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Gastroenteritis / overview

* Gastroenteritis is inflammation
of the gastrointestinal tract—
the stomach and small
intestine.

e Can be caused by viruses,
bacteria, fungi and parasites.

* Mostly infectious, rather than
non-infectious (caused by
drugs, certain foods, etc..).

e Gastroenteritis is characterized
by vomiting and diarrhea.
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Viral gastroenteritis / history
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A 27-nm particle was observed by immune electron microscopy in an infectious
stool filtrate derived from an outbreak in Norwalk, Ohio, of acute infectious
nonbacterial gastroenteritis. Both experimentally and naturally infected individuals
developed serological evidence of infection; this along with other evidence suggested
that the particle was the etiological agent of Norwalk gastroenteritis.

Caliciviruses

FG. 3. Auaggregase observed after incubation of the stool filtrate with a | :5 difution of prechallenge antiserum
of volumver A. The guantity of amtibody on these glistening particles was scored as 14-. X231 500



Viral gastroenteritis / etiology
TABLE 98-1

VIRAL CAUSES OF GASTROENTERITIS AMONG HUMANS

PRIMARY AGE CLINICAL
VIRUS FAMILY GENOME GROUP AT RISK SEVERITY DETECTION ASSAYS
Group A- Reoviridae Double-strand se gmented. Children <5 years 1F =R EM. HIA (commercial). PAGE
RT-PCR
- Caliciviridae Positive-sense single -strand. Allages + + EM. RT-PCR
Sapovirus Caliciviridae Positive-sense single -strand. Children <5 years + EM. RT-PCR
Astrovirus Astroviridae Positive-sense single -strand. Children <5 years + EM. EHIA. RT-PCR
Adenovirus (mainly  Adenoviridae Double-strand DNA Children <5 years +/+ + EM. HA (commercial). PCR
types 40 and 41)

Abbreviations: FA enzyme immunoassay: EM. electron microscopy: PAGE polyacrylamide gel electrophoresis: PCR polymerase chain reaction: RI-PCR reverse-transcription
PCR
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Viral gastroenteritis / Epidemiology

* Acute infectious gastroenteritisis a common illness
that affects persons of all ages worldwide.

* |tis aleading cause of mortality among children in
developing countries, accounting for an estimated
0.7 million deaths each year, and is responsible for
up to 10-12% of all hospitalizations among
children in industrialized countries.

570-800 deaths
(1:5000-7000 individuals)

56 000-71 000 hospital admissions
(1:50-70 individuals)

* (Elderly persons, especially those with debilitatin;
health conditions, also are at'risk of severe
complications and{death from acute
gastroenteritis.

400000 emergency department visits
(1:9 individuals)

1.7-1-9 million outpatient visits
{1:2 individuals)

 Among healthy young adults, acute gastroenteri

16-21 million total illnesses
. (about § illnesses per individual)




Viral gastroenteritis / epidemiology / Noroviruses

20M

About 20 million people get sick from norovirus each year, most from close
contact with infected people or by eating contaminated food.

#1

Norovirus is the leading cause of disease outbreaks from contaminated
food in the US.

70%
Infected food workers cause about 70% of reported norovirus outbreaks
from contaminated food.

* Infections with the Norwalk and related human caliciviruses are common worldwide,

and most adultsthave antibodies to these viruses.



Viral gastroenteritis / transmission / Noroviruses

Where do norovirus outbreaks from

food contamination happen?

YOther/multiple | 13%
Schools I 1%

and Daycare |~ ”° '"\

Health Care |10

Facilities |l e
Private | 40 —

Residence I d%

Catering or
Banquet | 17% ) =
facility Restaurant | 64%

ony ood or 3 ur hands can
make you sick.

In fact, the amount of virus particles
that fit on the head of .

SOURCE: CDC National Outbreak Reporting System, 2009-2012 Source: Journal of Medical Virology, August, 2008

* Virus is transmitted predomlnantly by the fecal-oral route but is also present in vomitus.
Because an inoculum with very-_wruses can be infectious, transmission can occur by
L: aerosollzatlon) by contact with contaminated fomites, and by person-to-person contact.




Viral gastroenteritis / pathogenesis / Noroviruses

lumen of small intestine

 (Carbohydrates present on the
gastroduodenal epithelium may serve as
ligands for the'attachment of Norwalk virus.

* |esions are noted in the upper jejunum, with

broadening and blunting of thevilli,
Shortening of the microvilli, vacuolization o

the lining epitheliumfcrypthyperplasia, and

microvili

enterccyte
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Viral gastroenteritis / clinical manifistations / Noroviruses

Gastroenteritis caused by Norwalk and related human caliciviruses has a sudden onset
following an average incubation period of 24 h.

The illness generallydasts 12—60 h and is characterized by one or more of the following
symptoms:‘nausea, vomiting, abdominal cramps, and diarrhea.

-
» (Momiting is more prevalent among children, whereas a greater proportion of adults
developidiarrhea. A

Constitutional symptoms are common, including headache, fever, chills, and myalgias.

The stools are characteristicallyllooseland watery, without blood; mucus, or leukocytes



Viral gastroenteritis / diagnosis / Noroviruses

* Cloning and sequencing o the
genomes o Norwalk and several

L Scheme for molecular detection of
other human caliciviruses have

Norovirus
allowed the development o assays
based on polymerase chain Specimen Procl‘ssing (Faeces)
reaction (PCR) or detection o virus J
. . Viral Recovery &RNA extraction
instool and vomitus. :

GeneratéeDNA from RNI\ by reverse transcription
 Enzyme immunoassays (EIAs) for

. ) . ) Amplify rtLal-time-;P._CR
detection of Virus particles in mplify by .

stool can be used. NormfiruchnogrLlup lorll. -
. Se CINne
e (N@currently available@ingleassay qulncing
can detect all human caliciviruses Genotyping "y,

because of their greatigenetic and
antigenic diversity.



Viral gastroenteritis / Treatment / Noroviruses

* The disease is self-limited, and ©ralirehydration therapy is generally adequate.
* (If severe dehydration develops, IV fluid therapy is indicated.

* (No specific antiviral therapy is available

LY B o (n ?"‘Z"‘.'*.‘
Diarrhoea and vomiting? *+ LS
There's no specific cure for stomach bugs such as Norovirus
Treat children at home with an #EssentialKit while the virus runs its course

stay at home for two
days after symptoms clear



Viral gastroenteritis / Prevention / Noroviruses Ways to prevent Norovirus
outbreaks from food contamination

Kitchen managers should be trained and certified in food safety and ensure that all food service

workers follow food safety practices outlined in the FDA model Food Code and CDC guidelines.

* Epidemicprevention relies on

situation-specifc measures, such Q
as control of contamination of

food and‘water, exclusion of ill =
. s ’\‘Q Stay home when sick m
food handlers, and reduction of & e e &

_ .‘;}5 at least 48 hours after symgtoms stop.
person-to-person spread through |
good personal hygiene and o oo

Avoid serving undercooked
(below 140°F) oysters and

disinfection of contaminated
fomites.

lnulm‘:hhgﬁood]
with bare hands

Use utensils and single-use
dispasable gloves to avold
touching ready-to-eat foods
with bare hands

@.-.3-

Clean and sanitize Wash your hands

surfaces and utensils l Wash 3t parts of hands and
a d portions of amms by
Regularty clean and sanitize B expose
e it i 1%a%s R
touched objects, using a ¥
chiorine-based product or ather beast "‘:‘ ‘:‘d""d::" 3 d""k‘g”“"d

sanitizer approved by the t X iacbar oo dodu
Ervironmental Protection Agency g_l,l

for use against norovirus.

( Rinse fruits and vegetables

Carefully rinse frults and
vegetables beture preparing and
serving them.

SOURCES: US Food and Drug Adminataation, Food code, 2013, hite//www Sde gov/Tood code, MMWIR, Merch 4 2011



Viral gastroenteritis / Noroviruses / clinical case

Abstract

An outbreak of gastroenteritis followed a meal in a large hotel during which one of the diners vomited. The
clinical features of the illness suggested Norwalk-like virus (NLV, small round structured virus) infection,
and this was confirmed by‘electron microscopy and geverse transcriptase polymerase chain reaction (RT-
PCR) of stool samples. Further characterization of the virus by nucleotide sequence analysis of the PCR
amplicons revealed identical strains in‘all the affected individuals. Thefoods served at the meal could not
be demonstrated to be the cause of the outbreak. Analysis of attack rates by dining table showed an inverse
relationship with the distance from the person who vomited. No one eating in a separate restaurant reported
illness. Transmission from person-to-person or direct contamination of food seems unlikely 1n this
outbreak. However, the findings are consistent with airborne spread of NLV with infection by inhalation
with subsequent ingestion of virus particles.



w + Position of vomiter

Table | Attack mlcq i [ Ceiling mounted
i extractor fan
‘ Ceiling mounted fan
Table 2 Attack ‘ 91% L ’
BAR

Table 3 Attack rate 56%

@

Table 4 Attack rate 50%

Table § Attack rate 40%

RESTAURANT

Table 6 Attack m‘

Fig. 3. Plan of the layout of tables in the restaurant. The locations of the index case and those who subsequently became ill
are indicated.




Viral gastroenteritis / epidemiology / Rotaviruses

» Worldwideffnearly all children)are infected with(rotavirus by3=5 years)of age.

-@Neonatalinfections are common but are often@symptomatic or mild, presumably
because of protection by maternalantibody or breast milk

* First infections@fter3imonthsiof age are likely to belsymptomatic, and the incidence of

disease'peaks among children@=23iMohths of age.

)
* Because of suboptimali@ccess to hydration'therapy,rotavirus is a‘'leading cause of

diarrheal/death among children in the developing world




Viral gastroenteritis / epidemiology / Rotaviruses

[[] <10 deaths per 100.000 [[] 10 to 50 deaths per 100.000

[] 50 to 100 deaths per 100.000 [. 100 to 500 deaths per 100,0007

FIGURE 98-2
Rotavirus mortality rates by country. per 100.000 children <5 years of age. (Reproduced with permission from UD Parashar et al: J Infect
Dis 200:S9. 2009.)



Viral gastroenteritis / epidemiology / Rotaviruses

* In‘tropical settings, rotavirus
disease occurs y%ar-round, with
less pronounced seasonal peaks
than inltemperate settings,
where rotavirus disease occurs
predominantly during the
cooler and winter months.
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 The implementation of routine o
vaccination of U.S. infants
against rotavirus in 2006, was
accompanied by substantial
declines in rotavirus detections N A . |
by a national network of
sentinel laboratories.

Tropic of Capticorm (23°27")



Viral gastroenteritis / epidemiology / Rotaviruses
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FIGURE 98-3

Week of year

Percentage ofrotavirus tests with positive results, by week during any of the six baseline seasons. Data are from the National
of year, July—June, 2000-2012. The maximal or minimal percent- Respiratory and Enteric Virus Surveillance System. (Adapted from
age of rotavirus-positive tests for 2000-2006 may have occurred Centers for Disease Control and Prevention, 2012.)



Viral gastroenteritis / Pathogenesis / Rotaviruses

* Rotaviruses infect and ultimately destroy mature enterocytes in the villous epithelium of
the@roximalsmalbintestine: The@@ssiof absorptive villous epithelium; coupled with the

(proliferation of secretoryi€rypticells, results in secretory diarrhea.

Following Ingestion, rota- Observed histologic changes : 3 Production of digestive enzymes,
viruses infect the epithelial include shortening and atrophy ' such as disaccharidases normally
cells of the smail intestine, of the villi, decreasing the surface synthesized by the brush border,

primarily the jejunum. area of the small intestine, | Is decreased.

LUMEN OF GUT

\U’ ﬂbfm’f}*}, n

1 bectehiop,

As a result, the patient experiences

a malabsorptive state in which dietary
nutrients such as sugars are not
absorbed by the small intestine,
leading to a hyperosmotic effect

that causes diarrhea.




Viral gastroenteritis / clinical manifestations / Rotaviruses

* The clinical spectrum of rotavirus infection ranges from subclinical infection to severe
gastroenteritis leading to life-threatening dehydration.

Longor Han Novovipus |
e After anfincubation period of 1=3 days, the illness has an abrupt onset, with vomiting
frequently preceding the onset of diarrhea.[2) & & )
mn

* The stools are characteristically'loose and watery and only infrequently contain red or



Viral gastroenteritis / diagnosis / Rotaviruses

* |liness caused by rotavirus is
difficult to distinguish clinically
from that caused by other enteric
viruses.

* Because large quantities of virus
are shed in feces, the diagnosis can
usually be confirmed by a wide
variety of commercially available
ElAs or by techniques foridetecting
viral RNA, like PCR or probe
hybridization.

IMMUNODIAGNOSTICS
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Viral gastroenteritis / treatment / Rotaviruses

e Rotavirus gastroenteritis can lead to severe dehydration. Thus appropriate
treatment should be instituted early.

 (Standard oral rehydration therapy is successful for most children who can take
fluids by mouth, butdV fluid replacement may be required for patients who are
severely dehydrated or are unable to tolerate oral therapy because of frequent

vomiting.

+ (Antibiotics'and@antimotility/agents should be'avoided:
X X



Viral gastroenteritis / prevention / Rotaviruses

Efforts to develop rotavirus vaccines were pursued because it was apparent—given the similar
rates in less developed and industrialized nations—that improvements in hygiene and
sanitation were unlikely to reduce disease incidence.

In 2006,(promising safety and efficacy results or@Wo'new rotavirus vaccines were reported.
Both vaccines arelnow recommended for routine immunization, and their use has rapidly led
to a>70-80% decline in rotavirus hospitalizations and emergency department visits at

hospitals

THE JORDAN TIMES

Home Local Region World Business Sports Features Opinion Letters Biz Club

Home » Local » Rotavirus vaccination drive begins next Sunday

Rotavirus vaccination drive begins next Sunday

By JT - Feb 25,2015 - Last updated at Feb 25,2015

AMMAN — The Health Ministry on Wednesday said it will begin immunising children against the rotavirus on Sunday after its inclusion in the
national vaccination programme.



Viral vs bacterial gastroenteritis

TABLE 98-2

CHARACTERISTICS OF GASTROENTERITIS CAUSED BY VIRAL AND BACTERIAL AGENTS

FEATURE VIRAL GASTROENTERITIS BACTERIAL GASTROENTERITIS

Setting Incidence similar in developing and developed More common in settings with poor hygiene and sanitation
countries

Infectious dose Low (10-100 viral particles) for most agents High (>10° bacteria) for Escherichia coli. Salmonella. Vibrio: medium

(10°-10° bacteria) for Campylobacter jejuni—

Seasonality In temperate climates, winter seasonality formost More common in{summer or rainy months. particularly in developing
agents: year-round occurrence in tropical areas countries with a high disease burden

Incubation period or most agents— for common agents (e.g.. Campylobacter. E coli. Shigella. Salmonella):
(e.g.. Staphylococcus

aureus. Bacillus cereus)

Reservoir — Depending on specieS- animal

(e.g.. Campylobacter. Salmonella. E coli). and water (e.g.. Vibrio) reservoirs exist




Viral vs bacterial gastroenteritis

TABLE 98-2

CHARACTERISTICS OF GASTROENTERITIS CAUSED BY VIRAL AND BACTERIAL AGENTS

FEATURE

Fever

Vomiting

Diarrhea

Duration

Diagnosis

Treatment

VIRAL GASTROENTERITIS

Common with rotavirus and norovirus:
uncommon with otheragents

Promment and can be the only presenting
feature. especially in children

Common:nonbloody in almost all cases

1-3 days for norovirus and sapovirus: 2—8 days for
other viruses

This is often -o- in clinical
practice. Commercial enzyme immunoassays are
available for detection of rotavirus and adenovirus.
but identification of other agents is limited to

research and public health laboratories.

Supportive therapy to maintain adequate
hydration and nutrition should be given.
agents are

BACTERIAL GASTROENTERITIS

Common with agents causing inflammatory diarrhea (e.g.. Salmonella.
Shigella)

Common with bacteria producing preformed toxins: less prominent in
diarrhea due to other agents

Prominent and occasionally bloody with agents causing inflammatory
diarrhea

1-2 days for bacteria producing preformed toxins: 2-8 days for most other
bacteria

Fecal examination for leukocytes and blood is helpful in dif erential diagnosis.
. sometimes on special media. can identify several

pathogens. Molecular techniques are useful epidemiologic tools but are not
routinely used m most laboratories.

Supportive hydration therapyis adequate for most patient re
bor patients Wiﬂhaused b r diarrhea

caused by Vibrio cholerae and for some patients with Clostridium dif cile
colitis.




Further reading:

 Harrison's Infectious Diseases 3rd Edition
SECTION 5: Viral Infections, Chapter 98



