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Ehe Washington Post

Speaking of Sclence MCly 20, 2015

Why giant pandas have to eat and poop all
day

Ehe Washington Post

sonshing o cinc May 20, 2015

Why glant pandas have to eat and poop all
day

A
They digest only 17% of the 50-100

pounds of bamboo they eat each day!
Bam-boo —> Bam-poo

Ehe Washington Post
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Why giant pandas have to eat and poop all
day

Bam- boo—> Bam- poo




The Human Gut
Microbiome

>  DISCOVERING ASSOCIATIONS BETWEEN

Gl DISEASES AND THE MASSIVE WORLD WITHIN

Microbiome

> DISCOVERING ASSOCIATIONS BETWEEN
Gl DISEASES AND THE MASSIVE WORLD WITHIN

www _nature_com/scientificreports
Li, Scientific Reports 5:10185, 2015

SCIENTIFIC REPg}RTS

The evolution of the gut
_microbiota in the giant and the red

pandas Both herbivores




www nature com/scientificreports

Li, Scientific Reports 5:10185, 2015

SCIENTIFIC REPg,}RTS

- The evolution of the gut
“microbiota in the giant and the red
pandas Both herbivores

“herbivores have evolved anatomically
specialized guts to efficiently
deconstruct fibrous plant matter”
NOT the panda - “they lack cellulose-
digesting enzymes”
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The Bamboo-Eating Giant Panda Harbors a Carnivore-Like Gut
Microbiota,
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The good
news...

They have
adapted

ANIMAL PHYSIOLOGY
Nie, Science 349:171,2015

Exceptionally low daily energy
expenditure in the bamboo-eating

giant panda

Yonggang Nie,"* John R. Speakman,™** Qf Wu,'" Chenglin Zhang,* Yibo Hu,'
Maohua Xia,* Li Yan," Catherine Hambly,” Lu Wang,* Wei Wei,!
Jinguo Zhang,* Fuwen Wei'f

The camivoran giant panda has a specialized bamboo diet. to which its alimentary tract

is poorly adapted. Measurements of daily energy expenditure across five captive and

three wild pandas averaged 5.2 megajoules (MJ)/day. only 37.7% of the predicted value (13.8
M.J/day). For the wild pandas the meanwas 6.2 MJ/day, or 45% of the mammalian expectation.
Pandas achieve this P ly low expenditure in part by sizes of several vital
organs and low physical activity. In addition, circulating levels of thyroid hormones thyroxine
(T4) and trilodathyronine (T3) averaged 46.9 and 64%, respectively, of the levels expected
for a eutherian mammal of comparable size. A giant panda—unique mutationin the DUOX2 gene,
critical for thyroid hormone synthesis, might explain lhese low thyroid hormene levels.

A combination of morphelogical, behavi iclogical, and genetic ad: i leading
to low energy expenditure, likely enables gnaul pandas to survive on a bamboo diet.
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However, they do more
than eat, , sleep:

The Washington Post
Sun August 23, 2015
National Zoo’s giant panda Mei Xiang give
birth to two cubs hours apart

Local

Friends of the
National Zoo

“If you walk 'thr'ough The exhlblt ther-e
will be piles of panda poop..."
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When your child reeds a hospisal, everyehing marters®

PediatricsOnline | SEPTEMBER 2013
E-newsletter for physicians and pediatric professionals

Infection’s Link to Functional GI Disorders

Tie Joursar oF PEpiaTrics « www.jpeds.com ORIGINAL

® Pensabene, J Pediatrics 166:903, 2015 "'I°-E
Postinfectious Functional Gastrointestinal Disorders in Children:
A Multicenter Prospective Study
Licia Pensabene, MD, PhD', Valentina Talarico, MD', Daniela Concoling, MD', Damenico Cllibert, MD®,
Angeso Campanazzi, MD’, Teresa Gentile, MD', Vincenzo Rutigliano, MO, Sivia Salvatore, MD”, Annamaria Staiano, MO,

and Carbo 0§ Lovenzo, MD®, on behalf of the Post-Infectious Functional Gastrointestinal Disorders Study Group of the Ralkan
Sodety for Pediatric Gastroenterology, Hepatology and Nutrition®

0| wes To the of infecticus functional i inal disceders
(FCNBs), diagnosed according to the Rome NI criteria, in children with acute diarrhea of different infectious
etiology.

Study design This was a prospective cohort multicenter study, Children 4-17 years of age presenting with acute
diarhea who tested positive for an enteric infection were recruited within 1 month from the episode and matched
with control subjacts of simiar age and sox. wre ith a vakdated for FGIDS at
the time of enrcliment in the study and after 3 and & months.

Results A total of 64 patients (36 boys: median 1905 3 yoars; age range 4.1-14.1 yars) waes recruited, 32 sub-

jects in each am., Infections inchuded rotavinus (56.8° 6.6%), T . 3%), and
Giardia lambilia (3.3%). FGIDs wene signif more in exposed with controls within
1 month from acute diarrhea (40.6% vs 12.5% [P = .02, relative risk (FIR) = 1.9{), 3 months (53% vs 15.6% [P = 003,

RR = 2.2]). and & months (46.8% vs 15.8% [P = .01, RR = 1.9]) later. No ca‘relat»m s found between different

etiologies, age, or sex, and any type of FGIDs. lated FGIDs ign#
igantly more frequent compared with controls after 6 monihs from infection (P = 04, RR = 1.7).
cohort studly supports FGIDs as a true entity in children.

Thara ssems to be a significant increase in abdominal pain-related FGIDs after acute diarrhea in children within
1 month and 3 and & months later. U Pediatr 2015;166:503-7).
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® Pensabene, J Pediatrics 166:903, 2015 "4
Postinfectious Functional Gastrointestinal Disorders in Children:
A Multicenter Prospective Study
Licta Pensabene, MD, PhiD', Valentina Talarico, MD', Daniela Concoling, MD', Domenico Ciliberty, MO,
Angeko Campanazzi, MO, Teresa Gentile, MD", Vincenzo Rutigiiano, MO, Sivia Salvatore, MD”, Annamaria Stalano, MD',

and Carbo 0§ Lovenzo, MD®, on behalf of the Post-Infectious Functional Gastrointestinal Disorders Study Group of the Ralkan
Sodety for Pediatric Gastroenterology, Hepatology and Nutrition®

Objectives To the of postinfactious functional inteatinal disorders
(FGIDs), diagnosed according to the Rome lll criteria, in children with acute diarrhea of different infectious
etiology.
Study design This was a prospective cohort multicenter study. Children 4-17 years of age presenting with acute
diarhea who tested positive for an enteric infection were recruited within 1 month from the episode and matched
with contral subjects of simiar age and sox. wre ith a vakdated for FGIDS at
the time of enrcliment in the study and after 3 and & months.
Results A total of 54 patients (38 boys; median age 5.3 years; age range 4.1-14.1 years) were recruited, 32 sub-
jects in each am. Infections inchuded rotavirus (56.8%), irus (6. L .3%), and
Giardia lambiia (3.3%). FGIDs were significanthy more common in exposed patients compared with controls within
1 month from acute diarma (40.6% v 12.5% [P« .02, relative risk (AR = 1.9]), 3 months (539% vs 15.6% [P = 003,
RA = 2.2]). and & months (46.8% vs 15.6% [P = .01, RR = 1.9]) later. Mo comrelation was found between different
eticlogies, age, or sex, and ary type of FGIDs. b I pain-related FGIDs ign#
icantly more frequent compared with controls after & months from infection (P = .04, RR = 1.7).

i i e cohort i tudly supports i FGIDs as a true entity in children.
Thara ssems to be a significant increase in abdominal pain-related FGIDs after acute diarrhea in children within
1 month and 3 and & months later. U Pediatr 2015;166:503-7).

Increase in abd pain-related
FGIDs after acute diarrhea
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Pensabene. .J Pediatrics 166:903 2015

Etiology of acute diarrhea in
children with FGIDs at 6 months

B Rotavirus
] Salmonella
1 Adenovirus
Bl Norovirus

Pensabene. J Pediatrics 166:903 2015
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Gastomteralogy 2014;14788-77

CLINICAL—ALIMENTARY TRACT

Salmonella Gastroenteritis During Childhood Is a Risk Factor
for Irritable Bowel Syndrome in Adulthood

Antonio M. Morselli-Labate, Alexandro Paccapelo, Giovanni Di Nardo, Rosanna F. Cogliandro,
Roberto De Giorgio, Roberto Corinaldesi, and Giovanni Barbara

Cremon, Gastroenterology 147:69, 2014

risk for irritable bowel syndrome (182
pepsia (FD) Children are particul

owtbreak (when all of the chily
kel g cobeay ol 250 iyl

Gastomteralogy 2014;14788-77

CLINICAL—ALIMENTARY TRACT

Salmonella Gastroenteritis During Childhood Is a Risk Factor
for Irritable Bowel Syndrome in Adulthood

Antonio M. Morselli-Labate, Alexandro Paccapelo, Giovanni Di Nardo, Rosanna F. Cogliandro,
Roberto De Giorgio, Roberto Corinaldesi, and Giovanni Barbara

Cremon, Gastroenterology 147:69, 2014

reduced qualty of life and high social costs ™ The etiology
I ol al gastrolntestingd e
d, resulting in unsatisda

I Sew editorial on page 18

* 1811 children-foodborne Salmonella

F/U 16 years later:
* 37% IBS (23% controls)

» odds ratio for IBS in exposed =1.9

deciasl o cobeen ol 50 iy oo Satmangile o chillo ol P i

Gastomteralogy 2014;14788-77

CLINICAL—ALIMENTARY TRACT

Salmonella Gastroenteritis During Childhood Is a Risk Factor
for lrritable Bowel Syndrome in Adulthood

Antonio M. Marselli-Labate, Alexandro Paccapelo, Giovanni Di Nardo, Rosanna F. Cogliandro,
Roberto De Giorgio, Roberto Corinaldesi, and Giovanni Barbara
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€he New Jlork Times

The Opinion Pages ' eprroriaL
September 4, 2015

Cheeseburger, HO]d the Salmone]la

By THE EDITORIAL BOARD SEPT. 4, 2015

lot of beef. It’s also g Ja pan two
Dbillion po . or dangerous
bacteria. T e liel serious outbreaks of illness like
the Jack in\e=BBX case in 1993, when 700 people were sickened and fo_ur

children died after eating tainted hamburgers. But as a new report points
out, there is more the Department of Agriculture and the Food and Drug
Administration can do to keep Americans safe and some simple things

consumers could do themselves,

@he Washinaton Post

Lacal

70 possible cases of salmonella linked to
strict

NASPGHAN %'~k 2015
Unnual Meeting £ Fostgraduate Counse

“NASPYS”

October 7-11, 2015 © Washington Hilton © Washington, DC
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Food Safety ('7) SYSLEI

May 14,2015 | Special Edition: Annual Faod Safety Reports from GDG

May 14, 2015
The State of Food Safety in the U.S.

Two recent COC reports examine the state of food safety in the United States. One measures
foodborne ilinesses and the other summarizes foodborne outbreaks. Overall, the results from both
reports show that progress has been made but more work is needed.

Annual Food Safety Progress Report

The annual food safety progress report measures foodbome ilinesses from nine key germs and is
produced from 2014 data compiled by the Foodborne Diseases Active Surveillance Network
(FoodNet). This year's report showed some progress in reducing infections from E. coif 0157 and one
type of Salmonelia, hnw er, there is still ul be done. lliness from six other infections monitored
by FoodN et aaauuss S

oy 4 m|II|on cases of
food-borne diseases

materials.

» 3,000 deaths/year

Ehe New Nork Times

September 5, 2015

Cucumbers Reca”ed in Salmonella Outbreak

13



@he Washington Post
October 6, 2015

To Your Health

4 dead. 732 sickened in cucumber
salmonella outbreak. Toll keeps going up

By Lena H. Sun B o Ftem eptens

~ USATODAY

NEWS SPORTS UFE MOMEY TECH TRAVEL  OPINIOM ()™  cmosswoRDS

Peanut exec in salmonella case gets 28 years

t. Kevin McCoy, USA TODAY

National outbreak
(2009):
-714 cases in 46 states
-9 deaths

How Safe Is Your Ground Beef? |

14



ConsumerReports

FOOD SAFETY & SUSTAINABILITY CENTER

qpp REPORL

in all 458 pounds of
beef examined

ConsumerReports

FOOD SAFETY & SUSTAINABILITY CENTER

pexe REPOV

Fecal contamination
A-ﬁ in all 458 pounds of
Stephylocnoous aures beef examined
Clostridium perfringens

Salmanella species
Escherichia coli

Enterococcus species

15



Outbreak of hepatitis A in the USA associated with frozen
pomegranate arils imported from Turkey: an epidemiological
case study

1 Team

Collier, Lancet Infect Dis. 14:976, 2014

Summary
Background In May, 2013, an outbreak of symplomatic hepatitis A vires infections oc

and local public health officials investigated the cause of the ontbreak a
investigated the source of the outbreak and assessed the public health

Methods We interviewed patients, olained their shopping information|
recovered from patients” serum and stool samples. We tested products

Findings OF 165 patients identified from ten states, 69 (4236) were admitted|
and one needed a liver transplant; none died, liness onset occarred from
patients was 47 vears (IQR 35-58) and 91 {55%) were women. 153 patien
retailer A, 40 patients (24%) had product B in their freezers, and 113 (68
Hepatitis A virus genotvpe [B, uncommon in the Americas, was e
hepatitis A vinus illness. Pomegranate arils that were imported from Ti
identified in prodisct B No hepatitis A vins was detected in product B

Bloomberg

Listeria-Tainted Ice Cream
Part of Broader Surge in Food
Recalls

puugust 20, 2015 — 247 PMEDT f

3.7 million food items recalled in |:
first half of 2015 (compared to
v 5.0 million for all of 2014) ot

compares with 5,03 million in all of 2014,

Stericycle ExpertSolutions said. Tl

ding to the firm's data, which was collected from the Food and Diug

16



Food Safety News

Breaking news for everyone s consumpbion

Home Feedberne lness Cutbreaks Food Recalls Food Pelitics Events Subseribe About

Whole Foods Recalls Papillon Organic Roquefort Cheese Due to

Listeria Risk
R October 8, 2015
Whale Foods Market is recalling Papillon Organie Roquefort o Min all of its stores nationwide that came

fromits supplies because it has the potential to be contaminated with Listeria monocytogenes.

The recalled chests was cut and packaged in dlear plastic wrap
and 20ld with Whole Foods Market scale labels. Whole Foods
decided to recall the cheese after routine sampling conducted
by the 17.5. Food and Drug Adnvinistration found Listeria
mongeytogenes ina whole, uncut wheel of the cheese.

The Papillen Ovganic Roquefort cheese product canbe
identified by the seale label that baging with PLIT aag216. All
sell-by dates are affected.

No illnesses or infections have been reported to date. Signage
is posted on retail store shelves to notify customers of this
rexall, and all affected pro<duct has been removed from shelves.

THE WALL STREET JOURNAL.

World U5 Politics Economy Business Tech Markets Opinion Arts Life

New FDA Rules Tighten Food Safety Requirements
Sept. 10, 2015

Manufacturers will have to devise plans to oravent

" Domestic

Imported

Foodsafety.gov:

Your Gateway to Federal Food Safety Information

Home | Recalls & Alerts | Keep Food Safe | Who’s at Risk | Food Poisoning

Food Safety Modernization Act:

Putting the Focus on Prevention
By Margaret A. Hamburg, M.D., Commissioner of Food and Drugs

Featured Announcements
September 10, 2015
Long-awaited rules will require food
manufacturers... identify & prevent
contamination in production facilities

17



@he t0ashington Post

Can the FDA actually prevent foodborne

outbreaks instead of just reacting to them?
| We're about to find out. | Sept. 10, 2015

By Brady Dennis = | Follow@brady_dennis

Bottom line = advocacy:
Short-term & long term

outcomes

Vaccines
Food Safety
(Funding)
Food Prep
Food Handling

NASPGHAN %ok 2015
Unnual Meeting & Fostgraduate Course

“NASPYS”

October 7-11, 2015 © Washington Hilton © Washington, DC

18



Peanut Allergy

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

USATODAY | HEWs | sporTs LFE MONEY TECH TRAVEL  OPINION

Treatment reduces kids' peanut allergy risk up to 86%

The NEW ENGLAND
JOURNAL o MEDICINE

ESTARLISED 1% 1812 FERRUARY 26, 2015 VoL 371 MO0

Randomized Trial of Peanut Consumption
in Infants at Risk for Peanut Allerzy

ey 5P
for the LEAP Study Tearr

ARSTRACT

Ou Toit, NEJM 372:803, 2015

BACKGROUND
The preval T T AD T has doubled
u The LEAP Trial ;
in the pas ! ca and Asia.
W I The prevalence of peanut allergy among children | . hich
€ eval u.a has been rising dramatically. What's driven the rm{ne‘w Ic!
strategy is | increase? How can it bs reversed? Findings from gy in infants

the LEAP trial focusing on peanut consumption
early in life are summarized in a short video.

at high risf




The NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISMED 1N 1812 FERRUARY 26, 2015 VoL 372 MO0

Randomized Trial of Peanut Consumption
in Infants at Risk for Peanut Allerzy

ARSTRACT

BACKGROUND Ou Toit, NEIJM 372:803, 2015
The i i

Asia.
which
nfants

? strategy effective in preventing
development of peanut allergy

The NEW ENGLAND
JOURNAL of MEDICINE

ESTARLISMED 1N 1812 FERRUARY 26, 2015 VoL 372 MO0

Randomized Trial of Peanut Consumption
in Infants at Risk for Peanut Allergy

ARSTRACT

rcccnouns  Du Toit, NEJM 372:803, 2015
The prevalence of peanut allergy among children in Western countries has doubled

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

Prevalence of Peanut Allergy

Negative skin-prick
test at baseline

-
=

=

14%

H -

Avoid Consume

Prevalence
$

=

<

Du Toit. NETM 372:803. 2015 |
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Prevalence of Peanut Allergy

Negative skin-prick Positive skin-prick

test at baseline test at baseline
4 404 35%
Q
Q
< 304 30
K
[= 3"
S a9 20
Y 11%
Q. 104 104
. 2%
o 0
Avoid Consume Avoid Consume

Gruchalla & Sampson, NEJM 372:803, 2015

Preventing Peanut Allergy through Early Consumption
Ready for Prime Time?
Rebecca S. Gruchalla, M.D., Ph.D., and Hugh A. Sampson, M.D.
Kids can't take peanut butter to school. Some air- [n 2000, largely in response to outcomes re-

lines no longer serve peanurs because of fear of  ported in infant feeding trials conducted in Eu-
anaphylaxis among passengers. These develop-  rope and the United States, the American Acad-

“Landmark Study” _
«| “has the potential to transform how
4 we approach food allergy prevention” }

.'
has become the leading cause of anaphylaxis and  viewing the published literature, the AAP retract-

death related to food allergy in the United States.®  ed its recommendation, stating that there was

Consensus Communication on Early
Peanut Introduction and the Prevention
of Peanut Allergy in High-risk Infants

Primary contributors: David M. Flesscher, MD,, Scolt Sicherer, MD,; Matthew Greenhawt, MO,y
Dianne Campbell, MB BS, FRACP. PhD,, Edmond Chan, MD.s Antonella Muraro, MD, PhD; Susanne Halken, M,
Yitzhak Katz, MO, Matohiro Ebisawa, MO, Phi, Lawrence Eichenfisld, M0y Hugh Sampson, MOy

For the LEAP Study Team: Gideon Lack MB, BCh,y George Du Tod, M8, BCh; Graham RAoberts, DM, Henry Bahnson, MPH,
Mary Fesney, MSc RO

«| “..Infants at high risk for peanut

H
Anth

| allergy should start a peanut-
"|_based diet by age 4-11 months”
Fleischer, Pediatrics 136:600, 2015

=
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Marild, Am J Gastroenterol (online) 8 October 2015

Infections and Risk of Celiac Disease in Childhood:
A Prospective Nationwide Cohort Study

Studies en early life infections and risk of later celiac disease (CD) are inconsistent but have mostly
been limited 1o retrospective designs, inpatient data, of insufficient statistical power. We aimed to
test whether early life infections are associated with increased risk of Later CD using prospective
population-based data,

This study, based on the Norwegian Mother and Child Cohort Study, includes prospective, repeated
assessments of parent-reparted infectious disease data up to 18 menths of age for 72,921 children
bom between 2000 and 2009, CD was identified through parental questionnaires and the Norwegian
Patient Registry. Logistic regression was used to estimate odds ratios adjusted for child's age and sex
(%0R).

“..high infection frequency in first 18
mos = increased risk of later CD"

follows: upper respiratory tract infections: 1. w Llw ], .05} lower respiratory tract
infections: 1,12 (95% Cl=1.01-1.23); and gastroenteritis: 1,05 {95% C1=0.99-1.11). Additional
adjustments for maternal CO, education level, smoking, birth weight, prematurity, infant feeding

practices, birth season, and antibiotic treatment zleldrd L'I!i=|= unchmE results.

Marild, Am J Gastroenterol (online) 8 October 2015
Infection frequency 6-18 months

<3 infections ¢
4-5 infections

. 4
6-8 infections

->

29 infections +

T T T T
07 1.0 13 18

Adjusted odds ratios (95% Cl)

|—“...increasing risk according to
number of infections”
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Marild, Am J Gastroenterol (online) 8 October 2015
Infection frequency 6-18 months

|
<3 infections T
4-5 infections | .
1

6-8 infections |

e
b

>9 infecti

16

s ratios (95% Cl)
|_“...incr'easmg risk according to
number of infections”
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Should we all

Should we all
go
Gluten-F

e??7 v
r ' o MRl

» ’.:r j‘j'

] .
! iac Disease
Mandator
VS.
Elective E@
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- DAILY NEWS  §ewYorc  News  PoUTCS

Majority of Americans think gluten-free diet
will boost health: study 63%

100 million consume a GFD

25



Why Do So Many People
Think They Need Gluten-
Free Foods?

Some conditions are overdiagnosed, but some |
are underdiagnosed.

By Darshak Sanghavi

The Fad Factor of the GFD

ILady Gaga goes on gluten free diet

jusasiea 2012.08.20 1aas

A NEW UNDERSTANDING OF WHEAT

ALLERGIES, GELIAC DISEASE, AND
NON-GELIAC GLUTEN INTOLERANCE

26



How to Become Gluten Intolerant

By Doktor Schnabel - August 17,2015

Ever wonder how you can become gluten intalerant even if you don’t actually have gluten
intolerance or Celiac disease? We have found a video that describes how you can become
gluten intolerant with some simple condescending statements and avery detailed medical

symptoms that you can share on Facebook or your blag that nobody reads.

Becorming gluten intolerant rs certamly the latest IT'S BEEN DISCOVERED THAT 1% OF THE
rave. Not eating meats used to be the only way POPULATION |STLLE|IE|G TO GLUTEN

to have a hip and in-style eating habit, but all of ‘H .
that has changed with gluten-free diets. "Being —

Gluten intolerant is a fantastic opportunity to

z
exert your dominance on the lives of everyone - “i 9% OF THE mfﬂlﬁul IS SICK OF
around you,..which helps improve your life.” =% HEARING ABOUTTT

Monczy, May 16, 2001 s of 12200 AM  New York 796

THE WALL STREET JOURNAL. TENNIS

TENNIS | WAy 18,2011

The Diet That Shook Up Tennis?

Stareh Mudness: Novak Diokovic's Damination of the Sport Hoa Colncided With His Gluten-
Free Turn . -

Mondzy, May 16, 2011 &3 of 12200 M New York 79° |6

THE WALL STREET JOURNAL. TENNIS

TENNIS | MAY 16,2011

The Diet That Shook Up Tennis?

Starch Madness: Novak Djokovic's Damination of the Sport Has Coincided With His Gluten-
Free Tum -
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Lis, Sport Nut & Exer Metab 25:37, 2015

Exploring the Popularity, Experiences, and Beliefs
Surrounding Gluten-Free Diets in Nonceliac Athletes

Dana M. Lis, Trent Stellingwerff, Cecilia M. Shing, Kiran D.K. Ahuja, and James W, Fell

Adherence to a gluten-free diet (GFD) for nonceliac athletes (NCA) has become increasingly popular despite a
paucity uhummm\c medical or ergogenic evidence. This study aimed 1o quantify the demographics of NCA
perceptions, and sources of information related 10 GFD. Athletes (n =
910, female = 528, no gender selected = 5y completed 3 17-question online survey. Forty-one percent of NCA
mmu including 18-world andfor Olympic medalists, follow 3 GFD 50-100% of the time (GFD > 50):
for treatment of h.pnnc‘l medical conditions with 57% self-di. g their gluten sensitivity. The
p characteristics included endurance spot athletes (70,0 ) at the recreationally
competitive le |:3" 3‘<J |N.Inu.l| 31 and 4!’}\L.|r\ur.1€L (29.1%). Those who follow a GFD = 50 reported
inal (GI) symg alone {16.7%) or in conjunction with two (30.7%)
or IJm\ (35.7%) additional symplonis (¢.g. [atigue) believed 1o be triggened by gluten. Eighty-| qulp\.mnlol
GFD > 50 indicated symplo P with glstes L. Symplom-based and non-sympi
self-diagnosed gluten-sensil {56.7%) was the primary reason for adopting a GFD. Leading sources of
GFD iuiunnuliun were onli ). iriner/coach (26.2% ) and other athletes (17.4%). Although 5-107%
of the general popalation is estimated to henefit clinically from a GFD a higher prevalence of GFD adherence
was found in NCA (41.2% ). Prescription of a GFD among many athletes does not result from evidence-based

INTERNATIONAL JOURNAL OF
% SPORT NUTRITION a0
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Lis, Sport Nut & Exer Metab 25:37, 2015

Exploring the Popularity, Experiences, and Beliefs
Surrounding Gluten-Free Diets in Nonceliac Athletes

Dana M. Lis, Trent Stellingwerff, Cecilia M. Shing, Kiran D.K. Ahuja, and James W, Fell

Addherence to a gluten-free diet (GFD) for nonceliac athletes (NCA) has become increasingly popular despite a
paucity of supportive medical of ergogenic evidence. This study aimed to quantify the demographics of NCA
and determine associated experiences. perceptions, and sources of information related 10 GFD. Athletes (n =
910, femal 28, o gender selected = 5) completed a 1 7-question online survey. Fory-one percent of NCA
respondents, including 15-world andfor Olympic medalists, follow 3 GFD 30-100% of the time (GFD > 50):
i PO Y bl imatian ks

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

self-diagnosed gluten-sensitivity (36.77%) was the primary reason for adopting a GFD. Leading sources of
GFD information wene onl ®). trainer/ooach (26.29%) and other athletes (17.4%). Although 5-10%
of the general popalation is estimated to henefit clinically from a GFD a higher prevalence of GFD adherence
was found in NCA (41.2% ). Prescription of a GFD among many athletes does not result from evidence-based

[Ty

MEDICINE & SCIENCE /7 sencun
w SPORTS & EXERCISE,

www.acsm.org
mal dhornat 1 T8 Aembeen Canagh 14 5o Mbgist

ey

No Effects of a Short-Term Gluten-free Diet on Performance in
Nonceliac Athletes.

Lis, Dana; Stellingwerff, Trent; Kitic, Cecilia M.; Ahuja, Kiran DK; Fell, James

PURPOSE: Implementation of gluten-free diets amongst non-celiac athletes has rapidly
increased in recent years due to perceived ergogenic and health benefits. The aim of this
study was to investigate the effects of a gluten-free diet (GFD) on exercise performance,
gastrointestinal (Gl) symptoms, perceived well-being, intestinal injury, and inflammatory
respenses in nen-celiac athletes.

Lis, Med & Science in Sport & Exer (in press) 2015

28



oeWell

When Gluten Sensitivity Isn’t Celiac Disease

By JANEE. BRODY OCT(

ER 6. 2014 12:03FM ™ 234 Comments

€lhe New Nork Tines

Fasano, Gastroenterology 148:1195, 2015

Durimg the past decade there has been an impressive in-
crease in popularity of the ghten-free diet (GFD)—now the
maost tready alimentary habit in the United States and
wother countries. Acconding to recent surveys, as many as
100 million Americans will consume gluten-free products
within a year, Operating under the concept that the GFD
benefits only individuals with celiac disease, health care
professionals have strugsled to separate the wheat from

the chaff; there are claims that eliminating guten from the

organoleptic characteristics, and palatability. It can be pro-
cessed into many foods, such as breads, pasta, pizza, bulgur,
cowscous, and drinks such s beer. Furthermare, the fune-
tional properties of gluten proteins hove led to their addi-
tion to many foods and cosmetics.

The same characteristics that make ghuten so unique and
desirable for human consumption also bead to diseases: the
best known, wheat allergy and celiac disease, are mediated
o the adantive immune svstem (Fizure 11 Each disorder is

CD and NCGS are different
clinical entities
Fasano, Gastroenterology 148:1195, 2015
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CD and NCGS are different
clinical entities
Fasano, Gastroenterology 148:1195, 2015

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

“Working” Definition of NCGS

GLUTEN FREE MUSEUM

“Working” Definition of NCGS

GLUTEN FREE MUSEUM
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“Working” Definition of NCGS

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

Clinical Spectrum:
Self-reported symptoms

¥
GLUTEN FREE MUSEUM

Clinical Spectrum:
Self-reported symptoms

GLUTEN FREE MUSEUM
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Non-celiac gluten sensitivity

1. Gl symptoms:
Abdominal pain, Reflux

Gas/bloating, Nausea
Diarrheal/constipation

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

Relationship: Gluten €<= IBS?

GLUTEN FREE MUSEUM
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R Cristofori, JAMA Pediatr, 168:555, 2014

Original Investigation

Increased Prevalence of Celiac Disease

Among Pediatric Patients With Irritable Bowel Syndrome
A 6-Year Prospective Cohort Study

Fernanda Cristoforl, MD: Claudia Fontana, MD: Annamaria Magista. MD: Teresa Capriatl, MD: Flavia indria, MD:
Stefarda Casteflaneta, MD. Lucano Cavallo, MD, Fuggerc Francavita, MO, PnD

[ Editorial page 514

E Recurment i is chikihood, Clinical
Supplemsrital o

criteria fie, th have b d dliagr Studies of adults h ;
shown d if celiac disease bl bowel
. - fow data labsk gaed to chuld
OBJECTIVE T hy & of cellac d 1 children
pain-relatoet | dicrders dasified tothe R
DESIGN, SETTING. PARTICIPANTS Slx-year (2006 Y ted in
atertiary referral center for the di p of disorders in
southern italy (e, Bari, italy). A total of 992 children (42 8% male: median age. 6.8 years)
consec recurrent abdominal pain by their primary sk vithout

.
previous investigation were evaluated.

——
frsearch Cristofori, JAMA Pediatr, 168:555, 2014

Original Investigation

Increased Prevalence of Celiac Disease

Among Pediatric Patients With Irritable Bowel Syndrome
A 6-Year Prospective Cohort Study

Fernanda Cristoforl, MD: Claudia Fontana, MD: Annamaria Magista. MD: Teresa Capriatl, MD: Flavia indria, MD:
Stefarda Casteflaneta, MD. Lucano Cavallo, MD, Fuggerc Francavita, MO, PnD

[ Editorial page 514
E Recurrent i is childhood, Clinkcal Supplensental cof

» 992 children w/ RAP (Rome lll); CD in:
* 4.4% of IBS (OR =4.2)
* 1.0% of functional dyspepsia
* 0.3% of functional abdominal pain

= ithout

consect recurrent abdominal pain by their primary

.
previous investigation were evaluated.




GLUTEN €=> NCGS?

GLUTEN<€—> NCGS?

Recall

Several Studies which suggested

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

508 ORIGINAL CONTRIBUTIONS nature publshing. grove

Biesiekierski, Amer J Gastro 106:508, 2011

Gluten Causes Gastrointestinal Symptoms in Subjects
Without Celiac Disease: A Double-Blind Randomized
Placebo-Controlled Trial

Kersk, B Appi Sci', Evan D) ham, MD, FRAGP!, Peter M. Irvir
el ', James D. Doecke, BSc, PhD¥, Susan J. Shey
ip(Dietetics} and Peter R. Gibson, MD, FRAGP

MD, MRCP!, Ja
B Appl S

ain

Despite increased prescription of a gluten-free diet for gastrointestinal symptoms in individuals who
do not have celiac disease, there is minimal evidence that suggests that gluten is a trigger. The aims
of this study were to determine whether gluten ingestion can induce symptoms in non-celiac
individuals and to examine the mechanism.

METHODS: A double-blind, placebo-contralled trial was in patients with
imitable bowe! syndrome in whom celiac discase was excluded and who were symptomatically
controlled on a gluten-free dict. Participants received either gluten or placebo in the form of two
bread slices plus one muffin per day with a gluten-free diet for up o 6 weeks. Symptoms were
evaluated using a visual analog scale and markers of intestinal inflammation, injury, and immune
activation were monitored.

ESULTS. A total of 34 patients (aged 29-58 years, 4 men) completed the study as per protocol. Overall,
56% had human leukocyte antigen (HLA)-DQZ andior HLA-DAB. Adherence to diet and supplements
was very high. Of 19 patients (68%) in the gluten group, 13 reported that symptoms were not
adequately controlled compared with 6 of 15 (40%) on placebo (P=0.0001; generalized estimating
equation). On a visual analog scale, patients were significantly worse with ghuten within 1 weck for
overall symptoms (P=0.047), pain (P=0.016), bloating (P=0.031), satisfaction with stool
consistency (P=0.024), and tiredness (P=0.001). Anti-gliadin antibodies were not induced.

There were no significant changes in fecal lactoferrin, levels of celiac antibodies, highly sensitive
Creactive protein, or intestinal permeability. There were no differences in any end point in

individuals with or without DR2/D@8.
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Abd Pain Bloating

Fatigue

Climical Gastroentorclogy and H

Purified Gluten-4.4 gms/d

Small Amounts of Gluteniin Subjects With Suspected

Nonceliac Gluten Sensitivity: A Randomized, Double-Blind,
Placebo-Controlled, Cross-0Over Trial

Antonio Di Sabatino,” Umberto Volta,* Chiara Salvatore,” Paclo Biancheri,” Giacomo Caio,*
Roberto De Giorgio,” Michele Di Stefano,” and Gino R. Corazza’

DiSabatino, Clin Gastro Hepatol 13:1604, 2015

BACKGROUND & AIMS:

wr the existence of nancelise ghten seasitivity (NCGS) intestinal and extra-

it of guten-containing foods by people withoat
celiac disease or wheat allergy. We a |, double-blind, placebo. dled.
cross-over trial to determine the effects of administration of low doses of glaten to subjects
with suspected NCGS,

METHODS: We enrolled 61 adults without celise disease or 3 wheat allergy who believed Ingestion of
hiten-containing focd 10 be the catise of their intestinl and extrantestinl symptons. Par-
tieipants were assigaed randomly (o groups given either 4375 g/day gluten or rice stareh

soluble capsules. After a 1-week gluten-free diet, partici-

wup. The primury outcome was the change in overall

d over to the other
{imtesth 1 Xt ) symptoms, by ved searing systems, between
Eluten and placebo intake, A secondary outconse was the change In individual symptom scores
between glaten v placebo.

to- Overall Sx
[Gluten

GFD

2 DiSabatino,
Clin Gastro Hepatol
13:1604,2015

] 1 2 bay; -] ] 7
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The Myth of Big, Bad Gluten

By MOISES VELASQUEZ MANOFF  JLLY 4, 2013

SundayReview oo -
The Myth of Big, Bad Gluten

By MOISES VELASQUEZ MANOFF  JLLY 4, 2013
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The Myth of Big, Bad Gluten

By MOISES VELASQUEZ MANOFF  JLLY 4, 2013
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_ APT Alimentary Pharmacology and Therapeutics

Randomised clinical trial: gut microbiome biomarkers are
associated with clinical response to a low FODMAP diet in
children with the irritable bowel syndrome

Chumpitazi, Alimentary Pharm and Therapeutics, 42:418, 2015

Back:

210 a low FODMAP diet decreases iyl
withi abdominal pain fl"eqUency in IBs ™

Aim

To determine the efficacy of a low FODMAP diet in childhood IBS and whether
gut microbial composition and/or metabolic capacity are associated with its
efficacy.

GASTROENTEROLOGY 2043445 330-308

Biesiekierski, Gastroenterol 145:320, 2013

Mo Effects of Gluten in Patients With Self-Reported Non-Celiac Gluten
Sensitivity After Dietary Reduction of Fermentable, Poorly Absorbed,

Short-Chain Carbohydrates

[E = MONE |

Podcas! interview: www.gastro.ong/
gastropodeast. Also available on Tunes.
See editorial on page 276.

NCGS. METHODS: We per
aged 2451 , 6 men|

¥

GLUTEN FREE MUSEUM
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~ GLUTEN FREE MUSEUM

Wheat

How could wheat cause Gl sx?

v
6I
Symptoms

Wheat

| Carbohydrates )/\

6l
Symptoms
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Wheat

| Carbohydrates )/\

Immune
activation
Food /
Allerqgy

Symptoms

Wheat

| Carbohydrates

Impact on Immune
i i activation

/

Fructans

THE JOURNAL OF PEDIATRICS « www.jpeds.com MEDICAL
PROGRESS

Nonceliac Gluten Sensitivity or Wheat Intolerance Syndrome?

Stefano Guandalini, MD', and Isabel Polanco, MDY

patsents with NCGS, In a o

dermatitis

thy, and possibly a “new” entity called “nonceliac gluten

senitivity

Guandalini & Polanco, Journal of Pediatrics 166:805, 2015
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THE JOURNAL OF PEDIATRICS « www,jpeds.com MEDICAL [
PROGRESS

Nonceliac Gluten Sensitivity o{ Wheat Intolerance Syndrome?]

Stefano Guandalini, MD', and lsabel Polanco, MD

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!

¥
GLUTEN FREE MUSEUM
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How do we evaluate!

GLUTEN FREE MUSEUM

The Opinion Pages Ehe New JJork Times
ROOM for DEBATE
2-20-14

Before Going Gluten-Free, Make Sure

It'’s Necessary

Gluten is the spongy complex of proteins found in wheat, rye and barley, which

en-free foods are popular, and upwards of
hough only about 1 in 100 have

spochondria? Or is there a nuanced

puffs up when baked with yeas

st Are we dealing with a crisis of

perspective?

itical to realize there are thres
15 worsened by gluten: celiac  When teens go gluten-
v and gluten intolerance. Celiac Free, .rhey aresmrch

une probbem whe ‘.‘Sl?.ltcl\ more likely to become
iarrhea,

disease, wheat alle
disease is an autoi

hurts the small intestine, s
vverweight, and to eat

lexs fiber, calcium and

iron but consume

severe rashes, . The discase was
identifed 1 h cian who noted that
some malnourished children recovered during a grain
shortage in World War I1. Celiac disease is properly more fat,

dingnosed with blood tests and intestinal biopsies

Suggested Approach

R/O celiac disease
R/O wheat allergy
R/O other food intolerances

Individualize dietary strategy
(FODMAP, wheat, etc.)

Avoid the hype!
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SPECIALEED LABORATORY TESTING FOR OFTIMAL INTESTINAL AND OVERALL HIEALTH

Test Panels
Panel A1 + C1: Comprehensive Gluten/Antigenic Food Sensitivi
Stool Panel

Panel B2 + C2: Comprehensive

Sensitivity Stool Panel
Panel A1: Gluten/Antigenic Food Sensitivity Stool Panel Limited
Panel A2: Gluten/Antigenic Food Sensitivity StooliGene Panel
Panel B1: Gluten Sensitivity Stool Panel

Panel B2: Diet-Induced Inflammatory Bowel Panel Testing for
Gluten Sensitivity. Oat Sensitivity. and Crohn’s Disease

Panel B3: Gluten and Oat Sensitivity Stool Panel Complete

Panel C1: Antigenic Food Sensitivity Stool Panel

Panel C2: Vegetarian Antigenic Food Sensitivity Stool Panel

Panel C3: Antigenic Meat Sensitivity Stool Panel

Danal D4 Dingative Health Danal i

Individual Tests Also Contained in the
Panels
Gluten Sensitivity Stool Test (Fecal Anti-Gliadin IgA’

Vegetarian Food oy Sensitivity Stool Test (Fecal Anti-Oat Protein IgA

Milk Protein Sensitivity Stool Test (Fecal Anti-Casein IgA;

Fat Malabsorption Stool Test (Quantitative Fecal Fat
Microscopy|

Eqg Sensitivity Stool Test (Fecal Anti-Ovalbumin lgA|
Soy Sensitivity Stool Test (Fecal Anti-soy protein lgA

Anti-Tissue Ti IgA Stool Test

Pancreatic Elastase Stool Test (Fecal Elastase)

Triple Parasite Stool Test (Enzyme Immunochromatography
Test for Giardia, Amoeba, Cryptosporidium

Gluten Sensitivity Gene Test (Molecular HLA-DQB1
analysis|

Needs:

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

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

Definitive therapy
Biomarkers to separate:
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IMPROBABL J}!, Rescarch that makes people 3H and then THINK
it |

RESEARCH g —

Magazine

September 15, 2015

Winners of the Ig® Nobel Prize

For achievements that first make people LAUGH
then make them THINK

IMPROBABL@ J}!, Rescarch that makes people LAUGH and then THINK
it i

RESEARCH & ’ Road the —

Magazine

September 15, 2015

Winners of the Ig® Nobel Prize

For achievements that first make people LAUGH
then make them THINK

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

Rubio, Meat Science, 96:937, 2014

Corerts st avalabla at ScisnceDirect

Meat Science

iournal www. alsavier,

Characterization of lactic acid bacteria isolated from infant faeces as
potential probiotic starter cultures for fermented sausages

Raguel Rubio, Anna Jofré, Belén Martin, Teresa Aymerich, Margarita Garriga®

ABSTRACT

A toeal of 109 Lactic acd bacteria isolated from infat Geces were identified by pastial 165 rRNA, (pas0
andjor phes sequendng. Lacibacilkes was the most prevalent gemus, representing 48% of the isolates

ed for their ability to gron -
sages and for their fanctional and safety propertics, C activily against foodbome
pathogens, survival from gastrointestinal tract conds pancreating, tyramine pro-
duiction, antibioic susceptibility and aggregation capacity. The best strins socording to the resuls ob
tained were Loctobocillues cusei/paracasei CTCI677, L cuseifpanacasel CTCI678, Loctobacillus rhammosus
CTCI6™, L gasseri CTCIA00, L gasseri CTCIN04, Lactobociliss fermentum CTC 1693, Those strains were
sayed a3 stamer cultures in model sausages. L cmeilparacaiel CTCI6TY. L caseilparacasel
CTCH678 and L. hamnosis CTCI6 70 were able to lead the fermentation and domsinate {levels ea. 10*CRU|
) the endogenous lactic acd bacteria, confirmng their suitability as probic

£ 2003 Flepvier Lt Al sipbts cpepnyrsd

starter cultures.
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Rubio, Meat Science, 96:937, 2014

Corerts st avalabla at ScisnceDirect

MEAT SCIENCE

Meat Science

www.aleavier.

Characterization of lactic acid bacteria isolated from infant faeces as
potential probiotic starter cultures for fermented sausages

Raguel Rubio, Anna Jofré, Belén Martin, Teresa Aymerich, Margarita Garriga®

ABSTRACT

A tocal of 109 lactic acd bacteria tsolated from inGat Lieces were identified by pastial 165 TRNA, (pas
andjor phes sequencing. Locmborilkes was the most prevalent gemus, representing 45 of the isolites
Fallowed by Enferococous (385, Laciobacillus gasseri (21%) and Enteroceors faevalis [38%) were the main

Bacteria isolated from infant diapers
used to ferment meat
"..make delicious sausages”

S 2008 Flemyvier ol A1 ciphys spepoye

Rubio, Meat Science, 96:937, 2014

MEAT SCIENCE
Cortents lsts avalablo at Sciencelirect
Meat Science

www.aleavier.

Characterization of lactic acid bacteria isolated from infant faeces as
potential probiotic starter cultures for fermented sausages

Raquel Rubio, Anna Jofré, Belén Martin, Teresa Aymerich, Margarita Garriga®

ABSTRACT

A tocal of 109 lactic acd bacteria tsolated from inGat Lieces were identified by pastial 165 TRNA, (pas
andjor phes sequencing. Locmborilkes was the most prevalent gemus, representing 45 of the isolites
Fallowed by Enterococous (385, Laciobacillus gasseri (21%) and Enteroceorns faevalis [38%) were the main

Bacteria isolated from infant diapers
used to ferment meat
"..make delicious sausages”

S0 Fleier Lud Al ity il
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A.M.A. Recognizes Obesity as

¥

a Disease

.,
Yo,

NASH prevalence increased by 170%

in registrants listed for liver transplant
Wong, Gastroenterology 148:547, 2014

b

TRANSPLANT

INTERNATIONAL

Liver Transplantation for Nonalcoholic Steatohepatitis (NASH) in

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

Naim Alkhouri, MD *; Ibrahim A Hanouneh, MD "; Nizar N Zein, MD "; Rocio Lopez,

MPH, MS * Dympna Kelly, MD '; Bijan Eghtesad, MD ; John J Fung, MD, PhD '

TRANSPLANT

INTERNATIONAL

Liver Transplantation for Nonalcoholic Steatohepatitis (NASH) in

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
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TRANSPLANT

INTERNATIONAL
Liver Transplantation for Nonalcoholic Steatohepatitis (NASH) in

Young Patients

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

naim akno{®  F/U (“'4 yrs) 30% died hez,
wermsde  12% re-transplanted .
* 34% for NASH recurrence

TR ANSPLANT
INTERMATIONAL

g
<

-
i s

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

2.
3.

. What is the Mechanism?

* Most common default:
* Diet
. Sleep Comp/ex

» Activity

¢ Rare = monogenic causes

Treatment

Challenges

1

2.
3.

. What is the Mechanism?

¢ Most common:
Monogenic causes (rare)
Ramachandrappa, JCI 121:2080, 2011
Leptin deficiency
Leptin receptor deficiency
POMC deficiency
MCA4R deficiency
FTO mutations
others

SOAWNS

“ BRIEF REPORT ”

The NEW ENGLAND JOURNAL of MEDICINE

Biologically Inactive Leptin and Early-Onset
Extreme Obesity

Wabitsch, NEJM 372:48, 2015

SUMMARY

Mutations in the gene encoding leptin (LEP) typically lead to an absence of circu-
lating leptin and to extreme obesity. We describe a 2-year-old boy with early-onset
extreme obesity due to a novel homozygous transversion (¢.298G~T) in LEP, lead-
ing to a change from aspartic acid to tyrosine at amino acid position 100 (p.L100Y)
and high immunoreactive levels of leptin. Overexpression studies confirmed that
the mutant protein is secreted but neither binds to nor activates the leptin receptor.
The mutant protein failed to reduce food intake and body weight in leptin-deficient
objol mice. Treatment of the patient with recombinant human leptin (metreleptin)
rapidly normalized eating behavior and resulted in weight loss,
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Weight (kg)

* 2-yo early-onset
extreme obesity

Weight (kg)

e 2-yo early-onset

oxtrame ohesityv
Leptin mutant did not bind
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Challenges

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

Prevalence

Diagnosis

Treatment

(o] oT-T:114Y;
impacts
every organ!

MRI scan:
obesity
impacts

every organ!
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Gastroenterology 2015140625454

High Prevalence of Nonalcoholic Fatty Liver Disease in
Adolescents Undergoing Bariatric Surgery

Stavra A. Xanthakos, Todd M. Jenkins,” David E. Kleiner,” Tawny W. Boyce,” Reena Mourya,
Rebekah Karns,” Mary L. Brandt,” Carroll M. Harmon,” Michael A. Helmrath,’

Marc P. Michalsky,” Anita P. Courcoulas,” Meg H. Zeller, - and Thomas H. Inge,” for the
Teen-LABS Consortium

Bohavioral A

BACKGROUND & Al

Xanthakos, Gastroenterology 149:623, 2015

NAFLD,
not NASH
(39%)
NASH
(20%)
not NAFLD
(41%)

Xanthakos, Gastroenterology 149:623, 2015

Stage 3 -1%
I Stage 2 - 3%

No Fibrosis _ //Fs'gg:if
81%
° 15%

Xanthakos, Gastroenterology 149:623, 2015




Stage 3 -1%
, Stage 2 - 3%

Stage 1a
4%
Stage 1b
No Fibrosis
81%
Stage 1c
9%

Xanthakos, Gastroenterology 149:623, 2015

Heart &

MRI scan:
(o] oT-T:114Y;
impacts

every organ!

NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE |
Skinner, NEJM 373:1307, Oct 1, 2015

Cardiometabolic Risks and Severity
of Obesity in Children and Young Adults

ABSTRACT

BACKGROUND

The prevalence of severe obesity among children and young adults has increased
over the past decade. Although the prevalence of cardiometabolic risk factors is
relatively low among children and young adults who are overweight or obese, those

with more severe forms of obesity may be at greater risk.
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Michalsky, JAMA Pediatr. 169:438, 2015

Original Investigation

Cardiovascular Risk Factors in Severely Obese Adolescents
The Teen Longitudinal Assessment of Bariatric Surgery J
(Teen-LABS) Study

a7, Mchulsky, MID; Thomis M. inge, MO, PhD: Mark Simmons, MERg: Todd ML Jenkir, Ph; Ralph Buncher, ScD;

Michal Helmrath, MD: Mary L Brandt. MD: Carroll ML Harmon. MD. PhD: Ania Courcoutas. MD: Michaal Chen. MD:

Muary Horick, MD; Stephen R Daniok, MO, PhO: Elaine M. Urbina, MO, MS; for the Teen-LABS Consortium
IMPORTANCE Severe obesity is increasingly common in the adolescent population but, as of
yet, very little information exists regarding cardiovascular disease (CVD) risks in this group.

OBJECTIVE To assess the baseline prevalence and predictors of CVD risks among severely
obese adolescents undergoing weight-loss surgery.

DESIGN, SETTING, AND PARTICIPANTS A prospective cohort study was conducted from
February 28, 2007, to December 30, 2011, at the following 5 adolescent weight-loss surgery
centers in the United States: Nationwide Children’s Hospital in Columbus, Ohio; Cincinnati
Children’s Hospital Medical Center in Cincinnati, Ohio; Texas Children’s Hospital in Houston;

University of Pittsburgh Medical Center in Pittsburgh, Pennsylvania; and Children's Hospital

Michalsky, JAMA Pediatr. 169:438, 2015

Original Investigation

Cardiovascular Risk Factors in Severely Obese Adolescents
The Teen Longitudinal Assessment of Bariatric Surgery
(Teen-LABS) Study

Mare . Machalsky, MID: Thormes M, Ings. MO, PO: Mark Simmor, MERg: Todd M. Jenkim. Pho: Ralph Buncher, 5c0
Michaal Halmrath. MO: Mary L Brandt. MD: Carmoll M. Harmon. MO, PhiD: Anta Courcoutas. MD: Michadl Chen. MD:

+/Baseline prevalence -
*Ipredictors of CVD (risk factor):

oo —fasting hyperinsulinemia (74%)
—elevated CRP (75%)

] —dyslipidemia (50%) =
®] _—elevated BP (49%) ;

of

University of Pittsburgh Medical Center in Pittsburgh, Pennsylvania; and Children’s Hosp\tal

Michalsky, JAMA Pediatr. 169:438, 2015

Original Investigation

Cardiovascular Risk Factors in Severely Obese Adolescents
The Teen Longitudinal Assessment of Bariatric Surgery
(Teen-LABS) Study

Mare: . Mschualscy, MiD: Thomas M. inge. MD, PHO; Mark Simmom. MEDe 1o
Michaal Helmrath. MOD: Mary L Brandt. MD- Cogeg

(75%)
Fel —dysllpldemla (50%) Ly
ol__—elevated BP (49%) ‘

University of Pittsburgh Medical Center in Pittsburgh, Pennsylvania; and Children's Hosp\lal
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ssiwe @he New ork Times
Ask Well: Are Fatty Liver and Sleep Apnea Related?

sscne @he New Jork Times
Ask Well: Are Fatty Liver and Sleep Apnea Related?

YES - Minville, CHEST 145:525, 2014

THE JouRNAL OF PEDIATRICS ORIGINAL

Sundaram, J Pediatr 164:699, 2014  ARTICLES

Obstructive Sleep Apnea and Hypoxemia Are Associated with Advanced
Liver Histology in Pediatric Nonalcoholic Fatty Liver Disease

Shikha 5. Sundaram, MD, MSCI'. Ronald J. Sokol, MD', Kelley £ Capocedli, MD®, Zhaoxing Pan, PhD, Jillian 5. Sullivan, MO
Kristen Robbins', and Ann C. Hafbower, MD™

Objective To determine whether obstructive sleep apnea (0SA) and/or nocturnal hypoxemia ane assockated with
the severity of liver injury in patients with pediatric nonalcoholic fatty Fver disease (NAFLD).

Study design Obese children aged 10-18 years with Iver biopsy-proven NAFLD wera enrolled. Demographic,
clinical, and laboratory data ware collected, polysomnography was performed, and lver histology was scored, Sub-
jects were divided into those with OSAhypoxemia and those without OSAhypoxemia for analysis.

Results Of 25 subjects with NAFLD, OSAhypoxemia was present in 15 (B0%) (mean age, 12.8 + 1.9 years; 68%
male: 88% Hispanic: mean body mass index z-score, 2.3 + 0.3). Subjects with and without OSAhypoxemia had
similar levels of serum , serum lipids, and and insulin resistance markers. Although
there wore no batween groups in the virity of steatosis, 5 Jog
aration, NAFLD activity score, or histological grade, subjects with OBA/hypoxemia had significantly moee severs
hepatic fibrosis, Moreover, oxygen nadir during g ¥ was related to hepatic fibrosis stage
r=-049;P ) and aspartate aminotranslerase leved i = 0.42; P < 05). Increasing percentage of tme with
ooygan saturation =80% was related to NAFLD inflammation grade (r = 0.44; P = .03), degree of hepatic steatosis
(r= =0.50; P = 01), NAFLD activity score ir = 0.42; P = 04, aspariate aminotransterase level (r= 0.56: P = .004), and
alanine aminotransterase kevel r = 0.44; P = 03}

Ci ion Moderate OSA, s common in pediatric patients with biopsy-proven NAFLD. OSA and
the saverity/duration of hypoxemia are associated with biochemical and histological measures of MAFLD severity,
(J Pedlialr 2014;164:689-706).
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W (7' World Journal of
¢ Gastroenterology

Pa/'f/cn, World J Gastro 21:4688, 201 .
Pancreatic fat and fj-cell function in overweight/obese
children with nonalcoholic fatty liver disease

Lucia Pacifico, Michale Di Marting, Catering Anania, Gian Maroo Andrecli, Mario Bezzi, Carlo Catalano, Claudio Chiesa
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Poster #336* “Poster of Distinction

THE PREVALENCE OF TYPE 2 DIABETES AND PREDIABETES IN CHILDREN WITH
NONALCOHOLIC FATTY LIVER DISEASE AND THEIR ASSOCIATION WITH
NONALCOHOLIC STEATOHEPATITIS

wiond, JIAYI HOU4, Nancy A, Crimmins 1, Joel E. Lavine2, Sarah E. Barlow3, Stavra

Kimberly P. N
a Jonathan Africad. Cynthia Behling5. Michele Donithan. Jeanne M. Clarké. Jeffrey
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ORIGINAL ARTICLE

Nonalcoholic fatty pancreas disease and Nonalcoholic fatty liver

disease: more than ectopic fat

C. Della Corte*, A. Mosca*, F. Majot, V. Lucidit, N. Panerat, E. Giglioni§, L. Montiq], L. Stronati**, A. Alisi}
and V. Nobili*

a3 1 %, A 1 M Mediie fech o

DellaCorte, Clin Endocrinol, in press, Oct 2015

summary

Objective The sim of this stady was 10 cvaluae the membolic oL L

with pongko 0 the pag 30 yesrs, shesity ha heome apidemic in induatial

abairy. falouing
adipucytes,

“Nonalcoholic Fatty Pancreas

Disease (NAFPD)”
DellaCorte, Clin Endocrinol, in press, Oct 201

* 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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Schwimmer, HEPATOLOGY 61:1887, 2015

Magnetic Resonance Imaging and Liver Histology as
Biomarkers of Hepatic Steatosis in Children With
Nonalcoholic Fatty Liver Disease

Jeffrey B. Schwimmer,"** Michael 5 Middleton,* Cynthia Behling,'* Kimberly . Newton,'*
Hanaah 1, Awai,"* Melissa N, Paiz," Jessica Lam,** Jonathan € Hooker,” Gavin Hamilion,*

Juha Foatanes, "™ and Claude B Sickin*

MNonalcaholic fary liver discase (NAFLD) is the most comman chronic liver discase in

children. In order w advance the field of NAFLD, nonimvasive imaging methods for

Compared MRI estimated
proton density fat fraction (PDFF)
to histology (n =174 children)

— =
af MRI-cstimated liver PDFF and sicatosis grade was influenced by both sex and fibrosis
orrclation was sigaificantdy (P<0L01) stronger in girk (0.86) than in boys
correlation was significantly (P<0.01) weaker in children with stage 24
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Schwimmer, HEPATOLOGY 61:1887, 2015

Magnetic Resonance Imaging and Liver Histology as
Biomarkers of Hepatic Steatosis in Children With
Nonalcoholic Fatty Liver Disease

Jeffrey B. Schwimmer,"** Michael 5 Middleton,* Cynthia Behling,'* Kimberly . Newton,'*

Hanaah 1. Awai,"* Melissa N, Paiz," Jossica Lam,™* Jonadhon € Hooker,” Gavin Hamilion,*
Excellent correlation between PDFF &
liver fat content (steatosis grade)
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Schwimmer, HEPATOLOGY 61:1887, 2015

Magnetic Resonance Imaging and Liver Histology as
Biomarkers of Hepatic Steatosis in Children With
Nonalcoholic Fatty Liver Disease

Jeffrey B. Schwimmer,"** Michael 5 Middleton,* Cynthia Behling,'* Kimberly . Newton,'*
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Excellent correlation between PDFF &
liver fat content (steatosis grade)
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Schwimmer, HEPATOLOGY 61:1887, 2015

Magnetic Resonance Imaging and Liver Histology as
Biomarkers of Hepatic Steatosis in Children With
Nonalcoholic Fatty Liver Disease

Jeffrey B. Schwimmer,"** Michael 5 Middleton,* Cynthia Behling,'* Kimberly . Newton,'*
Hanaah 1. Awai,"* Melissa N, Paiz," Jossica Lam,™* Jonadhon € Hooker,” Gavin Hamilion,*

Excellent correlation between PDFF &

liver fat content (steatosis grade)
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Vos, HEPATOLOGY 61:1779, 2015

Is It Time to Advance Pediatric NAFLD Diagnosis to
the Magnetic Resonance Imaging Era?

Dispite thee

asscsment, toda
NAFLD remains b h assessment of liver
Iu 1910, an artice appeared in the journal of Exper-  thsue in conjunction with clinial history.” However, it

[ See Arnicle on Page 1887 l

imental M, . Sampling

i | *._superiority of MR-based |

The authon e
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over ultrasound is clear”
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o e Ainee ANTATE TV e abammimnber bi

of 0.79 is notable, it remains a subjective gold stand-
ard with limired urility a5 2 comparagor.
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Vos, HEPATOLOGY 61:1779, 2015

Is It Time to Advance Pediatric NAFLD Diagnosis to
the Magnetic Resonance Imaging Era?
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Assess Liver Stiffness,
Correlates with fibrosis

CLINICAL AND LABORATORY  www.jpeds.com » THE JOURNAL OF PEDIATRICS

OBSERVATIONS Xanthakos, J Peds 164:186, 2014

Use of Magnetic Resonance Elastography to Assess Hepatic Fibrosis
in Children with Chronic Liver Disease

Stawa A. Xanthakos. MD, M5", Daniel J. Podberesky, MO, Suraj D. Sers, PhDY, Lili Mies, MD', Eleen C. King, PhD"
William F. Bafistreri, MD'. and Rohit Kot MBBS. MS'

Managemant of pedatric chronic kver diseass is imited by lack of validated noninvasive biomarkers of histologic
severty, We demonstrate Bt magnetic tesanance slastography is feasible ard necurate in detecting significan
hepatic 35 ch Iver disaase, incuding severaly dran. (J Pediatr
2074;164:186-8). -

longic scverity, mecositating

es. An accurate noninvasive method 10 detec

¥
improve the ability to track dinical outcomes.
Magactic resonance clastography (MRE) hus been shown
t accurately detect significant hepatic fibrosis in adules,

¢ feasibility of MRE and thresh pad-
children are unknown. The aim of this pilot
valuate the accuracy of MRE in detecting he-
patic fibrosis in children. We hypothesized that MRE would

have good sccuracy (area under the receiver operating char

STEATOHEPATITIS/METABOLIC LIVER DISEASE

Loomba, Hepatology 60:1920, 2014
Magnetic Resonance Elastography Predicts Advanced
Fibrosis in Patients With Nonalcoholic Fatty Liver
Disease: A Prospective Study

Tama Wolfson,* Brandon Ang.” Jonathan Hooker,™* Cynthia Behling
ace Lin,* David Brenner,’ Anthony Gamst,* Richard Ehaean,” and Clande Sidin®

Rohit Loomiba,'* Michae] Peserson,”

Mark Valisek,

Retrospective studics have shown that two-dimensional magnetic resonance clastography
(2D-MRE}, a nove MR method assessment of liver stiffness, correlates with advanced
fibrosis in paticnns with nonalcoholic faty liver disease (NAFLD). Prospective data on
diagnostic accuracy of 2D-MRE in the detecti

of advanced fbrosis in NAFLD are

necded. The aim of this study is to prospectively assess the diagnostic accuracy of 2D-

MRE, a noninvasive imaging biomarker, in predicting advanced fibrosis (stage 3 or 4) in
well-characterized patients with biopsy-proven NAFLD, This is a cross-sectional analysis
of a prospective study including 117 consccutive patients (56% women] with biopsy-

proven NAFLD who underwent a standardized research visit: history, exam, liver biopsy
assessment (ising the nonalcoholic steatohepatitis Clinical Research Netwark histological
scoring system), and 2D.MRE from 2011 1o 2013, The radiologist and pathologise were
blinded tw clinical and pathology/imaging duta, respectively. Receiver operating charac-

orisgics (ROCs) were Lo asecs the o i teat porfe s ol JD-MRE in
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STEATOHEPATITIS/METABOLIC LIVER DISEASE
Loomba, Hepatology 60:1920, 2014
Magnetic Resonance Elastography Predicts Advanced
Fibrosis in Patients With Nonalcoholic Fatty Liver
Disease: A Prospective Study

Robit Loomba,'** Tama Wollson,* Bradon Ang.” Jorathan Hooker,** Cynthia Behling,”

Mark Valisek,” Grace Lin,® David Brenner,” Anthony Gamst,* Richard Ehaean,” ad Chasde Sidin®
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Loomba, Hepatology 60:1920, 2014
Magnetic Resonance Elastography Predicts Advanced
Fibrosis in Patients With Nonalcoholic Fatty Liver
Disease: A Prospective Study
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"What can we do
to prevent?”

“"What can we do
to prevent?”

» Life-style (Eat, Move, Sleep, Pray!)
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“"What can we do

to prevent?”

 Life-style (Eat, Move, Sleep, Pray!)

= TIME Health

Liver Disease Is Yet Another Reason to Sit

Less

The list of conditions linked to
sitting too mum continues to

Our Chairs Are Klllmg Us
>5hrs/day = 1 risk of NAFLD

o T T 5-_$ A,‘ e
In a study published in the Journal !

of Hepatology. researchers at led
by Seungho Ryu at Kangbuk
Samsung Hospital and
Sungkyunkwan University report
that too many hours spent sitting
can increase the risk of developing
non-aleoholic fatty liver disease
(NAFLD). NAFLD is a eondition
in which excess fat builds up in the
liver; in some cases the

SepTember‘ 15 2015

accumulation can cause scarring

i?o JOURNAL OF
Research Article EASL | HEPATOLOGY

Relationship of sitting time and physical activity with
non-alcoholic fatty liver disease

Seungho Ryu"*"*, Yoosoo Chang ", Hyun-Suk Jung’, Kyung Eun Yun®, Min-Jung Kwon™,
Yuni Choi”, Chan-Won Kim®, Juhee Cho™, Byung-Seong Suh”, Yong Kyun Cho”, Eun Chul Chung™,
Hocheol Shin™, Yeon Soo Kim

e
partment of Physic

| ...positive relatlonshlp |

Ryu, Journal of Hepatology (in press October 2015)
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I " ell @he New Jork Times

Sit Less, Live Longer?
By GRETCHEN REYNoLDS  September 17, 2015

1o
N

ell @he New Jork Times

FrYsED September 23, 2015
Sitting Is Bad for Children, Too

By GRETCHEN REYNOLDS SEPTEMBER 232015 5:45 AM L

Physical Activity, Sedentary Time, and Obesity
in an International Sample of Children

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

Exploring the Adolescent Fall in Physical
Activity: A 10-yr Cohort Study (EarlyBird 41)

KMetcalf, Med Sci Sports Exerc, 47:2084, 2015
Impact of prolonged sitting on vascular function in young girls

Ali M McManus', Philip N Ainslie', Daniel J Green™*, Ryan G Simair', Kurt Smith

McManus, Experimental Physiology (in press - October 2015}
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Physical Activity, Sedentary Time, and Obesity
in an International Sample of Children

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

McManus, Experimental Physiology (in press - October 2015)

"What can we do

to prevent?”

» Life-style (Eat, Move, Sleep, Pray!)

Short sleep duration in early childhood

independently associated with obesity
Bonuck, J. Pediatr. 166:632, 2014
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@(“BQ\F\\ S‘ video US World Politics

By ASHLEY WELCH CBS NEWS  Ociober 2, 2015, 6:14 PM

Late bedtimes for teens could
lead to weight gain over time

@(‘BQ\F\\ S‘ video US World Politics

By ASHLEYWELCH CBS NEWS  Ociober =, zo15, 6:14 PM

Late bedtimes for teens could

lead to weight gain over time

"adolescent bedtimes, not just total
sleep time, a potential target for
weight management”

<7 X
[ == A

\ ‘ ~
| t: X -:L —

b

Asarnow, SLEEP 38:1523, 2015

POSSIBLE LINK BETWEEN BEDTIME AND CHANGE IN BODY MASS INDEX

Evidence for a Possible Link between Bedtime and Change in Body Mass Index

{ 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

@he New flork Times

October 4, 2015

-~ A

The Decline of ‘Big Soda’

www.nytimes.com

- ~—~
10 J://_/D:et soda
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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

& o

“"What can we do
to treat?”

Probiotics / Prebiotics
Fatty Acids (Omega-3, DHA)

Antioxidants (Vitamin E)
Antifibrotics
BARIATRIC approaches
? Pharmacologic
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EDITORIAL

Ower the past few decades, obesity has become
a global epidemic that affects diverse societies
across developed and developing countries. Obe-
sity rates correlate well with recent developments
such as incessant enticements to sit and an un-
precedented availability, at low or no cost, of
foods and beverages rich in poorly satiating calo-
ries. These rapid environmental changes interact
with preexisting genetic tendencies, yet in a time-

Another Agent for Obesity — Will This Time Be Different?

obesity remain limited because of side effects
and inadequate efficacy, especially in the long
term. Bariatric surgery results in the most
weight loss and the highest rates of remission
of type 2 diabetes,” but the potential side effects
are of concern. Furthermore, performing bariat-
ric surgery in approximately 400 million obese
persons worldwide is not feasible.

Enter another approach: glucagon-like pep-

Siraj, NEIM 373:82, 2015

The NEW ENGLAND
JOURNAL o MEDICINE

BETARLISHED N 1812 JULY 2, 2015 VoL 371 Mot

A Randomized, Conrtrolled Trial of 3.0 mg of Liraglutide

Pi-Sunyer,

difficult to maintain through lifestyle intervention alone. Liraglutide, a glucagon-  Obeuity Ressarch C

in Weight Management

NEIM 373:11, 2015

loss i Frem the Divis

» Glucagon-like peptide-1 analogue "
* “mimics effects of satiety hormone” ;

o L L e o

: P y
least 27 if they had treated or untreated dyslipidemia or hypertension. We ran. 73 Baton Rouge (FG; Oessy and

ol dpaih o e~

Metabol ome Urst, Dovisian of En

Pi-Sunyer, NEJM 373:11, 2015

50- P<0.001
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11%  14%
4%

>10% >15%

Weight Loss
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NAFLD

Obeticholic acid for the treatment of fatty liver

disease—NASH no more?
Ray, Nature Reviews Gastro & Hepatol 12:1, 2015

he quest for effective agents to treat
TNASH has moved a step forward with

the demonstration that treatment
with obeticholic acid can improve the
histological features of the disease, with
reported antifibrotic activity.

NAFLD, which encompasses a spectrum
of disease from simple steatosis to NASH,
fibrosis and cirrhosis, is becoming
increasingly common worldwide. With
no approved agents for NAFLD or NASH
currently available, NAFLD is predicted
to becone the primary cause of end-
stage liver disease and need for liver
transplantation ahead of viral hep
NASH in particular is 2 more progressive
form of NAFLD, and NASH progresses to

In the primary intention-to-treat
analysis, 50 of 110 (45%) patients in the
obeticholic acid group had improved
liver histology compared with only 23 of
109 (21%) in the placebo group (relative
risk 1.9,95% CI[ 1.3-2.8, P=0.002);
nt or more improvement in the
NAFLIY activity score was recorded
without ing of fibrosis. Compared
with controls, more patients receiving
obeticholic acid had improvements in
steatosis, hepatocellular ballooning,
lobular inflammation and fibrosis,
However, despite these improvements
the proportion of patients with complete
resolution of NASH did not differ
between those receiving placebo and

Obeticholic
acid

FXR

* ]| bile acid
synthesis
. 1 lipogenesis

. 1 injury

NASH

Farnesoid X nuclear receptor ligand obeticholic acid for

non-cirrhotic, non-alcoholic steatohepatitis (FLINT):
a multicentre, randomised, placebo-controlled trial

Brent A hraander- Tets pal,

Elizabeth M Brunt, David E Kieiner, Edward Doo, for the NASH Clinical

Summary
Background The bile acld derbative hylchenod

e Arl

I Vian Natta, Manal F Abdemalek, hadasan]
Leffough, Nerah Tarask, fear
Metwork®

Jarmes Tonases,

Neuschwander- Tetri, Lancet 385:956, 2015

veholic acld jobetcholic ackd) Is a poent sctvaror of the

farnesoid X nasclear receptor that redisces liver fat amd Blrosis in animal modeks of Bty liver disease, We assessed the

efficacy of obeticholic acld in adubt patdents with non-alcohalic stearohepaitls.

Methods We did a2 multicentre, double-hlind, placebo-comtrolled parallel group, randomised clinical irial a1 medical
centres in the USA in patients with non-cirthotic, non-alcoholic steatohepalilis 10 assess treatment with ebeticholic

lacebao for 72 weeks. Path

as=igned 111 s p

(ml;ally adminisme;prwe’du:;. stratified by clinical centre and diabetes status. The prinary oulcome measure was
improvement in centrally scored Ihver histobogy defined a5 a decrease in non-abcoholic farty lver disease aotivity score

Iy at beast 2 psinets without worsening of filbirosis fom baseline o the e

t. A planned interim analysis of

change in alanine ami 24 weeks undy

the declsion vo cominue the wial (relathve change in alanine aminotransferase -24%, 95% Cl =45 n
interim analysis of the primary outomme showed improved efacy of obeticholic 2cd (pe0-0024) ar

L (72 weeks) biopsies supponed

decision not b do end-of-treatment biopsies and end reatment early in 64 patients, but 1o continue the trial Lo obtain
the 24awveck postiresment measures. Amalyses were done by imentoneo-treat. This wial was registered with
i

o, number NC -
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ALT (UIL)

GGT (UIL)

o

NN « NASH (fibrosis)
L.+ ! 1 improved
O sl T l| L e 4% vs. 21%
A Obeticholic Acid N @ Placebo
* * v s | { i S 0 _; Lo } ;_;l l
-4 i d;—.l J—" } = : 1 {"- !_i |

Neuschwander- Tetri, Lancet 385:956, 2015

Adolescent Bariatric
Procedures

Adjustable
Gastric Band

Vertical Sleeve
Roux-en-Y Gastrectomy

Gastric Bypass

Now >70% of our pts

2 90% of adolescent
bariatric procedures

Adolescent Bariatric
Procedures

Questions:
When?
Who?
What? )
Outcomes? [fice] Sleeve
Gastric Bypass

Now >70% of our pts

2 90% of adolescent
bariatric procedures
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MepicaL Posmon Parer

Nobili, JP6N 60: 550, 2015
Indications and Limitations of Bariatric Intervention in
Severely Obese Children and Adolescents With and
Without Nonalcoholic Steatohepatitis: ESPGHAN
Hepatology Committee Position Statement

*Valerio Nobili, 'Pictro Vajro, *Antal Dezsofi, *Bjorn Fischler, "'Nedim Haudsic,
“Joerg Jahnel, “Thierry Lamireaw, *Patrick McKiernan, "' Valerie McLin,
" Piotr Socha, ' Sarah Tizsard, and " Ulrich Baumeann

«d Outlines ESPGHAN Guidance

SETE — Soobekss bty Iiver dneame

NASH. Uscomplcatal NAFLD is oot an insfication for hariairic surgery
Reunce-¥ ptric ypans
doescenn wih ext
sctohepatisn (NASH) i w o Towanp i provided. L .
Became of fratrating inefficency of sch < approved by e Food and Drug Admisissration for e in sdolesc

’ therefire should e comuadered svetipatonl. Frally, decve gatimctony

gl perforand is adskecerss
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ENTORIN, Thompson & Bull, Hepatology 62:349, 2015

Treating Genetic Disease: Expanding the Options

significant sk of  developing
HCC) in their native liver.”
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HEPATOLOGY

Gonzales, Hepatology 62:558, 2015

Targeted Pharmacotherapy in Progressive Familial
Intrahepatic Cholestasis Type 2: Evidence for
Improvement of Cholestasis With 4-Phenylhutyrate

Varma, Hepatology 62:198, 2015

Retargeting of Bile Salt Export Pump and Favorable
Outcome in Children With Progressive Familial
Intrahepatic Cholestasis Type 2

Sharat Varma,' Nicole Revenci,® Navier Stepbenne,” Babelle Scheers,! Francoise Smets,'

Anat Helera-Meirdes.” Raymond Reding* Tania Roskans,* and Etienne M. Sobal

HEPATOLOGY

e e o 0 S S b i o e Do

Gonzales, Hepatology 62:558, 2015

Targeted Pharmacotherapy in Progressive Familial
Intrahepatic Cholestasis Type 2: Evidence for
Improvement of Cholestasis With 4-Phenylbutyrate

. 4- - PB Kr‘efar‘gefs .. mufa'l'ed IrBSEP mm
pts with PFIC2
. Blle secr'e'hon & PRURITUS lmpr'ove

Outcome in Chlldren With Progresswe Familial
Intrahepatic Cholestasis Type 2

Sharat Varma,' Nieole Revencu,® \mm.lm. ! bsabelle Scheers,! Frangoise Smets,

Azt Bedeza-Meiredes.” Raymond Reding,® Tania Roskams,* and Eienne M. Sokal'

. Before 4-PB therapy Septal fIbI"OSIS

Gonzales, Hepatology 62:553,“-5015
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Wang & Perimutter, Pediatric Research 75:133, 2014

Targeting intracellular degradation pathways for treatment of
liver disease caused by a1-antitrypsin deficiency

Yan'Wang' and David H. Permutter’! Cal"bamazep ine

several forms of ATD, inchuding a classic foem in which a point
mutation leads ua’\ml |n||||| 5dnnn;b|- openesis. In this clas-

y i AT in affected
+ in the range of 10 hase in pormal
i ot take long to realize that sasceptibility

XOPD is due to the proteolytic effect of unin.

il proteases on the connective tissue matrix of

dization led 10 the protease-antiprotesse para.

enests of COPD and
rapy with purified al-a

1o ATD [reviewed in ref. 4).

the rationale for use of
sin for patients

EDITORIALS

Lysosomal Acid Lipase Deficiency — A New Therapy
for a Genetic Lipid Disease
; " LAL-D

Daniel J. Rader, M.D
Rader, N Engl J Med 373:1071, 2015

There are more than S0 ditterent lysosomal stor- Options tor the clinical treatment of patients
age diseases, genetic disorders characterized by with lysosomal acid lipase deficiency are cur-
Ivsosomal accumulation of substrate.' Phenotypes  rently limited. Statins do not slow progression
vary widely, depending on the specific cell types of the liver disease and actually could hasten
affected. Enzyme-replacement therapy ]: as bcm pmrieaslu:: by increasing LDL cholesterol recep-
transformational in the treatment of 5 ==+ uptake of lipoproteins’ (a similar
somal storage diseases’; however, enzy ild be made regarding inhibitors
ment therapy is currently lpp:med al convertase subtilisin-kexin type 9

ally available for only 7 lysoson ¢ cholesterol-absorption inhibitor
1 some effi on liver lipid and
itransferase levels in a mouse model
se,* but clinical experience with
patients with lysosomal acid lipase

lI:e principle of enzyme-replacen
is that after administration of a recol
zyme, it is taken up by target cells a

Reiner, Atherosclerosis 235:21, 2014

Contents lists available at Sclencelirect

Atherosclerosis

1S journal hamaopage: www.elsavier.com/locatelatharosclorasis

Lysosomal acid lipase deficiency — An under-recognized cause off
dyslipidaemia and liver clysfuncnon

YE N4, Kees Hovi

Zeljko Reiner ™", (hg
ﬁra ', John Hami

Stefano Bertolini %
Terence Eagleton
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Clinical Features of Lysosomal Acid Lipase Deficiency = a Longitudinal Assessment of 48

Children and Adults

Authors:

Barbara K. Burton, MD'; Parick B. Deegan, MD'; Gregory M. Enns, MD®; Omella
Guardamagna, MD'; Simon Horslen, MB, ChB, FRCPCH’, Gerard K. Hovingh, MD®; Steve
1. Lobritto, MD'; Vera Malinova, MD"; Valerie A. MeLin, MD’; Julian Raiman, MD'"; Maja
Di Rocco, MD'"; Saikat Santra, MD'"; Reena Sharma, MBBS'; Jolanta Sykut-Cegielska,
MD™; Chester B. Whitley, MD'"; Stephen Eckert, PhD'; Vassili Valayannopoules, MD'";

Anthony G. Quinn, MBChB PhD FRCP'®

Burton, JPGN, in press Oct 2015

Clinical Features of Lysosomal Acid Lipase Deficiency = a Longitudinal Assessment of 48

Children and Adults

Authors:
Barbara K. Burton, MD'; Parick B. Deegan, MD'; Gregory M. Enns, MD®; Omella

Guardamagna, MD'; Simon Horslen, MB, ChB, FRCPCH’, Gerard K. Hovingh, MD®; Steve

Burton, JPGN, in press Oct 2015

Clinical Features of Lysosomal Acid Lipase Deficiency = a Longitudinal Assessment of 48

Children and Adults

Authors:
Barbara K. Burton, MD'; Patrgh ; s & 2 Enns, MD'; O

Guardamagna, MD". Simon | rard K. Hovingh, MD®; Steve

J_ Lobritto, MD'"; Vera Malind#s'| B SO’ Julian Raiman, MD'™: Maja
» 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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, The NEW ENGLAND
JOURNAL of MEDICINE

|I ORIGINAL ARTICLE

A Phase 3 Trial of Sebelipase Alfa
in Lysosomal Acid Lipase Deficiency

The first enzyme replacement

hepatocytes

s therapy that specifically targets eir

ARSTRACT

Burton, N Engl J Med 373:1010, 2015

Burton, N Engl J Med 373:1010, 2015
10+
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Burton, N Engl J Med 373:1010, 2015

“Save Livers

Save Lives”
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Don’t Forget the Pancreas!

Progress, Opportunities,
Challenges, Collaborations

- NASPGHAN Pancreas Committee




Progress, Opportunities,
Challenges, Collaborations

- Guidelines

Cunical Rerort @

ESPGHAN and NASPGHAN Report on the Assessment of
Exocrine Pancreatic Function and Pancreatitis in Children

n,
L

. S o,
* Sre phante Van Biervlier, “Henkjan J. Verkade, *Sohail Z. Husain, and ** Michael Wilschanski™®

Taylor, JPGN 61:144, 2015

ABSTRACT

Progress, Opportunities,
Challenges, Collaborations

- Studies
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The Journar oF PEpiatrics + www,jpeds.com

®
Early Enteral Nutrition and Aggressive Fluid Resuscitation are Associated

=W mprovad Clinical Outcomes in Acute Pancreatitis

Flora K. Szaba, MD, PhD, Lin Fed, PhD "+, Ligea Altaro Cruz, MD", and Maisam Aby-El-Haja, MD

Objectives To determine whether reco 5 for trex f acute {AP) in adults impact the
outcomes of pediatric AP,

Study design Adult guid early of AP were impl o
50t at Cincinnati Chidren’s Hospital Medical Cantor at the thes year 2014, F sons included

administedng high rates of inravenous fluid (VF) within 24 hours of admisaion and emeral nutrition within 48 hours
of admission. A retrospective chart review of AP admissions befors and after the implementation of the recommen-
dations was undertaken. Outcomes studied were: hospital length of stay, intensive care und transter rates, devel-
opment of severs AP, pulmonary complications, and readmission rates post discharge from the hospital
Results The study included 201 patients. Children who received feeds within the first 48 hours and received
greater than maintenance IVF within 24 hours had a shorter length of stay, less intensive care unit admissions
and severa AP rates compared with the patients who remained nil p vy the first 48 hour !
rates of IVF,

Conclusion Our data support that early enteral nutrition and early aggressive IVF improve outcomes of pediatric
AP, |J Podiatr 2015;167.367-402).

Szabo, J Pediatrics 167:397, 2015

The Journar oF PEpiatrics + www,jpeds.com

®

Early Enteral Nutrition and Aggressive Fluid Resuscitation are Associated
with Improved Clinical Outcomes in Acute Pancreatitis

Flora K. Szaba, MD, PhD, Lin Fed, PhD **, Ligia Cruz, MD", and Maisam Abu-El-Haja, MD

Objectives To determine whether recommendations fiod tment of acute pancreatitis (AP) in adults impact the
outcomes of pediatric AP,

Study design Adult guidelines regarding sarty manage
%04 at Cincinnati Children's Hospital Medical Center
adminigtering high rates of intravenous fluid IVF)

of AP were impl o
igning of the year 2014. Recommendations included
s of admisaion and enteral nulrition within 48 hours

of admission. A @ COMmIMen-
evele Decreased Severity o o
sl o Decreased Length of Stay  fneos
and severs AP wved |
rates of IVF,

Conclusion Our data support that early enteral nutrition and early aggressive IVF improve outcomes of pediatric
AP, |J Podiatr 2015;167.367-402).

Szabo, J Pediatrics 167:397, 2015

Progress, Opportunities,
Challenges, Collaborations

- INSPPIRE (Pancreas)

» The International Study Group of
Pediatric Pancreatitis: In Search for
a Cure (INSPPIRE) consortium:
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CHIGINAL ARTICLE, UASTROENTEROLOGY

Morinville, JP6N 59: 360, 2014
Design and Implementation of INSPPIRE

“Veronique D. Morinville, 'Mark E. Lowe, 'Monika Ahuja, *Brad
Heuather Davix, * Peter R, Durde, 'Brian Finley, "I y- X
"Chervl E. Gariepy, Y Matthew [, Gigfer, nska, ¥ Mel 3 wan, “Ryan Himes,
Sohail Husain, " Soma Kumar,

"David Troendle, “*Steven L We

e Schwarsenberg.

oth Yen, and *Alive Uc

ASTRACT

Obfective
) sse

Goal = develop Rx for recurrent acute
and chronic pancreatltls in chlldren

LGN 201459 360 364)

www jpeds.com + THE JourxaL oF PEDIATRICS

®

Pediatric Chronic Pancreatitis Is Associated with Genetic Risk Factors
and Substantial Disease Burden

Sarah Jane Schwarrenberg, MD', Melena Belin, MD'~, Sohall Z. Husain, MD™, Monika Ahuja. MCA’, Bradiey Barth, MO,
Heather Davs, MD", Peter B. Durie, MD", Douglas 5. Fishman, MD", Steven D. Freedman, MD', Cheryl E Gariegy, M,
Matthew J. Giefier, MD", Tanja Gonska, MD", Melvin B. Heyman, MD, MPH'", Ryan Himes, MD", Soma Kumar, MD®,

Schwarzenberg, Journal of Pediatrics 166:890, 2015

Objective Todeermine he clinical presentation, diagnosiic variabies, risk factors, and disease burden in children
with chronic: pancreatitis.

Study design We performed a cross-sectional study of data from the Intermational Study Group of Pediatric

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

the emergency department (P = 01), and exparience b osulqh..:acx (P = 03) compared with children with episodic
pain. Thirty-thees childron ap ¢ Jrad panc Faphy; one or Mo
pancreatc surgeries were perlomed i
Conclusions Cheoric pancraalitis cecurs
risk factors ane common, and disease burde

un0 age. with distinet clinical features. Gonstic and cbstructive
antial, {Jf Pediatr 2015, 166:890-6,

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

netic 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 1%
— Alcohol (determined by doctor) 1%
— Passive smoking (exposure) 4%
— Hyperlipidemia, Meds, Metabolic disease 1% each
None cited 1%
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Biliary Atresia:
Forgotten...but Not Gone!

84



B' ’ sia is the most common indication for liver transplantation in the pedi-
atric population and the most frequent liver-related cause of death in early child-
hood. However, in some cases, long-term survival with the native liver can be achieved
by surgical reestablishment of bile flow. The procedure of choice involves removal of
the fibrotic, atretic bile duct segment and construction of a drainage route via hepa-

toportoenterostomy (the Kasai procedure). The outcome following hepatoportoen-

terostomy is closely r of the procedure. It is
universally acknowled | before 60 days of ¢

can 'llll.pfﬂl\'l.' the likelil Early diagn()SIS Of avoid liver t
The problem that we ¢ biliary atI'BSIa e is |..IIL' 1\_‘1\- of pa-

1imm\ i hing for this potentially

— William F. Balistreri, MD

lh\ lack of bile Hu\ ls—a reliable clue that
obstruction is likely. I J Pediatr 166:784, 2015 | the first month after
birth in nis with Sem———— - r ing a stool color card

troduced to
3 (Screening
g a prompt
based mass
s resulting in

Goal: Establish diagnosis
before 45 days of life

screening has SUDSCOUCHTTY DOCH UTINZCH T Several e cOunts
carlier referral of patients with biliary atresia,

Newborn Screen Can Detect Biliary Atresna

simple and widely available s cmotional toll We ealk sbost it being
scanening test can identify biliary  rare, Bur it is 10 times more comman
S — than some of the discases we cusrently do
seeitivity, researchers have fo siewharn sercening fo et the children o Kasah
MD, section bead Sogy,  surgery befiore 45 days om average, which
ikdres's  is very grod,” he ssid
#. " Whenan  Using DB or CB levehs ar 2 scrcen
B levels in the
» something that

“This s an ealy
Skl waid. “There's no reason

' Date of completion

= . (YearMonth/Day)

[ Today's stool color was closest
o number |
Child's name

| Child's birth date

| Current addross
Postal code

Phone number

The JournaL oF PEmaTrics » www.jpeds.com ORIGINAL
® 6u, J Pediatrics 166:897, 2015  NTIULES

Stool Color Card Screening for Early Detection of Biliary Atresia and
Long-Term Native Liver Survival: A 19-Year Cohort Study in Japan
Yan-Hong Gu. MD. MSc, PhD'*, Koji Yokoyama, MO, Koichi Mizuta, MD, PR, Takashi Tsuchioka, M. PR

Toyoichira Kudo, MD, PhD®, Hideyuki Sasaki, MD, PRO’, Masaki Néo, MD, PhD’, Askan Tang, PRD",
Takayoshi Ohkubo. MD. PRD', and Akira Matsul, MD. DMSci

Objective To evaluate the sensahity and speciicity of a stool color card used for a mass screening of billary
atresia conducted over 19 years. In addition, the age at Kasal procedurs and the long-tenm probablities of native
Iiver survival ware investigated.

Study dc‘slgn From 1834 to 2011, the shml mlet card was distributed to all pregnant women in Tochigi Prefec-

ture, Japan, Bafore or hup, hi stood color
card o Al of bitary atresia were referred for further ex-
amination. Diagnosis was confirmed by of acem'.ive for high-risk cases before the

Kasal procedure. Patients with billary atresia wene followed from the date of their Kasai procedure until ver trans-
plantation, death, or October 31, 2013, whichever comes sooner.

Results A total of 313230 Ive bom infants were screened; 34 patients with biliary atresia were diagrossd, The
sensithvity and specificity of stool color card screening at the 1-month check-up was 76.5% (95% CI 62.2-90.7)
and 99.9% (95% C159.9-100.0), respectively. Moan age at the time of Kasal proceduns was 59.7 days. According
1o Kaplan-Meier analysis, the native liver survival probability at 5, 10, and 15 years was 87.6%, 76.0%, and 48.5%,
rsbechwly.

Thy ¥ pecificity of th | color card have been by our 18-year cohort
study. We found that the ind long-term ative iver survival probabities ware improved,
suggesting the banefical effect of stool color card screaring. J Pediatr 2015; 186:697-902)
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L] After the 1 month visit

A | | Date of completion
F == | (Year/Month/Day)

I "~ M| Today's stool color was closest
to number ( ).

Child’'s name

Child’s birth date

Mother’'s name
Current address
Postal code

Gu, J Pediatr 166:897, 2015

Phone number

| | After the 1 month visit

A | | Date of completion
F == | (Year/Month/Day)

"o
«‘ | 2

k l Today's stool color was closest

| “ | | to number ( ).

I

I ol 3

!-','{.; ~ | Child’s name

W e a

Child’s hirth date

e 313,230 infants screened
» 34 with biliary atresia

Specificity @ one-mo check - 99.9%
. ‘Mean age @ Kasai (59.7 days)

Gu, J Pediatr 166:897, 2015

Oricival ArmicLe: HepatoLoGy

Mogul, JPEN 60:91, 2015
Cost-Effective Analysis of Screening for Biliary Atresia
With the Stool Color Card

*Dauglas Mogul, 'Mo Zhou, *Paul Intihar, *Kathleen Schwarz, and *Kevin Frick

ABSTRACT

Kiry Words: bilary atronia. cost-<ficive smalyn, scivcaany. stoud olor

wiicomes, bat diagnosis is ofien delayod, leading w0 PG 201560 91-08)

=+ “_screening with stool color card..
| economically feasible strategy for

P

¥ cxics that not only impeove the quality of case bt are cot<flective
gaiol_cohcticss io cuetee of cleahs and cediions e oot

mouclliy
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Francisovich, PLoS ONE 10:e0132270, 2015

PoopMD

By Johns Hopkins Mobile

JOHNS HOPKINS
CHILDREN'S CENTER

RESEARCH ARTICLE

PoopMD, a Mobile Health Application,
Accurately Identifies Infant Acholic Stools
Amy Franciscovich', Dhananjay Vaidya', Joo Doyle”, Josh Bolinges”,

Montserrat Copdevila’, Marcus Rice”, Leslie Hancock”, Tanya Mahr, Dowglas B, Mogul'*

1 Depariment of Paduatecs. Jotns Hopkina Linkveniy Sichool of Medicine, Daftmons. Martand, Unssd
States of Amweca, 2 . e

[ ie—
Amarica, 4 Ofice ol Technology Trans
Amarca

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

Abstract

Biiary atresia (BA) is o leading cause of pediatric end-stage Iver dissase in the United
States. Educasion of parents in the parinatal period with stocd cards depicting achalic and
noemal siools has been associated with improved Sme-3o-diagnosis and survival in BA
PoophD ks a mobie application that utiizes a smartphane's camedn and colar recogrision
saltwam 1o analyze an infant's stool and dstarming if addtional foliow-up Is Indicated
PoophD was developad Lising custom HTMLSC S53 and wrapped fo work on 105 and
Ancioid platiomrs. In ofder 1o define the gold standard regarding 300! color, seven pediatr-

Abmormal colors
srarcey
Normal colors

eforence
a 5]

mETECE acocim W

e o g X

" S5 |

Color 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

? An Environmental Toxin

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

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

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

BILIARY ATRESIA

Identification of a plant isoflavonoid that causes
biliary atresia

Kristin Lorent,"* Weilong Gong,'* Kyung A, Koe,™* Orith Waisbourd-Zinman,™* Sara Karjoo,”

Xiao Zhao," lan Sealy,® Ross N. Kettleborough,® Derek L. Stemple,® Peter A. Windsor,
Stephen J. Whittaker,” John R. Porter,” Rebecca G. Wells,"™" Michael Pack'™"

Biliary atresia (BA) is a rapidly progressive and destructive fibrotic disorder of unknown etiology affecting the ex-
trahepatic biliary tree of neonates. Epidemiological studies suggest that an environmental factor, such as a virus or
toxin, is the cause of the disease, although none have been definitively established, Several natusally eccuring
outbreaks of BA in Australian livestock have been associated with the ingestion of unusual plants by pregnant]

* Imported Dysphania from pastures ,'
grazed on during the 2007 outbreak|

these findings provide direct ovidence that BA could be initiated by perinatal exposure to an envirenmental toxin.

An Extrahepatic Biliary Toxin

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

e “biliatresone”

» Led to selective destruction of
extrahepatic bile ducts in larval
zebrafish
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/ Gallbladder absent

( Lorent, Science
Trans Med
Intestinal exc. reduced 7:286, 2015
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Severe morphological defects of gallbladder
(asterisks) and cys'ric_ duct (arrows)
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Lorent, Science Trans Med 7:286, 2015

Human biliary atresia initiated
by perinatal exposure to a
toxin?

* 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

A way to prevent
Biliary Atresia

That would really be......
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Never lose a

holy curiosity. *
- Albert Einstein -

- = . >}

“..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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