
Arithmedics, which uses AI technology to automate billing codes, won the Shark Tank competition at the 2024 AGA
Tech Summit. Pictured are company founders Renumathy Dhanasekaran, MD, PhD, (left) and Venthan Elango, PhD.
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Minnesota GI Talks
‘Therapeutic Diets’
Wins Distinguished Clinician Award

BY JENNIFER LUBELL

What exactly is a healthy diet?
Scott Ketover, MD, AGAF, FASGE, will be

the first to a��it thatǯs not an easy �ues-
tion to ans�erǤ ǲ�s �uch research an� infor�ation 
as �e have, �e �onǯt really kno� �hat a healthy 
�iet is,ǳ sai� �rǤ �etover, presi�ent an� ��� of ��
� 
�igestive �ealth in �inneapolis, �innesotaǤ �e �as 
recogni�e� by �
� this year �ith the �istinguishe� 
�linician ��ar� in �rivate �racticeǤ

�hen patients ask �uestions about a healthy �iet, 
�rǤ �etover respon�s �ith a �ose of co��on senseǣ 
ǲ�f itǯs foo� that �i�nǯt exist in the year ͳͻͲͲ, �onǯt 
eat itǤǳ �our gran��otherǯs apple pie is fine in �o�-
eration, he notes but the apple pie you get at the 
fast foo� �riveǦthrough coul� sit on your shelf for ͸ 
�onths an� look the sa�eǤ

That is not so�ething you shoul� eat, he 
e�phasi�esǤ

ǲ� really �o believe though, that �hat crosses our 
lips an� gets into our 
� tract really un�erlies our 
entire healthǤ �tǯs �ust that �e �onǯt have enough 
infor�ation yet to kno� ho� �e can coach peo-
ple in telling the�ǣ eat this, not that,ǳ �rǤ �etover 
a��e�Ǥ

�n an intervie� �ith GI & Hepatology News,
�rǤ �etover spoke �ore about the link bet�een 
the gut �icrobio�e an� overall health, an� the 
young patient �ho inspire� hi� to speciali�e in 
gastroenterologyǤ 

See Wellness · page 22

Arti�cial Intelligence Wins
AGA’s Shark Tank Competition

BY JIM KLING
MDedge News

FROM THE 2024  AGA TECH SUMMIT

�����
� — At the 2024 AGA Tech Summit,
hel� �pril ͳͳǦͳʹ at the �hicago hea��uarters 
of MATTER, a global healthcare startup in-
cubator, five co�panies �a�e their pitch to 
be the �inner of the Shark Tank co�petition 
that recogni�es an outstan�ing tech start up 
in the gastroenterology fiel�Ǥ 

�fter the co�paniesǯ rapi�Ǧfire pitches 
an� �Ƭ� sessions, four �u�ges convene� to 
�eter�ine a �inner an� returne� to �ake an 
announce�entǤ 

The �inner �as Arithmedics, which uses AI
technology to auto�ate billing co�esǤ 	oun�er 
�enthan �lango, �h�, has �orke� as a soft�are 
engineer at 
oogle, �rban �ngines, an� 
eorgia 
Tech, an� his �ife of ͳ͹ years is �enu�athy 
�hanasekaran, ��, �h�, a gastroenterologist 

See Shark Tank · page 21
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LETTER FROM THE EDITOR
Celebrating Excellence

As we settle back into our
daily routines following
another fantastic DDW, I’d

like to take a moment to
congratulate this year’s
AGA’s Recognition Award
recipients, who have
made outstanding con-
tributions to the organi-
�ation an� to our fiel�, 
including through excel-
lence in clinical practice,
research, mentorship,
and DEI.

This month’s Member
Spotlight column highlights one of
these remarkable individuals, Dr.
Scott Ketover, president and CEO
of MNGI Digestive Health, who is
the recipient of this year’s AGA

Distinguished Clinician Award in
Private Practice. We hope you en-
joy learning more about Scott, as

well as the other award recipients
who were recognized at a special
ceremony in DC last month.

Also highlighted in our June is-
sue is the FDA’s recent approval

of subcutaneous vedolizumab for
Crohn’s maintenance therapy, an
exciting development that will
provide us with more flexible
treatment options for our pa-
tients. We also report on the 2024
AGA Tech Summit (Chicago, IL),
and introduce the winners (sur-
vivors?) of its annual Shark Tank
competition, Dr. Renu Dhanase-
karan and Dr. Venthan Elango.
Their company, Arithmedics,
which developed technology that
harnesses generative AI and data
intelligence to streamline medical
billing, was identified as the most
promising among a robust field of
entrants.

We also present some of the

best clinically oriented content
from our GI journals, including an
observational study from Gastro-
enterology evaluating the effect of
longitudinal alcohol use on risk
of cirrhosis among patients with
steatotic liver disease, and summa-
rize recently released AGA Clinical
Practice Updates on performance of
high-quality upper endoscopy and
treatment of cannabinoid hyperem-
esis syndrome. We hope you enjoy
all the exciting content featured
in this issue and take some well-
deserved time to rest and recharge
this summer!

Megan A. Adams, MD, JD, MSc
Editor in Chief

Dr. Adams

I’d like to…
congratulate this year’s
AGA’s Recognition
Award recipients, who
have made outstanding
contributions to
the organization.
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Linaclotide Proves Successful in Treating
Functional Constipation in Children

BY HEIDI SPLETE

Children and adolescents
with functional constipation
sho�e� significantly greater 

increases in spontaneous bowel
movements with linaclotide com-
pared with placebo, according to
data from 330 individuals.

“Functional constipation is prev-
alent in pediatrics and is associated
�ith chronic bur�enso�e sy�p-
to�s an� i�paire� �uality of life 
with an unmet need for treatment
options for this age group,” corre-
spon�ing stu�y author 
Julie Khlevner, MD, AGAF,
a pediatric gastroenter-
ologist at Columbia Uni-
versity �agelos �ollege of 
�hysicians an� Surgeons, 
New York, said in an
interview.

“Linaclotide has been
approved for adults with
chronic idiopathic con-
stipation and irritable
bo�el syn�ro�e �ith constipa-
tion, but its efficacy an� safety in 
pediatric patients were unknown.
Therefore, evaluating its use in this
population was crucial to provide
evidence-based treatment option,”
she said.

 In a stu�y publishe� in The Lan-
cet Gastroenterology & Hepatology
ȋʹͲʹͶ 
an ͺǤ �oiǣ ͳͲǤͳͲͳ͸ȀSʹͶ͸ͺǦ
1253(23)00398-9), the researchers
randomized 166 pediatric patients
with functional constipation to 72
�icrogra�s of linacloti�e once �aily 
for 12 weeks and 164 to a placebo.
The stu�y �as con�ucte� at ͸Ͷ clinic 
or hospital sites across 7 countries
between October 1, 2019, and March
ʹͳ, ʹͲʹʹǤ �pproxi�ately half ȋͷͷΨȌ 
of the patients were female.

The pri�ary outco�e �as a 
change from baseline to 12 weeks
in the fre�uency of spontaneous 
bo�el �ove�ents ȋS��sȌ per 
week, with no rescue medication
on the �ay of or before the bo�el 
�ove�entǤ The secon�ary en�point 
�as change in stool consistency 
from baseline to 12 weeks. The
�ean fre�uency for S��s at base-
line was 1.16 per week in patients
randomized to linaclotide and 1.28
for those randomized to placebo;
these rates increased to 3.41 and
ʹǤʹͻ, respectively, over the stu�y 
period. The linaclotide patients
sho�e� a significantly greater 

improvement over placebo pa-
tients based on least-squares mean
change from baseline (2.22 vs. 1.05,
P = .0001).

�n a subgroup analysis by age, the 
response �as stronger in younger 
patients age� ͸Ǧͳͳ years than in 
those age� ͳʹǦͳ͹ years, the re-
searchers noted. This difference
might stem from different patho-
physiological �echanis�s bet�een 
ol�er an� younger ages, such as 
�ithhol�ing behavior, they a��e�Ǥ 

Linaclotide was well tolerated
overallǢ the �ost fre�uently report-

ed treatment-emergent
events were diarrhea (sev-
en linaclotide patients and
three placebo patients). In
a��ition, five linacloti�e 
patients and four place-
bo patients developed
�����Ǧͳͻ �uring treat-
ment. No deaths occurred
�uring the stu�y, but one 
serious adverse event in-
volving severe diarrhea,

�ehy�ration, an� hospitali�ation, 
occurre� in a ͳ͹ǦyearǦol� fe�ale 
patient, but resolved after admin-
istration of intravenous flui�s, the 
researchers noted.

Clinical Implications
and Next Steps
The stu�y fin�ings reflect previous 
research on linaclotide in adults,
�rǤ �hlevner sai�Ǥ ǲThe significant 
improvement in spontaneous bowel
�ove�ents fre�uency an� stool 
consistency �ith linacloti�e co�-
pared to placebo is consistent with
its mechanism of action as a gua-
nylate cyclase � agonist,ǳ she note�Ǥ

In clinical practice, barriers to the
use of linacloti�e �ay inclu�e lack 
of a�areness of linacloti�eǯs safety 
an� efficacy profile, an� of its 	oo� 
and Drug Administration approval
for use in chil�ren age� ͸Ǧͳ͹ years 
with functional constipation, said
�rǤ �hlevnerǤ ǲ���itionally, access 
to the medication and insurance
coverage �ay be potential barriers 
for some patients.” However, “some
of these barriers can be overcome
through education and training of
healthcare providers regarding the
appropriate use of linaclotide in
pediatric patients with functional
constipation,” she added.

The fin�ings �ere li�ite� by 
several factors including potential
measurement bias and selection

bias, lack of assessment of life-
style �o�ifications as confoun�ing 
factors, an� lack of �ualityǦofǦlife 
assessment, the researchers not-
ed. Other limitations included the
relatively short ͳʹǦ�eek treat�ent 
�uration, �hich �ay not fully cap-
ture longǦter� safety an� efficacy, 
and the focus on patients aged 6-17
years, �rǤ �hlevner tol� this ne�s 
organization.

“Future research could address
these limitations through lon-
ger-term studies with broader
age ranges and incorporating pa-
tient-reported outcomes in real
world situations to assess the over-
all impact of linaclotide treatment
on pediatric patients with function-
al constipation,” she said.

Study Supports Noninvasive
Treatment Option
An alternative medication for chil-
dren with functional constipation
who do not respond to current
therapies could prevent the use of
more invasive interventions such
as frequent enemas or antegrade
ene�as, Stephen �Ǥ �oro�it�, ��, 
professor of pediatrics at the Uni-
versity of �irginia, �harlottesville, 
said in an interview.

�rǤ �oro�it� sai� he �as not sur-
prise� by stu�y fin�ingsǤ ǲ
iven the 
mechanism of action of the drug, I
�oul� expect the �a�ority of chil-
dren with functional constipation
to respond in the sense of having
more frequent and softer stools,” he
said. “The bigger question, which
wasn’t answered, is whether chil-
dren who fail more conservative
therapies respond to linaclotide,”
sai� �rǤ �oro�it�, �ho �as not 
involve� in the stu�yǤ ǲThis �as a 
phase ͵ trial of other�ise healthy 
children with functional constipa-
tion an� �e kno� the �a�ority of 
these children will respond to ag-
gressive management with osmotic
stool softeners, plus or minus a
stimulant like senna coupled with
lifestyle �o�ifications ȋsuch as 
�rinking �ore flui�, regular toilet-
ing, and appropriate toileting be-
haviors),” he said.

The greatest short-term barrier
to the expanded use of linaclotide in
clinical practice �ill likely be cost, 
and whether insurance will cover
the �rug, �rǤ �oro�it� tol� this ne�s 
organization. Insurance coverage
�ay not be an option until the chil� 

has failed more conservative, less
expensive therapies, he said.

�lso, the current stu�y �as a 
placebo-controlled trial, and not
a comparison between linaclotide
an� polyethylene glycol, plus or �i-
nus senna, with other routine inter-
ventions, he said.

Looking ahead, “now that we
know linaclotide is better than

placebo, we need to know if it is as
good, better, or worse than other
proven interventions, and perhaps
even �ore i�portantly, is it ef-
fective among children who have
failed more conservative manage-
�ent,ǳ �rǤ �oro�it� sai�Ǥ ǲ�e also 
need to know long-term risks, and
given that the �a�ority of chil�-
hood constipation develops before
age ͸ years, �hether the �rug can 
be use� in younger chil�ren,ǳ he 
emphasized.

If so, studies need to examine
whether linaclotide alters the
natural history of the proble�, he 
added. Previous studies suggest
that the longer the sy�pto� goes 
on, the harder it is to undo the
secon�ary behaviors that result, 
such as �ithhol�ing, pelvic floor 
�ysfunction, an� toileting refusal, 
he noted.

The stu�y �as supporte� by �bb-
�ie an� �ron�oo� �har�aceuticalsǤ 
The lead author, Carlo Di Lorenzo,
MD, disclosed consulting fees from
�bb�ie, �ron�oo� �har�aceuti-
cals, Mallinckrodt, NeurAxis, QOL
Medical, and Takeda. Dr. Khlevner
disclosed honoraria from Abbott
Pediatric Nutrition and participation
on a �ata safety �onitoring boar� 
an� a�visory boar� for �bb�ieǤ �rǤ 
�oro�it� ha� no financial conflicts 
to disclose. ■

Dr. Khlevner
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Liquid Biopsy Promising for Early Pancreatic Cancer Detection
BY M. ALEXANDER OTTO, PA, MMS

SAN DIEGO — A liquid biopsy as-
say that combines a microRNA sig-
nature and a well-known biomarker
for pancreatic cancer has demon-
strated an accuracy of 97% for de-
tecting stage I/II pancreatic ductal
adenocarcinoma, the most common
type of pancreatic cancer.

It is quite encouraging to know
we have a blood test that could po-
tentially fin� this �isease early, sai� 
Ajay Goel, PhD, a molecular diag-
nostics specialist at City of Hope in
Duarte, California, who presented
the fin�ings at the annual �eeting 
of the American Association for
Cancer Research (AACR).

Dr. Goel and colleagues developed
a signature for pancreatic cancer
base� on �icro���s i�entifie� in 
the exomes shed from pancreatic

cancers and cell-free DNA markers
found in the blood of patients with
the disease.

Their initial assay tested blood
samples for this signature in a
training cohort of 252 people in
Japan, approximately 60% of whom
had pancreatic cancer. The rest
were healthy controls. The assay
was then tested in validation co-
horts of 400 subjects, half with pan-
creatic cancer and half controls, in
China and South Korea.

In both the initial and validation
tests, the microRNA assay had an
accuracy of about 90% for stage
I/II pancreatic cancer, already far
better than commercially available
assays.

In an additional validation cohort
in the United States with 139 pa-
tients with pancreatic cancer and
193 controls at six centers across
the country, the researchers found
that adding carbohydrate antigen
19-9 — a well-known marker of
pancreatic cancer — to the assay
boosted the test’s accuracy to 97%.

The test performed the same
whether the tumor was in the head
or tail of the pancreas.

“We are very excited about this
data,” said Dr. Goel.

The technology was recently li-
censed to Pharus Diagnostics for
commercial development, which

will likely include a prospective
screening trial, he told this news
organization.

Because pancreatic cancer is
fairly uncommon, Dr. Goel did not
anticipate the test being used for

general screening but rather for
screening high-risk patients such as
those with newly diagnosed type 2
diabetes, a family history of pancre-
atic cancer, or predisposing genetic
mutations.

“It should be a very inexpensive
test; it doesn’t cost us much to do in
the lab,” he added.

Study moderator Ryan Corcoran,
MD, PhD, a gastrointestinal (GI) on-
cologist at Massachusetts General
Hospital, Boston, saw the potential.

“As a GI oncologist, I know how
lethal and hard to treat pancreatic
cancer is,” he said. A test that could
reliably detect pancreatic cancer

early, with an acceptable false-pos-
itive rate, would be extremely
useful.

“The cure rate is many, many
times higher,” if we detect it be-
fore it has a chance to spread, he
explained.

In the meantime, Dr. Goel said
there’s more work to be done.

Almost 4,000 subjects have been
enrolled in ongoing validation ef-
forts, and efforts are underway to
use the test to screen thousands
of banked blood samples from the
PLCO, a prospective cancer screen-
ing trial in healthy subjects.

The researchers also want to see
if the test can distinguish benign
pancreatic cysts from ones that
turn cancerous.

The i�ea is to fin� the earliest 
possible signs of this disease to see
if �e can fin� it not ǲat the �o�ent 
of clinical diagnosis, but possibly
6 months, 1 year, 2 years earlier”
than with radiologic imaging, Dr.
Goel said.

The work was funded by the Na-
tional Cancer Institute and others.
Dr. Goel is a consultant for Pharus
Diagnostics and Cellomics. Dr.
Corcoran is a consultant for, has
grants from, and/or holds stock in
numerous companies, including
�fi�er, �ovartis, �li �illy, an� �evo-
lution Medicines. ■

�NEWS

FDA Gives Approval to Subcutaneous Vedolizumab
for Crohn’s Maintenance Therapy

BY MEGAN BROOKS

The US Food and Drug Administration
(FDA) has approved the subcutaneous ad-
ministration of vedolizumab (Entyvio) for

maintenance therapy in adults with moderately
to severely active Crohn’s disease (CD) after in-
duction therapy with intravenous (IV)
vedolizumab.

The move follows the FDA’s approval
last year of subcutaneous vedolizumab
for maintenance treatment of adults
with moderately to severely active ul-
cerative colitis (UC).

The humanized immunoglobulin G1 monoclo-
nal antibody is available as a single-dose pre-
fille� pen ȋ�ntyvio �enȌǤ

The FDA first approve� the IV formulation of
the biologic in 2014 for patients with moderate
to severe UC and CD who cannot tolerate oth-
er therapies or in whom such therapies have
failed.

The approval of subcutaneous vedolizumab

for maintenance treatment of CD is based on the
phase 3, randomized, double-blind, placebo-con-
trolled VISIBLE 2 trial.

The trial enrolled 409 adult pa-
tients with moderately to severely
active CD who had clinical response
at week 6 following two doses of

open-label IV vedolizumab at
weeks 0 and 2.

At week 6, they were ran-
domly allocated in a 2:1 ratio
to receive vedolizumab 108
mg administered by subcu-
taneous injection or placebo

every 2 weeks. The primary endpoint
was clinical remission at week 52, which was
�efine� as a total �rohnǯs �isease �ctivity �n�ex 
score ζ ͳͷͲǤ

The results sho�e� that significantly �ore pa-
tients receiving subcutaneous vedolizumab than
placebo achieved long-term clinical remission
(48% vs 34%; P < .01), the company said in a
news release.

The safety profile of subcutaneous ve�oli-
zumab is generally consistent with the known
safety profile of �� ve�oli�u�ab, �ith the a�-

dition of injection-site reactions (in-
cluding injection-site erythema, rash,
pruritus, swelling, bruising, hemato-
ma, pain, urticaria, and edema).

“Crohn’s disease is a complex and
usually progressive disease for which
an appropriate management plan is
critical. My primary goal as a clinician
is always to get patients to achieve
remission,” Timothy Ritter, MD, senior
medical director, GI Alliance Research,
and assistant professor of medicine,

Burnett School of Medicine at TCU, Fort Worth,
Texas, said in the news release.

“In VISIBLE 2, about half of patients treated
with Entyvio SC achieved long-term clinical
re�issionǤ The �ata fro� ��S���� ʹ reaffir� 
the �ellǦestablishe� efficacy profile of �ntyvio, 
regardless of route of administration,” Dr. Ritter
added. ■

Dr. Ritter

[The investigators] developed a
signature for pancreatic cancer
based on microRNAs identi�ed
in the exomes shed from
pancreatic cancers and cell-free
DNA markers found in the blood
of patients with the disease.

Almost 4,000 subjects have
been enrolled in ongoing
validation efforts, and efforts
are underway to use the test
to screen thousands of banked
blood samples from the PLCO, a
prospective cancer screening
trial in healthy subjects.
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BY DIANA SWIFT

FROM CELLULAR AND MOLECULAR
GASTROENTEROLOGY AND HEPATOLOGY

Genetic predisposition likely
directs intestinal disease
location in pediatric Crohn’s

disease (CD) — whether colon-pre-
dominant (C-CD) or small-bow-
el-predominant (SB-CD), a small
analysis in Cellular and Molecular
Gastroenterology and Hepatology
suggests (2024 Feb. doi: 10.1016/j.
jcmgh.2024.02.010).

Richard Kellermayer, MD, PhD,
of the Section of Pediatric Gastro-
enterology, Hepatology and Nutri-
tion at Baylor College of Medicine
in Houston, Texas, and colleagues
compared the genetic makeup of pa-
tients based on their Crohn’s disease
location — predominantly in the
small bowel (L4) or predominantly
in the colon (L2 and/or L3). They
then generated bipartite networks
of susceptibility genes to study the
polygenic background of the disease
subtypes. They hypothesize that
such networks may govern where a
patient develops Crohn’s disease.

According to current understand-
ing, as Dr. Kellermayer told GI &
Hepatology News, most autoimmune

disorders, CD included, develop
in people with a genetic predispo-
sition after serial environmental
insults between conception and
young adulthood. “As opposed to
single-gene-associated genetic dis-
orders, autoimmune diseases are

linked to several
hundred genes
in which subtle
anomalies can
work in concert
to predispose
someone to a
certain disorder,”
he said. “We
hope our fin�-
ings will guide
the development

of personalized treatments based on
the disease location at diagnosis to
advance precision medicine.”

Eight cases of SB-CD and 11 of
C-CD met the inclusion criteria.
Mean age at CD diagnosis was
about 11 years for both subtypes,
while 36.3% of patients with C-CD
were female vs 25% of those with
SB-CD. Ethnicity was 72.2% White
in the C-CD group and 87.5% in the
SB-CD group.

As to the main ileocolonic lo-
cations according to the Paris

�lassification of pe�iatric infla�-
matory bowel disease, 54.5% in the
C-CD group had involvement at L2
and 45.5% at L3. In SB-CD cases,
100% had disease at L4b, 37.5% at
L4, and 50% at L1.

The researchers i�entifie� 
115 single-nucleotide polymor-
phisms (SNPs) with a combined
annotation-dependent depletion
(CADD) score on Phil’s Read Editor
(PHRED) of >10 that was associated
with 97 genes. PHRED is a comput-
er program measuring the quality
of the i�entification of nucleobas-
es generated by automated DNA
sequencing and scores the delete-
riousness of single-nucleotide vari-
antsǤ The i�entifie� genes in this 
stu�y ha� a significantly ȋP < .01)
different allele variation between
C-CD and SB-CD.

Among the top 28 candidates was
an SNP in the EFNA3 gene with a
CADD score > 20 for differentiating
between the two phenotypically
distinct CD groups. Furthermore,
the EFNA3 rs17723260 (predicted
to be deleterious) was found to
have a significantly lo�er allele fre-
quency (4.5%) in C-CD compared
with its allele frequency of 37.5% in
SB-CD (chi square P = .0097).

ǲThis fin�ing in�icates that 
EFNA3 might play a role in mod-
ulating colonic infla��ation, in 
which a deleterious genetic defect
might provide protection against
colitis (and direct autoimmunity
against the proximal small bowel)
in the polygenic background of CD,”
the investigators wrote.

EFNA3 has been linked to both CD
and ulcerative colitis. Another four
genes associate� �ith the top five 
SNP candidates had already been
connected with IBD or mammalian
intestinal infla��ationǤ 

According to the authors, the
biomedical literature and mouse
�o�el fin�ings ǲi�plicate the trans-
lational relevance of our candidate
gene compendium for directing
colon- vs small-bowel–predominant
CD development.” They hope the
fin�ings �ill be replicate� in larger 
CD cohorts differentiated by dis-
ease location.

This study was supported by the
ProKIIDS Network of the Crohn’s
and Colitis Foundation, the Public
Health Service, the Wagner, Frugo-
ni, and Klaasmeyer families’ Gutsy
Kids Fund, and by the DR and GL
Laws Fund. The authors disclosed
no conflicts of interestǤ ■
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Genes May Govern Intestinal Sites of Pediatric Crohn’s

Real-World HDV Study Characterizes Responses to Bulevirtide
BY WILL PASS

FROM GASTRO HEP ADVANCES

Some hepatitis D virus (HDV)-infected patients
may require longer treatment with bule-

virtide than others, but even “nonresponders”
according to US Food and Drug Administration
(FDA) criteria may achieve reduced viremia
with ALT normalization, based on real-world

experience.
These fin�ings suggest that 

longer follow-up is needed to
determine the optimal treat-
ment duration for bulevirtide
monotherapy, reported lead
author Alexander Killer, MD,
of Heinrich Heine University
Düsseldorf, Germany, and
colleagues.

Bulevirtide was condition-
ally approved by the Europe-

an Medicines Agency in 2020 and is on track for
full marketing approval in Europe, but remains
unavailable in the United States, where Gilead,
the manufacturer, has faced regulatory hurdles.

In the MYR202 and 301 clinical trials, bule-
virti�e significantly re�uce� ���Ǧ��� levels in 
54% of patients after 24 weeks, and reduced vi-
remia while normalizing ALT in 48% of patients

after 48 weeks.
“Given its standalone status and good treat-

ment tolerance even in patients with compen-
sated cirrhosis, this represents a step change
in the treatment of HDV-coinfected individu-
als,” Dr. Killer and colleagues wrote in Gastro
Hep Advances (2024 Jan 5. doi: 10.1016/j.
gastha.2024.01.001).

Yet dynamics of response and clinical pre-
dictors of treatment outcome remain unclear,
prompting Dr. Killer and colleagues to conduct
the present retrospective study. The dataset in-
cluded 15 patients who received bulevirtide for
at least 1 year at a single center in Germany.

The analysis focused on monthly changes in
biochemical and virologic parameters. The in-
vestigators also screened for clinical factors that
might predict responses to therapy.

Treat�ent response rate an� safety profile 
aligned with data from clinical trials, suggesting
that bulevirtide is safe and effective in a re-
al-world setting.

Patients typically achieved ALT normalization
2-6 months into therapy, followed by virologic
response at least 6 months after starting treat-
ment, with one-third of patients requiring at
least 1 year to achieve HDV-RNA negativity.

“Of note, normalization of ALT under bulevir-
tide treatment occurs earlier than the decline

of HDV-RNA levels, which contrasts with the
response seen to nucleos(t)ide analog treatment
in hepatitis B,” the investigators wrote. They
suggested that this may be due to bulevirtide’s
distinct mechanism of action.

Severe hepatitis was associated with lower re-
sponse rates in the first yearǤ �ossible pre�ictors 
of delayed response included low body mass in-
dex and high alpha-fetoprotein.

Of note, two patients had ALT normalization
without virologic response.

“It is unclear whether these patients actually
have worse outcomes in terms of overall success
than patients with a combined response, espe-
cially since these patients experienced a decline
of more than 1 log,” Dr. Killer and colleagues
wrote, noting that a 1 log reduction is consid-
ered an intermediate virologic response, and
hepatitis B virus (HBV) studies have shown that
severe liver events are prevented by early ALT
normalization. “Therefore, it does not seem ap-
propriate to categorize patients with biochemi-
cal responses as ‘treatment nonresponders’.”

The investigators called for longer observa-
tional studies to determine the optimal duration
of bulevirtide monotherapy.

This study was funded by the German Research
Foundation. The investigators disclosed relation-
ships with Novartis, GSK, AbbVie, and others. ■

Dr. Kellermayer

Dr. Killer
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BY DIANA SWIFT

FROM GASTROENTEROLOGY

One in nine patients with ste-
atotic liver disease reported
concurrent alcohol use, and

more than 11% reported high-risk
consumption, a national study of
more than a million US
veterans found.

Moreover, the combi-
nation of steatotic liver
disease and high-risk
alcohol intake carried a
more than 43% higher
long-term risk of liver cir-
rhosis compared with no
alcohol use, according to
researchers led by Robert
J. Wong, MD, MS, of the
Division of Gastroenterology and
Hepatology, Veterans Affairs Health-
care System Palo Alto, at Stanford
University School of Medicine in
Palo Alto, California.

However, the study found that
“reducing alcohol use lowers risk
of cirrhosis, emphasizing the im-
portance of timely alcohol use
assessment and early interven-
tions to address high-risk alcohol

use in steatotic liver disease,” Dr.
Wong and associates wrote in Gas-
troenterology (2024 Feb 28. doi:
10.1053/j.gastro.2024.02.032).

Although concurrent moderate to
heavy alcohol intake would be ex-
pected to lead more rapidly to liver
disease progression, the existing

literature has been con-
flicting, the authors note�Ǥ 
Several studies have even
found moderate alcohol
associated with a lower
risk of advanced liver
disease among MASLD
patients, including that by
Dunn et al. (J Hepatol. 2012
Apr 18. doi: 10.1016/j.
jhep.2012.03.024).

MASLD patients were
i�entifie� through the �S �eterans 
Affairs Corporate Data Warehouse
from January 1, 2010, through De-
cember 31, 2017, with follow-up
through December 31, 2022.

Alcohol use was assessed by Alco-
hol �se �isor�ers ��entification TestȂ
�oncise ȋ����TǦ�Ȍ scores an� �as 
categorized as follows: no alcohol
ȋ����TǦ� α ͲȌ, lo�Ǧrisk alcohol use 
ȋ����TǦ� ͳǦʹ for �o�en an� ͳȂ͵ for 

Recent consensus in �efining 
metabolic dysfunction-as-

sociated steatotic liver disease
(MASLD) has raised awareness for
the combined impact
of cardiometabolic risk
factors and alcohol
consumption on liver
disease progression.
This stu�y by �ong et 
al. highlights the un-
�eniable influence of 
high-risk alcohol use
on the development of
advanced liver disease.

In a national cohort
of over 1 million US veterans with
steatotic liver disease (SLD), patients
with high-risk alcohol use based on
����TǦ� assess�ent exhibite� ε 
43% greater risk of cirrhosis com-
pared to those with no alcohol use.
The relationship bet�een alcohol 
and liver severity in SLD was ob-
served even after excluding patients
�eeting classification for pre�o�i-
nant alcohol-associated liver disease.
While increased alcohol use was as-
sociated with increased incidence of
cirrhosis, decreased alcohol use led
to a notable 39% reduction in cirrho-
sis risk over time.

Reducing alcohol consumption
remains best practice guidelines

for mitigating risk of progression
in steatotic liver disease. Howev-
er, results of this study emphasize
the critical need for early iden-

tification an� treat�ent 
of high-risk alcohol use
in all patients with SLD.
While universal recom-
mendations for alcohol
abstinence provides prag-
matic implementation,
there is a significant nee� 
to better understand the
interaction of specific 
metabolic risk factors
and patterns of alcohol

use across the spectrum of Met-
ALD to guide personalized recom-
mendations for patient education
and management.

Further research using prospec-
tive clinical trial design is needed
to evaluate the interplay of alco-
hol consumption and metabolic
risk factors across variable age,
sex, genetics, and environmental
exposures that are increasingly
being recognized as vital drivers
of health and disease.

Tiffany Wu, MD, MS, is a fellow in
Transplant Hepatology at Mayo
Clinic in Rochester, Minnesota. She
��s �o co�flictsǤ
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High Alcohol Intake in MASLD Raises Cirrhosis Risk

Dr. Wu

�enȌ, an� highǦrisk alcohol ȋ����TǦ� 
η ͵ for �o�en an� η Ͷ for �enȌǤ

Among the 1,156,189 veterans with
MASLD, 54.2% reported no alcohol,
34.6% low-risk alcohol, and 11.2%
high-risk alcohol use. In median fol-
low-up of nine to 10 years, incidence
rates of cirrhosis were .53 per 100
person-years for no use, .42 for low-
risk use, and .76 for high-risk use.

In contrast to patients with base-
line high-risk alcohol intake who
reported no change in use, those
who decreased their alcohol intake
during follow-up experienced a
39% reduction in the long-term
risk of cirrhosis, for a hazard ratio
of .61 (95% CI, .45-.83, P < .01).

About 70% of patients were
non-Hispanic Whites and more
than 90% were male in all con-
su�ption categoriesǤ The noǦal-
cohol group was older than the
high-risk alcohol group: 64 years
vs 59.9 years (P < .0001). Com-
pared with the high-risk alcohol
group, the no-alcohol group had
a significantly greater proportion 
of comorbid diabetes (62.3% vs
42.5%), hypertension (77.9% vs

69.1%), or cardiovascular disease
(40.2% vs 25.9%, P < .0001 for all
comparisons).

�n a significant stu�y observation, 
fewer than 5% of patients with
high-risk use received behavioral or
pharmacologic therapy and of those
who did, most were referred for or
received treatment at or near the
ti�e of cirrhosis �iagnosisǤ ǲThis 
highlights a major gap in linking pa-
tients with high-risk alcohol use to
appropriate behavioral or pharma-
cologic therapy in a timely manner
an� �ay reflect �isse� opportuni-
ties to prevent further alcohol-re-
lated morbidity and mortality,” Dr.
Wong and colleagues wrote.

They calle� for stu�ies of novel 
interventions for timely assessment
of alcohol use with linkage to ad-
�iction servicesǤ They also cite� the 
need to understand the interaction
between levels of alcohol use and
underlying MASLD.

This stu�y receive� no specific 
funding. Dr. Wong reported funding
through his institution from Gilead
Sciences, �xact Sciences, an� Thera 
TechnologiesǤ ■

Dr. Wong
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BY WILL PASS

FROM GASTROENTEROLOGY

Anew American Gastroenter-
ological Association (AGA)
clinical practice update

shines a light on cannabinoid hy-
peremesis syndrome (CHS).

CHS, which is triggered by chronic
cannabis usage and manifests with
GI and autonomic symptoms, is on
the rise in the United States, yet
underdiagnosis remains a challenge
and clinical data are scarce, reported
lead update panelist Alberto Rubio
Tapia, MD, of Cleveland Clinic, Cleve-
land, Ohio, and colleagues.

“Although cannabis use has been
reported for many decades, some
of its unique adverse effects of nau-
sea, vomiting, and abdominal pain,
termed CHS, were noted relatively
recently,” the panelists wrote in
Gastroenterology (2024 Mar 5. doi:
10.1053/j.gastro.2024.01.040).
“The objective of this article was
to help practitioners �efine the ap-
propriate approach to the diagnosis
and management of CHS.”

According to the update, the typical
CHS patient is male with a years-long
history of daily or near-daily canna-
bis use. Paradoxically, while cannabis
use drives this condition, some pa-
tients with CHS report that cannabis

use relieves their symptoms.
The update describes CHS as a

subtype of cyclical vomiting syn-
drome (CVS), and offers diagnostic
criteria for CHS, repro-
duced below verbatim:
• Clinical features: stereo-

typical episodic vomit-
ing resembling CVS in
terms of onset, with fre-
quency 3 or more times
annually;

• Cannabis use patterns:
duration of cannabis
use more than 1 year
before symptom onset;
frequency more than 4 times per
week, on average;

• Cannabis cessation: resolution of
symptoms after a period of ab-
stinence from cannabis use for at
least 6 months, or at least equal
to the total duration of 3 typical
vomiting cycles in that patient.
As CHS is a subtype of CVS, the

update also provides an outline and
management guide for this broader
condition, which is characterized by
four phases: inter-episodic, prodro-
mal, emetic, and recovery.

During the inter-episodic phase,
patients will have minimal or no
symptoms, although almost one
third will describe dyspepsia or
nausea. Prophylactic medications in

this period include tricyclics, mito-
chondrial supplements like CoQ10
and vitamin B12, NK1 antagonists,
and anticonvulsants.

The prodromal phase
is characterized by ab-
dominal pain and nausea
with a duration of 30-90
minutes. During this time
patients may have au-
tonomic symptoms like
sweating and feeling hot
or cold. Psychological
symptoms may include
feelings of panic and
being “out of control.”

Abortive medications are appropri-
ate during this period, according
to the update, like triptans and
antiemetics.

Next comes the emetic phase, in
which patients exhibit “relentless
vomiting,” retching, abdominal
pain, neurological symptoms and
extreme thirst. Because an empty
stomach may provide relief, in-
ducing emesis may be considered,
along with rest in a quiet dark room
and supportive care.

Finally, the vomiting subsides
during the recovery phase, when it
is possible to restart oral intake and
resume normal activities.

While this framework may be
useful when managing patients

with CHS, intervention should be
centered around cannabis cessa-
tion, according to the update.

“For long-term management,
counseling to achieve marijuana
cessation and tricyclic antidepres-
sants, such as amitriptyline, are
the mainstay of therapy,” Dr. Rubio
Tapia and colleagues wrote.

Advising patients to stop canna-
bis “cold turkey” is not recommend-
ed, they added, as this may bring on
withdrawal symptoms, and it tends
to be ineffective in this population,
which has a high recidivism rate.

“Co-management with a psychol-
ogist or psychiatrist may be helpful
for patients who have a lack of
response to standard therapies or
extensive psychiatric comorbidity,”
the panelists wrote. “Anxiety and
depression are very common asso-
ciated conditions.”

Dr. Rubio Tapia and colleagues
concluded with a call for more
research.

“Further understanding of
CHS pathophysiology and evi-
dence-based therapies are urgently
needed,” they wrote.

This update was commissioned
and approved by the AGA. The up-
date panelists disclosed relation-
ships with Evoke Pharma, RedHill
Biopharma, Takeda, and others. ■

�CLINICAL PRACTICE UPDATES

AGA De�nes Diagnostic, Treatment Approach to
Cannabinoid Hyperemesis Syndrome

Dr. Rubio Tapia

AGA Update Describes High-Quality Upper Endoscopy
BY WILL PASS

FROM CL INICAL  GASTROENTEROLOGY AND HEPATOLOGY

American Gastroenterological Association
(AGA) has published a clinical practice up-

date detailing best practices for performing a
high-quality upper endoscopy exam.

The update, authored by
Satish Nagula, MD, of Icahn
School of Medicine at Mount
Sinai, New York, NY, and col-
leagues, includes nine pieces
of best practice advice that
address procedure optimiza-
tion, evaluation of suspected
premalignancy, and postpro-
cedure follow-up evaluation.

ǲ�eƤning �hat constitutes 
a high-quality esophagogas-
troduodenoscopy (EGD) poses somewhat of a
challenge because the spectrum of indications
and the breadth of benign and (pre)malignant
disease pathology in the upper GI tract is very
broad,” the update panelists wrote in Clinical

Gastroenterology and Hepatology (2024 Feb 21.
doi: 10.1016/j.cgh.2023.10.034). “Standardizing
the �easures �eƤning a highǦ�uality upper en-
�oscopic exa�ination is one of the Ƥrst steps for 
assessing quality.”

Preprocedure Recommendations
�rǤ �agula an� colleagues first e�phasi�e� 
that EGD should be performed for an appro-
priate indication, citing a recent meta-analysis
(Gastroenterology. 2022 Apr. doi: 10.1053/j.
gastro.2021.12.270) that found 21.7% of upper
endoscopy procedures were performed for an
inappropriate indication. Of note, diagnostic
yields were 42% higher in procedures per-
formed for an appropriate indication.

After ensuring an appropriate indication, the
update also encourages clinicians to inform
patients of the various benefits, risks, an� al-
ternatives of the procedure prior to providing
consent.

Intraprocedure Recommendations
During the procedure, endoscopists should take

several steps to ensure optimal visualization of
tissues, according to the update.

	irst, a highǦ�efinition ȋ��Ȍ �hiteǦlight en�os-
copy system should be employed.

“Although HD imaging is a standard feature
of newer-generation endoscopes, legacy stan-
�ar�Ǧ�eƤnition scopes re�ain in use,ǳ �rǤ �agula 
and colleagues noted. “Moreover, to provide true
HD image resolution, each component of the sys-
tem (eg, the endoscope video chip, the processor,
the monitor, and transmission cables) must be
HD compatible.”

This HD-compatible system should be coupled
with image-enhancing technology to further im-
prove lesion detection. In Barrett’s esophagus,
the panelists noted, image enhancement can im-
prove lesion detection as much as 20%.

They predicted that AI-assisted software may
boost detection rates even higher: “Comput-
er-aided detection and computer-aided diag-
nosis systems for upper endoscopy are still in
the early phases of development but do show
similar promise for improving the detection and

Dr. Nagula

Continued on page 18
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�UPPER GI TRACT

Dupilumab for Eosinophilic Esophagitis:
How Is it Improving Treatment?

BY MARILYNN LARKIN

The US Food and Drug Admin-
istration approvals of dupi-
lumab (Dupixent, Regeneron/

SanofiȌ in ʹͲʹʹ for adults and chil-
dren with eosinophilic esophagitis
ȋ�o�Ȍ affir�e� the safety an� effi-
cacy of the �rug, �hich is the first 
pro�uct in�icate� specifically for 
treatment of this disease.

The expanded approval for its use
in ki�s age� ͳ year an� ol�er, �hich 
occurre� in late 
anuary, i�plies 
that clinicians can prescribe it for
�ust about any patient �ith the i�-
mune disorder.

But is dupilumab right for
everyoneǫ

What the Trials Said
�upilu�ab, given by in�ection, is a 
recombinant human immunoglob-
ulinǦ
Ͷ �onoclonal antibo�y that 
inhibits interleukin Ͷ ȋ��ǦͶȌ an� ��Ǧ
13 signaling.

The first approval for �o�, on �ay 
ʹʹ, ʹͲʹʹ, for a�ults an� chil�ren 
age� ͳʹ years an� ol�er �eighing 
at least ͶͲ kg, �as base� on �ata 
fro� ͵ʹͳ participants in the first 
two parts of a three-part phase 3
trial involving patients with EoE de-
spite 8 weeks of high-dose proton
pu�p inhibitor ȋ���Ȍ therapy an� 
�ith substantial sy�pto� bur�enǤ

�t ʹͶ �eeks, histologic re�is-
sion occurre� in ͸ͲΨ of patients in 
�art � of the trial an� ͷͻΨ in �art 
� �ho receive� a �eekly ͵ͲͲǦ�g 
dose of dupilumab compared with
ͷΨ an� ͸Ψ taking placeboǤ ���i-
tionally, �art � an� � participants 

taking the �rug �eekly experi-
ence� a ͸ͻΨ an� ͸ͶΨ re�uction 
in �isease sy�pto�s, respectively, 
vs ͵ʹΨ an� ͶͳΨ for placeboǤ The 
drug also outperformed placebo
in reducing patients’ esophageal
eosinophilic counts and abnormal

endoscopic
fin�ingsǤ

The second
approval, on Jan-
uary ʹͷ, ʹͲʹͶ, 
for children aged
ͳ year an� ol�-
er weighing at
least 15 kg, was
based on data
from a two-part,
placebo-con-

trolle� trial involving ͳͲʹ chil�ren, 
ages ͳǦͳͳ years, �ith �o�Ǥ The stu�y 
involved a 16-week treatment peri-
od and a 36-week extended period
during which eligible children from
the dupilumab group continued to
receive their weight-based dose lev-
el and those who were on placebo
switched to active treatment. The
trial showed that a greater pro-
portion of children taking the drug
achieved histological remission.

Temper Expectations
Dupilumab is a “major advance
for �o� that has to fin� its place 
but should be looked at with op-
timism and what I call tempered
expectations,ǳ �hilip �at�, ��, 
AGAF, professor of medicine in the
gastroenterology �ivision at �eill 
�ornell �e�icine, �e� �ork �ity, 
said in an interview. “I’ve been
using it since The New England

Journal of Medicine paper was
publishe� about a year an� a half 
ago ȋʹͲʹʹ �ecǤ �oiǣ ͳͲǤͳͲͷ͸Ȁ��
-
�oaʹʹͲͷͻͺʹȌ, an� as a slo� a�opt-
er, I like it.”

Dr. Katz and his colleagues have
been prescribing �upilu�ab �ainly 
for patients who haven’t responded
to other �e�ications, �ainly ���s 
and steroids.

ǲ�e start people on it �ithout 
stopping anything else,ǳ �rǤ �at� 
sai�Ǥ ǲThen, as sy�pto�s evolve 
and people have a positive re-
sponse, we stop the other medica-
tions. For example, in one patient
�ho �i� very �ell on the �rug, �e 
stopped his steroids and now, we’re
weaning him off his PPI. It’s a pro-
cess. This is not a disease where
you can rush peopleǤǳ

The tempered approach is in part
because of payer issues, he note�Ǥ

ǲ�tǯs very �ifficult to get it rei�-
burse� in the �S if you havenǯt trie� 
so�ething else first,ǳ �rǤ �at� sai�Ǥ 
ǲ�n� because itǯs still relatively ne� 
in this fiel�, stan�ar� treat�ent is 
still use� fre�uentlyǤǳ

Although Dr. Katz has had “incred-
ible success” with dupilumab so far,
“nothing should be considered a
miracle drug,” he said. “A couple of
people have had injection reactions,
and one person couldn’t tolerate
the drug. So, while it seems to have
an excellent response rate, it’s not
ͳͲͲΨǤ �ike any ne� �rug, it �ill 
have to fin� its true success rateǤǳ

Taking a Step-Up Approach
�ike �rǤ �at�, �van �ellon, ��, ���, 
AGAF, director of the Center for

Esophageal Diseases and Swallow-
ing at the �niversity of �orth �aro-
lina at �hapel �ill, �orth �arolina, is 
enthusiastic about dupilumab.

ǲ�tǯs a boon to the fiel�, an� no�, 
some real-world data are coming
out an� looking very �uch like the 
clinical trial data, which are reas-
suring,” said Dr. Dellon, a coauthor
of the ��
� paperǤ

It’s been a “game changer,” partic-
ularly for people �ho �erenǯt �oing 
well with their current treatments,
he sai�Ǥ ǲ�n �y practice, �ǯve been 
seeing a lowish response rate for
���s, an� about ͵ͲΨǦͶͲΨ not re-
sponding to topical steroids, since
we don’t have a standard formula-
tion for that. The diet elimination
therapy is effective if people can �o 
it well and adhere to it. But there’s
a group of people who don’t re-
spon�, an� probably, a larger group 
�ho canǯt really �o that treat�ent 
long term. So, the drug has been
fantastic for those patients.”

Although the drug is approved
for patients age� ͳ year an� ol�er 
with no caveats, “it’s not the right
�e�icine for every patient,ǳ he sai�Ǥ 
“Patients in the clinical trials had
�o� for ͷ years, �any of the� �ere 
treat�ent refractory, an� �ust un�er 
half had dilations and strictures,”
he sai�Ǥ ǲThey represent a certain 
group of patients.”

Dr. Dellon is taking a “step-up
approachǳ to �o� treat�ent, first 
trying the stan�ar� interventions 
— PPIs, steroids, and an elimina-
tion �iet Ȅ that �any patients re-
spond to.

Dr. Katz

Continued on following page

characterization of upper GI tract neoplasia.”
�eyon� selection of best available technolo-

gies, the update encourages more fundamental
strategies to improve visualization, including
�ucosal cleansing an� insufflation, �ith suffi-
cient time spent inspecting the foregut mucosa
via anterogra�e an� retroflexe� vie�sǤ

�here appropriate, stan�ar�i�e� biopsy pro-
tocols should be followed to evaluate and man-
age foregut conditions.

Postprocedure Recommendations
After the procedure, endoscopists should offer
patients management recommendations based
on the en�oscopic fin�ings an�, if necessary, 
notify the� that �ore reco��en�ations �ay 
be forthco�ing base� on histopathology results, 
according to the update.

Si�ilarly, en�oscopists shoul� follo� estab-
lished surveillance intervals for future pro-
ce�ures, �ith �o�ifications �a�e as nee�e�, 
base� on histopathology fin�ingsǤ

Document, Document, Document
Throughout the up�ate, �rǤ �agula an� col-
leagues repeate�ly e�phasi�e the i�portance of 
documentation, from preprocedural discussions
with patients through planned surveillance
schedules.

�o�ever, the reco��en�ations are clear 
about “weighing the practical implications” of
ǲonerousǳ �ocu�entation, particularly photo�-
ocumentation requirements. For instance, the
authors note that “there are some scenarios
in which more rigorous photodocumentation
stan�ar�s �uring upper en�oscopy shoul� be 
considered, such as patients with risk factors for

neoplasia,ǳ but at the very least ǲphoto�ocu�en-
tation of any suspicious abnor�alities, i�eally 
�ith annotations, is strongly a�vise�Ǥǳ

Moving Toward Quality Standardization
for Upper Endoscopy
“These best practice advice statements are
intended to improve measurable clinical, pa-
tient-reported, and economic healthcare out-
comes and are not meant to put an additional
burden on endoscopists,” the panelists wrote.
ǲ��eally, future research �ill set threshol� in�i-
cators of adherence to these best practices that
opti�ally are associate� �ith these afore�en-
tioned objective outcomes.”

This update was commissioned and approved
by �
�Ǥ The up�ate panelists �isclose� relation-
ships �ith �ovi�ien ��, 	u�iƤl� �S�, �ahana 
Therapeutics, and others. ■

Continued from page 11
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For new patients who choose
medication therapy, he prescribes
PPIs and then topical steroids and
then steps up to dupilumab for
patients who aren’t responding or
who have a strong preference for
starting the drug early.

In addition to EoE, the drug is
approved for certain pa-
tients with atopic derma-
titis, asthma, and chronic
rhinosinusitis with nasal
polyposis. As such, Dr.
Dellon said that he will
try dupilumab early on
in patients with multiple
atopic conditions, such as
asthma, eczema, or nasal
disease.

“Even if their EoE is not
that severe, those patients can still
benefit fro� a �ore strea�line� 
systemic therapy,” he said.

Questions Still Remain
Both Dr. Katz and Dr. Dellon pointed
to dupilumab’s cost and the related
challenge of convincing insurance
companies to cover the drug as ma-
jor challenges to more widespread
use. The lack of long-term data also
poses a challenge.

Side effects, which often stand in
the way of the use of a new drug,
are not an issue, for the most part,
at least in the short term, according
to Dr. Dellon. The most common
side effects are discomfort, red-
ness at the injection site, and pain

related to the injection.
“Keeping the medication out of

the refrigerator to bring it up to
room temperature can help, as can
doing the injection in the lower
abdomen,” he said. “Otherwise, it’s
well tolerated, with no side effects
that are unique to EoE.”

Data from the third part of the
clinical trial, which fol-
lowed patients from
weeks 24-52 of treatment,
indicated that improve-
ments in histological,
symptomatic, endoscopic,
and molecular features
of EoE among patients
taking weekly dupilumab
continued or improved.

In my practice, “my
observations have been

that people are maintaining their
responses,” said Dr. Dellon.

However, one critical question is
whether the dose intensity or fre-
quency can be decreased over time
without reducing the response rate.

“Hopefully, we’ll start getting data
on that in the next year or two,” Dr.
Dellon said. “It’s hard to do that yet
because the drug has only been out
for a year or year and a half, and
people are just getting to that year
of the initial dosing.”

Another question is how to use
the drug in people who are differ-
ent from the clinical trial popula-
tion, such as those who have been
responding to other therapies but
want to switch, and people who are

newly diagnosed but who have se-
vere disease. Can the drug be used
earlier in these populations?

Dr. Dellon would like to see a
study that utilizes the new EoE
index of severity metric to focus
specifically on �upilu�ab use in pa-
tients with severe disease.

�arly fin�ings fro� his recent 
real-world study of 46 patients
with severe disease who would not
have �ualifie� for the clinical trials 
found histologic, endoscopic, and
symptom improvement in 91% of
patients �ith refractory an� fibro-
stenotic EoE after 6 months of dup-
ilumab treatment.

While women tend to be well
represented in the clinical trial, the
drug needs to be tested in a more
diverse population, Dr. Dellon not-
ed. Research is underway looking at
dupilumab effectiveness in people
with different race/ethnicities.

EoE is more common among
White people but that may be the
result of a “detection issue,” he said.
“When clinicians see a Black or His-
panic patient with dysphagia, for
example, they may not be thinking
of EoE. And there are also some data
suggesting that EoE presents slightly
differently in non-White popula-
tions, which again could decrease
the suspicion for it. This is an area
we need to learn more about.”

An ‘Exciting’ Drug
“We’ve got an exciting drug that is
going to help a lot of people with a

complex disease,” Dr. Katz said. “But
we should not forget that there are
other interventions that have been
successful, and quite frankly, they
don’t need to be abandoned.”

“Learn about the drug if you’ve
never used it,” he advised. “Read
the studies so you understand who
the patients were as a baseline for
where you’re going to use it. Be pre-
pared to do the appropriate paper-
work requirements to get approvals
from insurers. And look for more
literature because it’s coming.”

Dr. Katz is a consultant to Phath-
om Pharma, Sebela Pharma, Med-
pace (not active), and Medtronic.

Dr. Dellon received research fund-
ing from Adare/Ellodi, Allakos, Are-
naȀ�fi�er, �stra�eneca, �upraxia, 
Ferring, GSK, Meritage, Miraca, Nu-
tricia, Celgene/Receptos/BMS, Re-
generon, Revolo, and Shire/Takeda.
He served as a consultant to Abbott,
AbbVie, Adare/Ellodi, Aimmune,
Akesobio, Alfasigma, ALK, Allakos,
��gen, ��ilion, �renaȀ�fi�er, �slan, 
�stra�eneca, �vir, �iorasi, �alypso, 
Celgene/Receptos/BMS, Celldex,
Eli Lilly, EsoCap, Eupraxia, Dr. Falk
Pharma, Ferring, GSK, Gossamer
Bio, Holoclara, Invea, Knightpoint,
Landos, LucidDx, Morphic, Nexstone
Immunology/Uniquity, Nutricia,
Parexel/Calyx, Phathom, Regeneron,
Revolo, Robarts/Alimentiv, Salix,
Sanofi, ShireȀTake�a, Target ���, 
and Upstream Bio. He also received
educational grants from Allakos,
Aqilion, Holoclara, and Invea. ■

Introducing Your 2024 AGA
Recognition Prize Recipients

We are proud to announce the
2024 recipients of our annual
recognition prizes, given in

honor of outstanding contributions and
achievements in gastroenterology and
hepatology.

Congratulations to Bishr Omary, MD,
PhD, for receiving AGA’s highest honor,
the Julius Friedenwald Medal. Presented
annually since 1941, this award recog-
nizes a physician for lifelong contribu-
tions to the fiel� of gastroenterologyǤ
2024 recognition prize recipients:

• Julius Friedenwald Medal: Bishr
Omary, MD, PhD

• William Beaumont Prize: Hashem B.
El-Serag, MD, MPH

• Distinguished Achievement Award in

Basic Science: Jerrold R. Turner, MD,
PhD, AGAF

• Distinguished Service Award in
Diversity, Equity, and Inclusion: Sophie
Balzora, MD

• Distinguished Clinician Award in
Private Practice: Scott Ketover, MD,
AGAF, FASGE

• Distinguished Clinician Award in
Academic Practice: Shiv Kumar Sarin,
MD

• Distinguished Educator Award: David
Katzka, MD, AGAF

• Distinguished Mentor Award: John
�an�olfino, ��

• Young Investigator Award in Clinical
Science: Mingyang Song, ScD

• Young Investigator Award in Basic
Science: Kathryn Hamilton, PhD A
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Check Out Our
New Crohn’s
Disease
Clinician Toolkit

Have you ever wished you
could access all of our Crohn’s

disease resources in one place?
We’ve compiled our Crohn’s dis-
ease clinical guidance, continuing
education resources, patient edu-
cation, and FAQs into one conve-
nient toolkit.

Toolkit includes clinical guidance
on:
• Role of biomarkers for the man-

agement of Crohn’s disease
• Medical management of moderate

to severe lu�inal an� perianal fis-
tulizing Crohn’s disease

• Diet and nutritional therapies in
patients with IBD
Check it out at www.gastro.org/

toolkit. ■

Investing in the Future of GI

Talented young investigators
are walking away from gas-
troenterology and hepatol-

ogy research frustrated by a lack
of support. For the last decades,
Congress has slashed research
funding and even greater cuts are
on the horizon. Investigators in
the early stages of their careers

are particularly hard hit. Without
help from other funding sources,
young investigators struggle to
continue their research, build their
research portfolio, and obtain fed-
eral funding.

Decades of research have revolu-
tionized the care of many digestive
disease patients. These patients, as

well as everyone in the gastroenter-
ology an� hepatology fiel�s Ȅ clini-
cians an� researchers alike Ȅ have 
benefite� fro� the �iscoveries of 
dedicated investigators, past and
present.

Right now, creative young re-
searchers are poised to make
groundbreaking discoveries that

will shape the future of gastroenter-
ology and hepatology. Unfortunate-
ly, declining government funding
for biomedical research puts this
potential in jeopardy. We’re at risk
of losing an entire generation of
researchers.

To fill this gap, the �
� �esearch 
Foundation invites you to support
its mission by making a donation.
	un�s raise� through the �
� �e-
search Foundation will support
the pipeline of new investigators’
research careers, allowing them
to make discoveries that could ul-
timately improve patient care and
even cure diseases.

ǲ� �onate� to the �
� �esearch 
Foundation to ensure the vitality
of our specialty, and to fund the
research of future generations
of gastroenterologists. Funding
fro� organi�ations like the �
� 
Research Foundation is crucial for
young scientists and gastroenter-
ologists to launch their careers,”
states �ichael �a�illeri, ��, �
�	, 
�
� �esearch 	oun�ation �hairǤ

By joining others in supporting
the �
� �esearch 	oun�ation, you 
will ensure that young researchers
have opportunities to continue
their life-saving work. Learn more
or make a contribution at www.
foundation.gastro.org. ■

COM19-024

Start your search today at
GICareerSearch.com.

Finding the right
job or candidate is
at your fingertips

 Your career hub across all
disciplines and specialties in GI.

Job Alerts

Gastroenterology Physician
San Francisco, California

Full Time

Nurse Practitioner
Washington, D.C.

Part Time

Pediatric Gastroenterologist
Billings, Montana

Full Time New Grad
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EDU22-026

Reimagining the way you learn

Your education needs
are evolving. So is DDSEP.

Learn more at ddsep.gastro.org.

Learn what you want and how you want with a fully
customizable digital platform.
Emulate your chosen ABI0 certification e[perience
with multiple e[am and study formats.  
Test your knowledge with 900 questions.
Gauge performance, track progress and identify
areas for improvement.

NEW
!

The way you learn, keep up to date in practice,
and prepare for or maintain certification is 
evolving. DDSEP Plus is evolving with you.

Earn 225 AMA PRA Category 1 Credits™
and Maintenance of Certification points.  

EDU23-033

and assistant professor of medicine
at Stanford (California) University.

Their marriage has brought a
unique perspective, according to
Dr. Elango. “There isn’t a single day
that goes by when she talks to me
about the inefficiencies in health-
care, and then I say, ‘this can be
easily solved with a software solu-
tion,ǯԜǳ he sai�Ǥ 

When they decided to try a start-
up, the two initiated conversations
with healthcare providers to identi-
fy a key unmet need. “The common

recurring theme was that medical
billing was a problem, because of
ȏinsufficientȐ institutional kno�l-
edge, staff shortage, and inconsis-
tencies �ith the payers,ǳ sai� �rǤ 
Elango. During their presentation,
the two noted that about 80% of
claims include at least one coding
error, and this leads to an estimated
$125 billion in annual losses.

Generative AI presented a solu-
tion. “Automating the medical
billing co�e ȏ�eter�inationȐ fro� 
a clinical record became 10 times
easier than what it was before. So
I thought, I can build a product
that actually brings in augmented
analytics and generative AI and do
something that is tremendously
useful to physicians,ǳ he sai�Ǥ

The future goal is to make life
easier for healthcare providers,
according to Dr. Dhanasekaran. “As
physicians, we went into medicine
to talk with patients, but a lot of us
are just typing away when patients
are sitting in the room, because
there are all of these requirements
for documentation to get the billing
so that we can get paid at the end of
the �ay,ǳ she sai�Ǥ 

Arithmedics aims to initially tar-
get small-group medical practices
that are tech savvy. They will an-
alyze a year’s worth of claims for
errors and resubmit claims for the
past 3 months and split any addi-
tional revenue that ensues. They
plan to expand to revenue cycle
management companies and hospi-
tal systems. On the technology side,

they will expand to data intelli-
gence and integrate with electronic
health records, and ultimately plan
to charge 1%-2% of revenue.

The other Shark Tank finalists 
were:
• Aspero Medical: Balloon overtube

that maximizes frictional proper-
ties to improve mucosal wall trac-
tion and anchoring consistency.
(Voted ‘fan favorite’ by AGA Tech
Summit attendees)

• Aurora Medical Technologies: Min-
imally invasive, guided, tissue-an-
choring suturing system for
complex endoscopic procedures.

• Ergami Endoscopy: Flexible over-
tube capable of automatic inser-
tion an� fixation in the colon, 
which could potentially eliminate
sedation and prevent endoscopic
injuries to the physician.

• Lazurite: Wireless surgical camera
that eliminates the need for light
or video cables, avoiding the as-
sociate� fire, trip, an� conta�ina-
tion hazards.
The judges were swayed by Arith-

medics’ practical solution to a wide-
spread problem. “There is for sure
a need in terms of inaccurate billing
and billing codes that are wrong.
There’s lost revenue for physicians
around that. So I think we were real-
ly focused from a judging standpoint
on the fact that their solution was
filling truly an un�et nee�,ǳ sai� 
judge Andrea Vossler, a managing
director of Varia Ventures, which has

partnered with AGA to launch and
manage the GI Opportunity Fund, an
AGA-member venture fund.

“We were really focused on how
to assist physicians in terms of sup-
porting their practices, and really
changing what you’re doing. I think
AI has the ability to do that, so we
like� that about the co�pany,ǳ she 
added.

The company is an example of
how AI is poised to alter healthcare,
according to Ms. Vossler. “I think it’s
massive. I think we’re at the very
beginning of its impact on health-
care,ǳ she sai�Ǥ

Another judge had a similar
view. “They won because there is a
screa�ing nee� to fix billingǤ So, itǯs 
well known that lots of money is in-
deed lost in billing practices, which
are stressful for office personnel an� 
stressful for physicians. They can
fulfill a longǦstan�ing nee�, an� �e 
thought that that was the success
story,ǳ sai� �hristopher 
ostout, ��, 
emeritus professor of medicine at
Mayo Clinic in Rochester, Minnesota.

Dr. Gostout offered advice for gas-
troenterologists and other physicians
interested in starting tech companies.
It’s imperative to be a realist, he said.
“Is there a real market for it, or [is
it �ustȐ a niche �arketǫ �oes your 
device have legs — can it expand
an� can evolve into other ȏspinǦoffȐ 
pro�uctsǫ These are things you nee� 
to think about because one-offs or
single-trick ponies are pretty hard to
�ove along no�,ǳ sai� �rǤ 
ostoutǤ

He recommended that entre-
preneurs apply for Small Business
Innovation Research (SBIR) grants.

“I think it’s a great opportunity to
bring in money and get the ball
rollingǤǳ

Finally, he advised entrepreneurs
to be thoughtful about their advisory
groups. Founders may be tempted to
fin� the highest profile na�es they 
can to give the business gravitas, but
those big names may not have the
best knowledge base to understand

the problems that the technology is
meant to address. “I’ve seen busi-
nesses fail because they went for
marquee names that really were
not helpful, and they didn’t do their
due diligence in seeking out really
useful value. You don’t need a lot of
advisers, just a couple of really good
ones,ǳ sai� �rǤ 
ostoutǤ 

The summit was sponsored by
the AGA Center for GI Innovation
and Technology.

Dr. Gostout has founded and advis-
es AdaptivEndo and Lean Medical. He
is a consultant to �oston ScientificǤ 
�rǤ �hanasekaran has no financial 
disclosures. Ms. Vossler is an employ-
ee of Varia Ventures, which is an in-
vestment partner to AGA. Dr. Elango
is an employee of Arithmedics. ■

�AGA TECH SUMMIT

AI Poised to Alter Healthcare
Shark Tank from page 1

Dr. Elango

‘It’s well known that lots
of money is indeed lost in
billing practices, which are
stressful for of�ce personnel
and stressful for physicians.
They can ful�ll a long-standing
need, and we thought that
that was the success story.’

Dr. Dhanasekaran
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FND24-003

AGA Pilot Research Awards
Applications due Sept. 12
Six awards provide $40,000 to investigators
researching new directions in GI and
hepatology-related areas including awards
specific to IBD.

AGA Fellowship-to-Faculty Transition
Awards
Applications due Sept. 12
One award will provide $130,000 over two years
to a clinical or postdoctoral fellow preparing to
transition to an academic research career as an
independent investigator.

AGA Research Scholar Awards
Applications due Dec. 4
Six career development awards provide
$300,000 over three years to early career
investigators, including an award for pancreatic
cancer research.

AGA Summer and Academic Year
Undergraduate Research Fellowships
Applications due Jan. 30, 2025
12 awards support undergraduate students
from groups traditionally underrepresented
in biomedical research to perform mentored
research.

Fund your future with AGA

Learn more and apply at gastro.org/research-funding.

Funding for these awards is provided by donors to AGA Giving Day and the AGA Research Foundation Endowment 
Fund; the Aman Armaan Family; the Bern Schwartz Family Fund; the Dr. Harvey Young Education & Development 
Foundation; and Pfizer, Inc.

Q: Why did you choose GI?
Dr. Ketover: I was a medical student
working on my pediatrics rotation
at Children’s Minnesota (Minneap-
olis Pediatrics Hospital). A 17-year-
old young man who had Crohn’s

disease really turned this into my
lifelong passion. The patient con-
fi�e� in �e that �hen he �as ͳͳ, 
he had an ileostomy. He wore an
ileostomy bag for 6 years and kept
it hidden from all his friends. He
�as petrifie� of their kno�ingǤ �n� 

he told me at the age of 17 that if
he knew how hard it was going to
be to keep that secret, he �oul�ǯve 
preferre� to have �ie� rather than 
have the ileosto�yǤ That got �e 
thinking a lot about Crohn’s dis-
ease, an� certainly ho� it affects 
patientsǤ �t beca�e a very �otivat-
ing thing for �e to be involve� in 
something that could potentially
prevent this situation for othersǤ 

To�ay, �e have �uch better treat-
ment for Crohn’s than we did 30
years ago. So that’s all a good thing.

Q: Wellness and therapeutic
diets are a speci�c
interest of yours. Can
you talk about this?
Dr. Ketover: We talk about things
like �heetos, T�inkies Ȅ those are 
not real foods. I do direct patients
to ‘think’ when they go to the gro-
cery store. All the good stuff is in
the perimeter of the store. When
you �alk �o�n the aisles, itǯs all the 
processed food with added chem-
icalsǤ �tǯs har� to point at specific 
things though and say: this is bad
for you, but �e �o kno� that �e 
should eat real food as often as we
can. And I think that will contrib-
ute to our knowledge and learning
about the intestinal microbiome.
�gain, �eǯre really at the beginning 
of our infancy of this, even though 
there’s lots of probiotics and things
out there that claim to make you
healthier. We don’t really know yet.
And it’s going to take more time.

Q: What role does diet
play in improving the
intestinal microbiome?
Dr. Ketover: When you look at peo-
ple �ho are healthy an� �ho have 
low incidence of chronic diseases
or infla��atory con�itions, obe-
sity, cancer, �eǯre starting to stu�y 
their microbiome to see how it
�iffers fro� people �ho have those 
illnesses and conditions and try
to understand what the different
constituents are of the microbi-
ome. And then the big question is:
�kay, so once �e kno� that, ho� 
do we take ‘the unhealthy microbi-
ome’ and change it to the ‘healthy
microbiome’?

The only method we currently
have is fecal transplant for Clos-
tridioides difficile. And that’s just
not a feasible way to change the

Dr. Scott Ketover
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Diet and the Microbiome
Wellness from page 1

Trainees, medical residents and students, don’t navigate

your career journey alone. Elevate your AGA Gastro Squad

connections and advance your career with:

•  Unparalleled educational resources.

•  Targeted networking opportunities.

•  Leadership guidance and career
development training.

Renew today to prepare for the next phase
of your training: gastro.org/Renew24.
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microbiome for most people.
Some studies are going on with

this. There’s been laboratory stud-
ies done with lab animals that show
that fecal transplant can reverse
obesity.

Q: Describe your biggest
practice-related challenge
and what you are
doing to address it.
Dr. Ketover: The biggest challenge
these days for medical practices
is the relationship with the payer
world and prior authorization.
Where we’ve seen the greatest im-
pact of prior authorization, unfortu-
nately, is in the Medicare Advantage
programs. Payers receive money
from the federal government on
plans that they can better manage
the patient on, rather than Medi-
care. That results in a tremendous
amount of prior authorization.

I get particularly incensed when
I see that a lot of payers are prac-
ticing medicine without a license
and they’re not relying on the
professionals who are actually in
the exam room with patients and
doing the history and physical ex-
amination to determine what is an
appropriate course of diagnosis or
therapy for a patient.

It comes around every January.
We have patients who are stable on
meds, then their insurance gets re-
newed and the pharmacy formulary

changes. Patients stable on vari-
ous therapies are either kicked off
them, or we have to go through the
prior authorization process again
for the same patient for the ump-
teenth time to keep them on a sta-
ble therapy.

How do I address that? It’s in
conversations with payers and pol-
icy makers. There’s a lot going on
in Washington, talking about prior
authorization. I’m not sure that
non-practitioners fully feel the pain
that it delivers to patients.

Q: What teacher or
mentor had the greatest
impact on you?
Dr. Ketover: Phillip M. Kibort, MD,
the pediatric physician I worked
with as a medical student who re-
ally turned me on to GI medicine.
We worked together on several
patients and I was able to develop
an appreciation for the breadth and
depth of GI-related abnormalities
and diseases and therapies. And I
really got excited by the spectrum
of opportunity that I would have as
a physician to help treat patients
with GI illness.

Q: What would you
do differently if you
had a chance?
Dr. Ketover: I’d travel more both
for work and for pleasure. I
really enjoy my relationships
that I’ve created with lots of

other gastroenterologists as well
as non-physicians around policy
issues. I’m involved in a couple of
national organizations that talk to
politicians on Capitol Hill and at
state houses about patient advoca-
cy. I would have done more of that

earlier in my career if I could have.

Q: What do you like to
do in your free time?
Dr. Ketover: I like to run, bike, walk. I
like being outside as much as possi-
ble and enjoy being active. ■

LIGHTNING ROUND
Texting or talking?
Texting, very efficient

Favorite city in U.S. besides the
one you live in?
Waikiki, Honolulu

Favorite breakfast?
Pancakes

Place you most want to travel to?
Australia and New Zealand

Favorite junk food?
Pretzels and ice cream

Favorite season?
Summer

How many cups of coffee do you
drink per day?
2-3

If you weren’t a gastroenterolo-
gist, what would you be?
Public policy writer

Who inspires you?
My wife

Best Halloween costume you ever
wore?
Cowboy

Favorite type of music?
Classic rock

Favorite movie genre?
Science fiction, space exploration

Cat person or dog person?
Dog

Favorite sport?
Football — to watch

What song do you have to sing
along with when you hear it?
Bohemian Rhapsody

Introvert or extrovert?
Introvert

Optimist or pessimist?
Optimist

Continued from previous page

GLP-1 RAs Linked With Reduced CRC Risk in Patients With T2D
BY CAROLYN CRIST

Glucagon-like peptide 1 receptor agonists
(GLP-1 RAs) are associated with a reduced

risk for colorectal cancer (CRC) in patients with
type 2 diabetes, with and without overweight or
obesity, according to a new analysis.

In particular, GLP-1 RAs were associated with
decreased risk compared with other antidiabetic
treatments, including insulin, metformin, sodi-
um-glucose cotransporter 2 (SGLT2) inhibitors,
sulfonylureas, and thiazolidinediones.

More profound effects were seen in patients
with overweight or obesity, “suggesting a po-
tential protective effect against CRC partially
mediated by weight loss and other mechanisms
related to weight loss,” Lindsey Wang, an un-
dergraduate student at Case Western Reserve
University, Cleveland, Ohio, and colleagues
wrote in JAMA Oncology.

Diabetes, overweight, and obesity are known
risk factors for CRC and make prognosis worse.
Ms. Wang and colleagues hypothesized that GLP-
1 RAs might reduce CRC risk compared with
other antidiabetics, including metformin and
insulin, which have also been shown to reduce
CRC risk.

Using a national database of more than 101
million electronic health records, investigators
conducted a population-based study of more than
1.2 million patients who had medical encounters
for type 2 diabetes and were subsequently pre-
scribed antidiabetic medications between 2005
and 2019. The patients had no prior antidiabetic
medication use nor CRC diagnosis.

The researchers analyzed the effects of GLP-1
RAs on CRC incidence compared with the oth-
er prescribed antidiabetic drugs, matching for
demographics, adverse socioeconomic determi-
nants of health, preexisting medical conditions,
family and personal history of cancers and co-
lonic polyps, lifestyle factors, and procedures
such as colonoscopy.

During a 15-year follow-up, GLP-1 RAs were
associated with decreased risk for CRC com-
pared with insulin (hazard ratio [HR], 0.56),
metformin (HR, 0.75), SGLT2 inhibitors (HR,
0.77), sulfonylureas (HR, 0.82), and thiazolidine-
diones (HR, 0.82) in the overall study popula-
tion. GLP-1 RAs also were associated with lower
but not statistically significant risk than al-
pha-glucosidase inhibitors (HR, 0.59) and dipep-
tidyl-peptidase-4 (DPP-4) inhibitors (HR, 0.93).

In patients with overweight or obesity, GLP-1

RAs were associated with a lower risk for CRC
than most of the other antidiabetics, including
insulin (HR, 0.5), metformin (HR, 0.58), SGLT2
inhibitors (HR, 0.68), sulfonylureas (HR, 0.63),
thiazolidinediones (HR, 0.73), and DPP-4 inhibi-
tors (HR, 0.77).

Study limitations include potential unmea-
sured or uncontrolled confounders, self-selec-
tion, reverse causality, and other biases involved
in observational studies.

Further research is warranted to investigate
the effects in patients with prior antidiabetic
treatments, underlying mechanisms, potential
variation in effects among different GLP-1 RAs,
and the potential of GLP-1 RAs to reduce the
risks for other obesity-associated cancers, the
researchers wrote.

The study was supported by the National Can-
cer Institute Case Comprehensive Cancer Center,
American Cancer Society, Landon Founda-
tion-American Association for Cancer Research,
National Institutes of Health Director’s New
Innovator Award Program, National Institute on
Aging, and National Institute on Alcohol Abuse
and Alcoholism. Several authors reported grants
from the National Institutes of Health during the
conduct of the study. ■
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