Supplementary Appendix

This appendix has been provided by the author to give readers additional information about his work.

Supplement to: DuPont HL. Acute infectious diarrhea in immunocompetent adults. N Engl ] Med 2014;370:1532-40.
DOI: 10.1056/NEJMra1301069



Table of Contents

LI 0] 1= SO
Infectivity of Enteric Pathogens Based onlnfectious
Inoculum in Hedthy Adult Voluntees and Potential for
Person-to-Person Spread

Summary of Key Controversiesin Enteric Infections

TablE S3 e
Priority Areas for Future Researd in Enteric Infections



Table S1. Infectivity of Enteric Pathogens Based onlnfectious Inoculum in Hedthy Adult
Volunteess and Potential for Person-to-Person Spread

Enteric Pathogen

Infectious Dose for Humans

Evidence of Infectivity

Communicability —
Frequency of

Sewmndary Spread

Low Inoculum Organisms <100to 500 vable organisms

Shigella sonnei, S. flexneri,
S dystenteriae 1 (Shiga

badll us)

Based on vdunteerchall enge studies

Very Common

Shigatoxin-producing E.

coli including E. coli

Epidemiologic and animal model studies

suggestthe doseis low

Common

O157:H7 strains

Noroviruses Based on vdunteerchall enge studies Very Common
Rotaviruses Based on vdunteerchall enge studies Common
Giardia Based on vdunteerchall enge studies Common
Cryptosporidium Based on vdunteerchall enge studies Common

Moderae Dose 1,000to 100,000Viable Microorganisms

Salmonella Enterica(nort

typhad strains)

Unknown (foodbane outbre&k studies
suggestdose is highly variable and relates
to strain; most outbreeks areasociated
with doses of > 1,000 vable baderia,

some are< 1,000

Not uncommon

Campylobacter jejuni

8002 x 10 viable baderia

Rare




High Inoculum Organisms >10° Viable Microorganisms

Enteroinvasive E. coli Based on vdunteerchall enge studies Rare
(EAEC)
Enterotoxigenic E. coli Based on vdunteerchall enge studies Rare
(ETEC)
Enteropathogenic E. coli Based on vdunteerchall enge studies Rare
(EPEC)
Vibrio cholerae Based on vdunteerchall enge studies Rare




Table S2. Summaly of Key Controversies in Enteric Infections

Controversy

Badground

Diagnosis

Inflammeatory markersin stod to
help dagnase colonic

enteropathogens

Inflammatory pathogens involving the colon produce
inflammatory products that can be deteded in stod
including leukocytes (WBC9), IL-8, ladoferrin o
cdprotedin. When present a pathogen is more likely
identifiable and the finding may have prognastic
significanceand help identify cariage of an arganism with
disease due to another cause Their ladk of sensitivity and
insufficient study make their value in the workup d aaute

diartheauncetain

Diagnasis of Clostridium difficile

asciated darhea(CDAD)

Avail able testslad sensitivity or spedficity or they take too
longto return; very sensitive asssy may fail to dscriminate
between asymptomatic infection and CDAD; the avail able
testsdo nd allow detedion d more virulent strains of C.

difficile

Chemothergyy and Prevention d Enteric Infection

Antimotility drugsin the

symptomatic treament of aaute

The agents decreae number of stools withou necessarily

reducing fecd volumes, may result in worsening invasive




diarihea

baderia diartea(with thisrisk reduced by poviding
concomitant effedive antibiotics); they may patentiate
hemolytic uremic syndrome in STEC infedion; their major
valueis in intemational travelerswho areonatight
schedule with fixed transportation times; value outside this
setting for aaute diarrheais uncettain athoughthey aresafe

if antimicrobial thergy is given concomitantly

Antibiotics for patients with
diarrheadue to nontyphad

strains of Salmondla

Antibiotics may prolong Salmonella fecd shedding * and
fail to predictably shorten the ill ness however, these strains

may produce baderemic disease requiring antimicrobial

thergpy

Antibiotics for patients with Shiga
toxin-producing Escherichia coli

diarmea

Some antibiotics induce Shiga toxin-encoding prage and

may predpitate HUS

Antibiotic treament of travelers

diarrhea

The ill nessis self-limiti ng and many cases aremild; it is
unclearwhen to start antibiotics, with passage of the first
unformed stod or with full blown disease; thereis a
concem that widespreal use of antibiotics, particulady with
those with value outside the gut, will leal to clinicd

resistince

Prophyladic antibioticsto prevent

travelers' diarhea

The ill nessis self-limiti ng and many cases aremild; thereis
concem that travelers given preventive drugs may nat

exerdse caution abou food seledion duing high-risk travel




because of false sense of safety; andthe efficag/ of
chemoprophylaxis is nat highin seasons or places with low

diarthearate




Table S3. Priority Areas for Future Researd in Enteric Infections

Researd Question

Comments

Diagnosis

Diagnastics for viral

gastroenteritis pathogens

Norovirus diagnastics areneeded for routine laboratories
including assays for norviruses and viruses of paential
interestinclude astrovirus, enteric adenowvirus, sapovirus,
bocavirus, pdyomavirus, paretovirus, torovirus, and Aichi
virus. In ore study whole genome sequencing methods for
detedion o naorovirus outbresks was employed ® which is nat

routinely used in oubre&k investigation.

Diagnastics to definethe
etiology d currently non
diagnasable cases of aaute and

persisent diarhea

New methods areneeded to look for established and rew
pathogens in petients with darrheaincluding with o withou
enrichment: moleaular detedion and typing methods
including ceep 165 rRNA massmetagenomic sequencing for
novel microbial sequences; DNA microarray techndogy with
various amplificaion strategies; conventional and red-time
reverse transcription-PCR luminex XMAP techndogy and
flow cytometry methods; probe-independent RNA sequencing
approaches identifying pathogen transcriptomics and

applications of immunceledron microscopy

Diagnastic biomarkersin

uncderstanding pathogenic

Cytokine profiles working with fecd samples and seraand

guantitation d ladoferrin or cdprotedin to develop indicators




mechanismsto help with
diagnasisand to identify

thergpeutic targets

of diagnesisand prognasis®

Predisposing Host Fadors

Host geneticsin enteric

infection

Defining host genetic factorsin enteric infection may help ou
understanding o susceptibility and provide oppatunities for

thergoy and dsease prevention

Proton pump inhibitor thergy

in the pathogenesis of diarthea

Whether aad-reducing drugs importantly predispose to
enteric infection ® and hav hedth benefits of the drugs can be

separded from disease paentiation effeds shoud be studied

Post-infectious compli cations of

enteric disease

Hostfactors and pthogenesis neals to be studied to define
the popuation at risk and to develop thergpeutic and
prevention strategies with an emphasis onfunctional bowel

disorders which areso common

Microbial Studies of Pathogenesis

Diarhegyenic E. coli withinter-
pathogen enhancement of

virulence

More researd is needed onthe biology d various E. coli
enteric pathogens; the serious oubres of dysentery and HUS
dueto E. coli 0104:H4 in Gemany and Francein 2011 de to
an enteroaggregative E. coli strain that had acquired Shiga
toxin 2-prodwing phage serves as awamingthat we are
likely to seesuper{pathogens containing multiple

diartheagenic E. cali virulencefactors with additive or




synergistic virulence®

Noroviruses and aher viruses
and C. difficile as causes of
morbidity and mortality in
immunocompromised solid
organ and hematopaetic stem

cdl transplant patients

Diarrheais commonin this setting with enteric infection and
GVHD bath being pessble; naroviruses have been shown to
cause persisent shedding and darrheain these patients

complicatingtheir thergpy and oucome ’

Non-typhad salmonella

baderamia

Studies of antibaderial resistanceand virulencefactors of
salmonell a strains and hastresistancefactors shoud be
cariied ou to explain the excessbhloodstream infections seen

in sub-Saharan Africaandin many people worldwide ®

Changing virulence of C.

difficile

Strain and clade variation o strains and hast biomarkers need
to be studied to uncerstand why the organismsis associated

with increasing frequency and severity of infection ®

Thergpeutic Consideraions

Optimal treament of CDAD

and CDAD reaurrence

Current thergpy with high rates of reoccurrence probably need
longer term thergpy initialy andin patients with multi ple
reoccurrences methods neal to be studied to re-popuate the

colonwith hameostatic baderial florato resistinfection

Non-antimicrobia drugs
targeting dsease

pathophysiology

Studies of mechanismsof aaute diartheaareneeded to look
for optimal physiologicdly-direded thergpeutic agents
including antisecreory, antimotility and anti-inflammatory

drugs; the gut chloride channel blocking antisecreory drug,




crofelemer, has been shown to improve diartheain travelers
and darrheain HIV infection and the antisecreory
enkephalinase inhibitor, racecdatril is being developed for

treament of secreaory diarmea

Thergyy of STEC and HUS

Azithromycin and rifaximin appearna to induce Shiga toxin-
encoding phage and may have some value in dsease
treament. Clinicd trias in patients with STEC-as2ciated
HUS areneeded to confirm value of plasma exchange, and
thergpy with anti-complement humanized monaoclonal

antibody, eauli zumab *°

Intestinal Microbiota

Intestinal microbiomein hedth

and dsease

The study d intestinal floraand human dsease neads much
greaer study focusing on human dsease from diareato
chronic intestinal disordersto Gl cancels; avail able probiotics
have limited value onimproving hedth and researd in this
areais nealed; improved evidence-based seledion o
anaephic gram-pasitive and anaeobic gram-negative badera
that promote intestinal hedth and haneostasisis needed;
current probiotics do nd have important value in promoting

intestina hedth

Chemoprophylaxis and Immunogophylaxis

Prevention d CDAD and

Vacdne candidates direded toward the organism or toxins A
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CDAD reaurrences

and B arein development stages; this is a priority for
controlli ng the infection that is showing increasing
importance, anti-toxin A and B monaclonal antibodes arein

trials aimed at prevention d CDAD reaurrences

Vacdnes for seleded forms of

infectious diarrhea

Priority enteric pathogens for vacdne development: rotavirus
(for developing courtries), narovirus (genogoupl andll,

espedally Gll.4), chaerg ETEC, shigellaand campylobader

Medhanismsof efficag of fecd
microbia transplantation (FMT)
and the development of refined
approaches to improve

microflora

FMT has had successin the treament of reaurrent CDAD and
aneadatal thergoy of IBD and IBS appearpromising; the
comporents of succesful FMT and routes of administration
neel to be studied focusing on ladernaand aher constituents
in stod such as organic adds and intestinal alkaline

phosphatase

ETEC = enterotoxigenic E. coli; CDAD = Clostridium difficil e-associated darheg HUS =

hemolytic uremic syndrome; IBD = inflammatory bowel disease; IBS = irritable bowel

syndrome; STEC = Shigatoxin prodwcing E. coli
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