Viral gastroenteritis

, Microscopic : '
Types | Genome | Envelope | Family Structure e amrfc . Resistance properties  Age group
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Retrovirus

¥ Clinicol features:

(D) Severe diarrhea in infants
and. young children
@ It can be symptomatic

and o.sljmpiomn.ii.c

. |n'L3|n Fever
' nausea
’ vomiti.na

’ mb;nj diarrhea

*¥ Seasonal:

Peak in winter
(November- APri.L)

* Lncubotion Pe.ri.od
(1-3 dags)

% Duration of illness
(5-% d.o.gs)

¥ Longer than Noro

(3-9) = Rotavirus
diarrhea

¥ Voccine:

Rotavirus vaccine

% Peok incidence:
between 3 months

when maternal
ankibody lael of

Protzc.tion may wane

¥ most infants 'mead:ed
bH the oge of 2 years

% Risk aroups
gieup
- Immunommpmmi.sed
pai:i.ents
- El.derla Peo]a{e

- Travelers

* Di.o.gnosis/ tests
Stool antigens fesfirxg

= Vaceination recommendations:

all infants without contraindications

because of the high infant morbidity

the risk of the ind ion
3-20 dags ofter vaccination

¥ withdrawn from market

Y }
First vaccine Current vaccines
(Rota. Shield) (Rota Teq)

(Rotarix)
Side effect:
increasing (Rota Teg)

* live oral reassortment vaccine
¢ contains 5 viral strains
Schedule
2 months, 4 months, 6 months

Effectiveness
¢ 98% reduction in severe
Rota virus gastroenteritis
¢ 4% protection against
qostroenteritis of any severity
in the first year.
* 96% reduction in hospitalizations

+ Live oral vaccine

s contains 1 strain

Schedule

(iven os 2 oral doses at:

+ 2 months
¢ 4 months

Effectiveness

+96% reduction in hasFi.tnﬁzn'cm over

two seasons

085% -96% Pmtuﬂon asai.ns{ severe disense




Norovirus

1. Clinicol features: 2. Importance / Epidemiology 3. Epidemiology / outbreaks

D Pm\onsed diarrhea * Was the fivst aﬂe;rﬂ' proven Acccrd‘.na Yo the CDC,
; hs |
may occur in: to couse gastroenteritis. Norovirus causes unnun.\la:
@ children ™ e i dhpade lRemiRe Y | i b i, s
@ chronically [1] The very low infectious dose
. cedl % 56,000-%,000 hospitalizations
IR vequived for transmission
PO'H&”*'S' Pro'lonse.d viral sheddina B 3o
[2] The ability fo survive @ GII stvain is the most common

@ Vom'l'{"ms results from
¥ de.'mjed Sn.s'}ric emfﬂ-ﬂ'ms
% obnormal 3ns+r‘.c motor % Goises ‘aliout 12k

the environment . norovirus Sem’tﬁlx.

Common outbreak seHinas include :

function of sasﬁuen"rexi'\‘is coses : .
______________________________________________ - cruise ships
worldwide
¥ Seasonal pattems: - nursing homes
* Le.adins cause of
% outbreaks occur most - schools
. . foodborme. illness
Commonls in winter . . .
(“wirker vomiting d " in the united stotes. P
4. Tncubation Period: 6. Foctors con+ribu+in3 +o exPloslve outbreoks :
is short (12-48 hours) ® Close-contact environments
Sollabgdl tgf = High infectivity
D acute onset of nausea B Environmental Fersis’re.nc.e.
® Vom1+1n3 i )
u P‘ro'lnnaed viral shed.dms
® uJo:l'e.rﬂ diarrhea
______________________________________________ ® lack of 'Lcng—lasﬁns imm-.mﬁ‘a
5. Durotion of illness: | coosemmmmmmm
usually lasts <48 hours, @ Most worldwide outbreaks in the past decade have been
but vival sheddins may associoted with the GIL.4 stmain of Novovirus.
continue for weeks, even 7. Diasnosi&:
n Gﬁﬂmf?‘“ﬂdic individuals » SPec'rFic. stool antigen fests are availoble for identification of

Novovirus .

8. Transmission / Conh.aiousness:
* Noroviruses are among the most wrﬂnsious enteric viruses because
of the very low infectious dose and 'niﬁ'n envivonmental stability

9. Tnfection Control / Manoﬂemn'l':
. HcsPH-a.hud Pa+ier1+s should be P\o.ce.d in contact isclation. Have

vrooms disinfected with chlorine bleach 1000 - 5000 ppm
P\PProx'\mcd‘elS 1:50-1:10 dilution of household bleach .



Astrovirus

1, Clinicol features:

¥ Usualls couses mild Sasjcroen’ce.ri{is ond
hosﬁhlimﬁon s mrela reqvuived

2. Dio.anosis:

¥ Tdentified us'm3 mchiPlex moleculor {mjunﬁ of
stool. sumples

\

Adenovirus

1, Other disenses caused bﬁ adenoviruses:
¥ Adenoviruses tommonls cause resP'\ro.fcrﬂ and

oculor infections

2. Epidzmiolo%:
¥ Adenoviruses cause 15-5% of viral gpstroenterti
in children <2 years

3. Sensonoliiﬁ:
¥ Unlike rotavirus, adenovirus ansh'oen{eriJcis does
not show clear sen.smnll{h

4. Tncubotion Period:

¥ Adenovirus 3ashwn{¢.ri’cis has o lonser incubation
Period. than votavirus or norovirus ot about 8-10 daas

5. Duration of illness:

. Dloﬂnosis:

% Diaanosis is based mostly usin mul’clPle.x PCR testin
oFo.chool samples i J

7. Aaﬁ STNPG

¥ Adenovirus 3a.sjrmnjter'1’cis occurs most c.ommmlﬂ in
children, 'lmmunocompmisei Fo.ﬁen’cs

8. Resistance Pm‘:o-ties:

¥ Adenoviruses ove often resistant to common
disinfectants and may remain infectious for Prolonaei
Period.s on medical instruments and surfaces

9. Other diseoses coused bﬂ adenoviruses:

¥ Adenoviruses commmls cause resPiru.fmj and
ocular infections




Sapovirus

¥ General information:

humans
Sapovirus couse acute 3as+roen’ceri+is in ¢

™ animals
0The3 belong {0 the genus Sapovirus
within the Fam113 Caliciviridae

¥ Incubation Period

Ranges from less than idaa
to 4 da.gs

¥ Clinical features:

D Diarrhea
@ Vo Jt.mﬂ :i——) Major ngpjroms

M nausea

@ Stomach /abdominal cramps

® chills _y additional

® headach constitutional
eadache ngp%oms

® myalgia, or malaise <l

¥ Fever is a rare clinical sﬂmpjcom
¥ Diarrhea uSuallg resolves within 1 week.
% Individuals Showing Sﬂmp'l'oms for a longer

time (i.e., from over a week to up to 20 daﬂs)
were also reported.

% In general, the severity of sapovirus astroenteritis is milder than

that for rotavirus and norovirus



Patho physiolagy 2{: Rotaviruss:-

Disease mechanisms:

® malabsorption
@) Secretory diarrhea
®) ENS activation

l

@ Oral ingestion of the virus

The virus reaches the small intestine

To.rge.tins the e.nteroc.gtes

!

@ Attachment and entry into enterocytes

the virus contains:
VP4 -spike protein
cleaved bﬂ Tr:jpsin

into

e

¥
VP5 (membrane Pe.ne.tm‘i:ion)

J
VP8 (attachment)

binds host re.ce.ptors helps the virus Penel:mte

such as:- the eni:e.rocgte membrane
e Sialic acid

e Histo-blood group
an{:lsens (HBGAs)

!

@ Viral entrg and replication

After entry into the enferocgte:
WV

The outer c.apsid is removed

Viral replication be.g ins

N

Viral re.pLic.a{ion occurs in
cHtoplasmi.c structures
called viroplasms.

@ NSP4 enterotoxin production and action

Rotavirus enterotoxin (NSP4) is the major
pathogenic enterotoxin of rotavirus. It
functions as a viroporin -Forming a calcium-
cond.ucti.na ion channel causing release of Ca?*
from the endoplasmic reticulum Lead.i.ns to

increased. intracellular Ca?*.

)

@ Effects of increased intracellular Ca?*
Microvillus damage
® %

e Reduced absorptive surface area

Reduced disaccharidase enzyme ac.i:i.vitH
. Ca.rbohﬂd.ra.‘{:es are not PTGPE’.TLH d.ise.si:e.d

© Inhibition of SGLT1 (Sodium-Glucose Cotransporter 1)

e | Sodium absorption
e | Glucose a.bsorption
e | Water absorp'l:ion

@ Ente.ro-::ﬂ{:e dﬂsfunction and necrosis
damaged and may die.

)

@ Development of malabsorption
Destruction of enterocytes leads to malabsorption

which causes:

e Reduced absorptive capacity

e Decreased Na* and water absorption
e Reduced digestive enzymes

Osmotic diarrhea

because unabsorbed substances remain

in the lumen and draw water osmotica.[lﬂ.

\)

® Secretory component of diarrhea

The secretory component is mediated by:
NSP4 enterotoxin tose{:'ner with ENS activation

ca.using :

® Increased intestinal secretion
e Fluid loss inte the intestinal lumen

| Secre’co% dia.rrhea.1

ENE S Mediateal errcis

ENS activation contributes to:

: s Intestinal
| Diarrhea | { Vomrl:ms J hﬂpermo‘l:ilitﬂ

Mechanisms involve:
e Serotonin Po.i:hwa.ﬂs

e Nitric oxide sisnaLins

Increased intestinal mo‘l:i.l.i.t}j reduces absorp'l:ion

time and worsens diarrhea.



Immune response involves
@ innate immuni’cg
@ cellular immuni’cj
) hormonal immuni’cj
® Protective antibodies develop
mainlj asa.ins’c: VP4, VPT

* Sing le infection

doesn't provide liFelonS immuni’cj

% Repeated asymptomatic infections
help mainkain Long-term profeckion

% After first infection
* 38% protected from reinfection
¢ #1% protected from diarrhea
o 8%% protected from severe disease

With repeated exposure,

Immumi’cg and pro%ec’cion increase progressivelj



[Norovirus Gastroenteritis - Pathophgsiologg]
(D Target cells

e Norovirus primarily targets immune cells, including:
. macropha.ge.s
e dendritic cells
e B cells
e T cells

@ Role of M cells

e Microfold (M) cells are specialized epithelial cells in
gut-associated lymphoid tissue (GALT).

e Norovirus exploits M cells to cross the intestinal epithelium
ond. reach immune 'l'arge:lz cells.

e The virus crosses the epithelium by transcytosis.
e Therefore, productive epithelial infection is not required.
e Tt avoids direct e.nfe.roc.g’ce d.amage.

@ VP1 and susceptibility

e Norovirus VP1 binds to HBGAs.
e This binding influences susceptibility to infection.

[ Role of Gut Microbiota in Norovirus InFecﬁonJ
@ Effect of gut microbiota

e Gut microbiota $+ron3l5 influence norovirus infection.

e Commensal bacteria express HBGA-like molecules.

e These molecules promofe, norovirus infection of B cells.

@ Evidence from antibiotic studies

e Antibiotic treatment in mice decreased norovirus replication.

. Re.sforing microbiota restores infectivity.
e Therefore, gut bacteria facilitate viral replication.

@ Effect on antiviral immunity
e Gut microbiota suppress 'I:i.jpe III interferon antiviral acﬁvH:H.

e This promofes:
— viral persistence in the colon

— prolonged viral she.daling

@ Clinical significance

e This may explain chronic shedd.ing ofter symptoms resolve.



