Gastro-enteral tract infections




Introduction

Ingestion of pathogens can cause many different infections. These may be
confined to the fc_;astrointestinal tract or initiated in the gut before spreading
to other parts of the body.

A wide range of microbial pathogens is capable of infecting the
gastrointestinal tract.

They are acquired by the faecal-oral route, from faecally-contaminated
food, fluids or fingers.

Infection associated with consumption of contaminated food is often
termed 'food poisoning', but 'food-associated infection' is a better term.

]True food poisoning occurs after consumption of food containing toxins;

these may be chemical, or bacterial in origin, e.g. from Clostridium

botulinum or Staphylococcus aureus. The bacteria multiply and produce

toxin within contaminated food. The organisms may be destroyed during

F‘ood preparation but the toxin is unaffected, consumed and acts within
ours.

In food-associated infections, the food may simply act as a vehicle for the
pathogen ﬁe.g. Campylobacter) or provide conditions in which the pathogen
can multiply to produce numbers large enough to cause disease (e.g.

Sa/monel/as/.

For infection to occur, the pathogens must he ingested in adequate number
and/or possess particular attributes to elude the host defences of the upper
GI tract and reach the intestine. Here they remain localized and cause
disease as a result of multiplication and/or toxin production, or they may
invade through the intestinal mucosa to reach the lymphatics or the
bloodstream.




TERMS USED TO DESCRIBE
GASTROINTESTINAL TRACT INFECTIONS

gastroenteritis

a syndrome characterized by gastrointestinal
symptoms including nausea, vomiting,
diarrhoea and abdominal discomfort

diarrhoea

abnormal faecal discharge characterized by frequent
and/or fluid stool; usually resulting from disease of
the small intestine and involving increased fluid

and electrolyte loss

dysentery

an inflammatory disorder of the gastrointestinal tract

often associated with blood and pus in the faeces and
accompanied by symptoms of pain, fever, abdominal
cramps; usually resulting from disease of the large intestine

enterocolitis
inflammation involving the mucosa of both
the small and large intestine




Diarrhoeal disease

Bacterial causes of diarrhoea



E.col

o This is one of the most versatile of all

O

bacterial pathogens.

Some strains are important members of the
normal gut flora in man and animals,
whereas others possess virulence factors
which enable them to cause infections in the
intestinal tract or at other sites, particularly
the urinary tract.

Strains that cause diarrhoeal disease do so
by several distinct pathogenic mechanisms
and differ in their epidemiology .



Pathogenesis.

Enterotoxigenic Escherichia coli (ETEC) possess colonization factors
which bind the bacteria to specific receptors on the intestinal cell membrane
where the organisms produce powerful enterotoxins.
- similar in structure and mode of action, to cholera toxin
(infections can mimic cholera). Other ETEC strains produce
in addition to, or instead of, LT.

2. Other E. coli strains produce a verotoxin (VT), so-called because it is
toxic to tissue cultures of 'vero' cells. After attachment to the intestinal
mucosa by an 'attaching mechanism, the organisms elaborate verotoxin,
which has a direct effect on intestinal epithelium resulting in diarrhoea. Two
diseases of previously unknown aetiology,

have recently been associated
with verotoxin-producing E. coli strains. The association between
haemorrhage and verotoxin-producing A", coli has lead to the acronym
EHEC - enterohaemorrhagic E. coli.

3. Enteropathogenic E. coli (EPEC% were the first group of E. coli
intestinal pathogens to be described but their mechanism of pathogenicity
remains unclear. They do not appear to produce anK toxins but have a
pﬁrticular nlwlechanism of adhesion to enterocytes which appears to destroy
the microvilli .

4. Enteroinvasive E. coli (EIEC) attach specifically to the mucosa of the
large intestine and invade the cells by being taken in by endocytosis. Inside
the cell they lyse the endocytic vacuole, multiply and spread to adjacent
cells, causing tissue destruction and consequently inflammation.



eClinical features.

oThe diarrhoea produced by E. coli varies from mild to severe

children in developing countries and may be clinically

indistinguishable from cholera.

oEIEC and EHEC strains both cause bloody diarrhoea.
eLaboratory diagnosis.

o0 Because E. coli is a member of the normal gastrointestinal
flora, specific tests are required to identify strains that may be
responsible for diarrhoeal disease.
olnfections are more common in children and are often travel-
associated, factors which should be considered when samples
are received in the laboratory.

eTreatment and prevention.

oSpecific antibacterial therapy is not indicated.
o Fluid replacement may be necessary, especially in young
children. Treatment of HUS is urgent and may involve dialysis.
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Salmonella

o Until recently salmonellae were the most common
cause of food-associated diarrhoea in the western
world, but in some countries they have now been
beaten into second place by Campylobacter.

o Like E. coli, the salmonellae belong to the
Enterobacteria

o The genus Salmonella has been divided into more
than 2000 species on the basis of differences in the

cell wall (0)

and flagellar (H) antigens (Kauffmann-White scheme).
It is useful to be able to distinguish between serotypes
for epidemiological purposes, for example, when
tracing the source of an outbreak.



Salmonella enterica serotypes isolated
Kauffmann-White scheme

Grup A -S. paratyphi A Grup D - S. typhi
- S. enteritidis

Grup B - S. paratyphi B
- S. typhimurium

- S. heidelberg Grup E - S. anatum
- S. agona - S. london
- S. derby

Grup C - S. paratyphi C
- S. concord
- S. thompson
- S. bovismorbificans
- S. newport



Epidemiology

o All salmonellae except for S. typhi and S.
paratyphi are found in animals as well as humans.

o There is a large animal reservoir of infection
which is transmitted to man via contaminated
food (especially poultry and dairy products).

o Waterborne infection is less frequent.

o Salmonella infection is also transmitted from
person to person and thus secondary spread may
occur, for example, within a family after one
member has become infected after consuming
contaminated food.




Pathogenesis

O

Diarrhoeal disease is the most common manifestation
of infection caused b% Salmonella spp. (other than S.
typhi and S. paratyphi).

Diarrhoea is produced as a result of invasion by the
salmonellae of epithelial cells in the terminal portion of
the small intestine. The bacteria migrate to the lamina
proFria layer of the ileocaecal region, where their
multiplication stimulates an inflammatory response
which both confines the infection to the
gastrointestinal tract and mediates the release of
prostaglandins. These in turn activate cyclic AMP
and fluid secretion, resulting in diarrhoea.
Salmonella do not appear to produce enterotoxins.

Species of. Salmonella that normally cause diarrhoea
may become
invasive in patients with particular predispositions.



eClinical features. -acute but self-limiting diarrhoea, but in the young

and the elderly symptoms may be more severe. Vomiting is rare and

fever is usually a sign of invasive disease.

eTreatment.
eDiarrhoea is usually self-limiting and resolves without treatment.

o Fluidand electrotyte teptacement may be required particularty in

the very young and the elderly.
eUnless there is evidence of invasion and septicaemia, antibiotics
should be positively discouraged because they do not reduce the
symptoms or shorten the illness, and may prolong excretion of
salmonellae in the faeces.

ePrevention.
e The large animal reservoir makes it impossible to eliminate the
organisms and thus preventive measures must be aimed at
'‘breaking the- chain' between animal and human, and between
humans.
eSuch measures include maintaining adequate standards of public
health (clean drinking water and proper sewage disposal) and
education programmes on hygienic food preparation.
eFollowing an episode of salmonella diarrhoea, people may
continue to carry and excrete organisms in their faeces for several
weeks, so proper hand washing prior to food handling is essential.
e Persons employed as food handlers are excluded from work until
three specimens of faeces have failed to grow salmonella.
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Campylobacter

o curved or S-shaped Gram-negative rods They
have long been Enown to cause diarrhoeal disease
in animals, but are also one of the most common
causes of diarrhoea in humans.

o The delay in recognizing the importance of these
organisms was due to their cultural requirements
which differ from those of the Enterobacteria
(they are microaerophilic and thermophilic);

o thus they do not grow on the media used for
isolation of E. coli and salmonellae. Several
species of the genus Campylobacter are

associated with human disease but is by
far the most common. Campylobacter pylori, now
reclassified as is an important

cause of gastritis and gastric ulcers.



Epidemiology

o As with salmonellae, there is a large animal
reservoir of campylobacters in

o Infections are acquired by consumption of
contaminated food especially poultry, milk, or
water.

o Household pets such as dogs and cats may
become infected and provide a source for human
infection, particularly for young children. Person-
to-person spread by the faecal-oral route is rare,
as is transmission from food handlers.
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Helicobacter pylori

oThis spiral bacterium is found in the stomach and is strongly
associated with gastritis and duodenal ulceration.

o Whether the organism is truly the cause of these conditions
or a consequence of them has been unclear.

oThe mechanism of pathogenicity has still to be identified
although production of has been described.

oThe organism also produces large amounts of
probably a useful strategy for survival in the acid environment
of the gastric mucosa.

oDiagnosis is usually made on the basis of

can be cultured in the laboratory but is is not an easy organism
to grow.

Serological diagnosis may in future play a valuable part in
investigation of patients thereby avoiding invasive procedures.



eClinical features
e The clinical presentation is indistinguishable from
diarrhoea caused by salmonellae although the disease

—may-have-alongerincubationperiodandalonger—

duration.

eTreatment.
o\With is successful but
relapse is common.
is the antibiotic of choice for cases of
diarrhoeal disease that are severe enough to warrant
treatment. Invasive infections may require treatment
with an aminoglycoside.

ePrevention.
eThe preventative measures for salmonella infections
described above are equally applicable to the
prevention of campylobacter infection, but there are no
requirements for the screening of food handlers
because contamination of food by this route is very
uncommon.



Helicobacter
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Cholerae

o is an acute infection of the gastrointestinal tract
caused by the comma-shaped Gram-negative
bacterium

o The disease has a long history characterized by
epidemics and pandemics.

o Pathogenesis

The symptoms of cholera are entirely due to the
production in the gastrointestinal tract of an

However, the organism requires additional virulence
factors to enable it to survive the host defences and
adhere to the intestinal mucosa.



Epidemiology

o Cholera remains endemic in South East Asia and parts of Africa
and South America. Unlike salmoncllae and camﬁylobacters,
Vibrio cholerae is a free-living inhabitant of fresh water but
causes infection only in humans.

o Asymptomatic human carriers are believed to be a major
reservoir. The disease is spread via contaminated food;
shellfish grown in fresh and estuarine waters have also been
implicated. Thus cholera continues to flourish in communities
where the provision of clean drinking water and adequate
sewage disposal is absent or unreliable.

o Vibrio cholerae can be subdivided into serotypes based on I
somatic (0) antigens. Serotype 01 is the most important 1
and it is further divided into two biotypes: classical and El
Tor. The El Tor biotype, named after the quarantine camp
where it was first isolated from pilgrims returning from Mecca,
differs from classical V. cholerae in several ways. In particular it
causes only a mild diarrhoea, and has a higher ratio of carriers
to cases than with classical cholera; carriage is also more
Brolonged and survival of the organisms in the environment is

etter. The El Tor bio-type has now spread throughout the world
and has largely displaced the classical biotype.




oClinical features.
eThe severe watery non-bloody diarrhoea (known as rice
water stool because of its appearance) can result in the loss
of a litre of fluid per hour and it is this fluid loss and the
dehydration, metabolic acidosis (loss of bicarbonate),
hypokalaemia (potassium loss) and hypovolaemic shock
resulting in cardiac failure.
eUntreated, mortality from cholera is 40-60%; fluid and
electrolyte replacement, instituted rapidly, reduces mortality
to less than 1%.

eTreatment.
ePrompt oral or intravenous rehydration with fluids and
electrolytes is central to the treatment of cholera. Antibiotics
are not necessary

ePrevention.
eAs with other diarrhoeal disease, a clean drinking-water
supply and adequate sewage disposal are fundamental to the
prevention of cholera.
oA killed, whole-cell vaccine is available and is given
parenterally, but is only effective in about 50% of vaccinees,
with protection lasting only for 3-6 months.




Vibrio




Frotiu colorat gram

Vibrio.









Shigellosis

o Shigellosis is also known as bacillary dysentery because in its
more severe form it is characterized by an invasive infection of
the mucosa of the large intestine, causing inflammation and
resulting in pus and blood in the diarrhoeal stool. However
symptoms range from mild to severe depending on the species of
Shigella involved and on the underlying state of health of the host.

o Epidemiology. There are four species, of which

Shigela sonnei causes most infections at the mild end of the
spec trum,

Sh. flexneri and Sh. boydii usually give more severe disease
and S. dysenteriae is the most serious.

Shigellosis if primarily a paediatric disease.

They are human pathogens without an animal reservoir.

Are not found in the environment, being spread from person-to-
person by tht faecal-oral route and less frequently by
contaminated foot and water.

They appear to be able to initiate infectior from a small
infective dose and thus spread is easy in situations where
sanitation or personal hygiene may be poor e.g. nurseries, day
care centres.




Classification

After their somatic O antigen, are
classified in 4 groups: A, B, C, D:

> group A - with 13
serotypes: typ 1 (S. shigae), typ 2 (S.
schmitzi), etc.

> group B - with 6 serotyps
> group C - with 18 serotyps
> group D - with only one

serotype



ePathogenesis
eThe organisms attach to and invade the mucosal epithelium of
the distal ileum and colon, causing inflammation and ulceration.
eEnterotoxin is produced but its role in pathogenesis is uncertain
since-toxinhegative-mutantssti-produce-disease———

oClinical features
J at first but later contains

. Lower abdominal cramps may be severe.

The disease is usually self-limiting but dehydration can occur,
especially in the young and elderly. Complications may be
associated with malnutrition.

eTreatment
e Rehydration may be indicated. Antibiotics should not be given
except in severe cases.
ePlasmid-mediated resistance is common and antibiotic
susceptibility tests should be performed on shigella isolates if
treatment is required.

ePrevention
e Education in personal hygiene and proper sewage disposal are
important.
epatients may continue to excrete shigellae for a few weeks but
longer term carriage is unusual; thus, with adequate public
health measures and no animal reservoir, the disease is
potentially eradicable.






Other bacterial causes of diarrhoeal
disease

o Gram-negative bacteria
Vibrio parahaemolyticus and
Yersinia enterocolitica

o Gram-positive bacteria

Clostridium perfringens and

Bacillus cereus- particularly in association
with spore-contaminated food.




Antibiotic-assoclated diarrhoea

o Diarrhoea can also arise from disruption of the normal
gut flora. Even in the early days of antibiotic use it
was recognised that these agents affected the
normal flora of the body as well as attacking the
pathogens.

o For example, orally administered tetracycline causes
disruption of the normal gut flora and patients
sometimes become recolonized not with the usual
facultative Gram-negative anaerobes but with

, causing enterocolitis, or with yeasts such as

o Soon after clindamycin was introduced for therapeutic
use, it was found to be associated with a severe
diarrhoea in which the colonic mucosa became covered
with a characteristic fibrinous pseudomembrane.



Viral diarrhoeae

Rotaviruses-morphologically characteristic viruses, with a genome
consisting of 11 seﬁarate segments of double-stranded RNA. Different
rotaviruses infect the young of many mammals, including children,
kittens, puppies, piglets, but it is thought that viruses from one host
species may occasionally cross-infect another. There are at least two
human serotypes.

o The incubation period is 1-4 days. After virus replication in intestinal

epithelial cells there is acute onset of vomiting, and diarrhoea. The
replicating virus damages transport mechanisms in the gut and loss of
water, salt and glucose causes diarrhoea. Infected cells are destroyed
but there is no inflammation or loss of blood.

o Other viruses

Caliciviruses,

Astroviruses, - ssRNA viruses of which five serotypes are known.
Most infections occur in childhood and are mild.

Adenoviruses (especially types 40,41) most of which cannot be
grown in cell culture; second to rotaviruses as causes of acute
diarrhoea in young children.

Parvoviruscs and coronaviruses- have an uncertain role.



Food poisoning

o the term 'food poisoning' is restricted to
the diseases caused by toxins elaborated
by contaminating bacteria in food before
it is consumed.

o The emetic toxin of Bacillus cereus fits
this definition,

o as do the diseases associated with the
consumption of Staph. aureus
enterotoxin and

o Clostridium botulinum toxin.



Staphylococcus aureus

o Five serologically distinct enterotoxins (A-E) are
produced by strains of Staph. aureus.

o All are heat stable and resistant to destruction by
enzymes in the stomach and small intestine.

o Their mechanism of action is not understood but
they have an effect on the central nervous system
which results in severe vomiting within 3-6 hours
of consumption.

o Diarrhoea is not a feature. Often there are no
viable organisms detectable in the food consumed
but enterotoxin can be detected by a latex
agglutination test.




Botulism

o is a rare but serious disease caused by the exotoxin
of Clostridium botulinum.

o The organism is widespread in the environment and
spores can be isolated readily from soil samples and
from various animals including fish.

o Eight serologically distinct toxins have been identified,
but only three; A, B and E, are associated with human
disease.

o The toxins are ingested in food (often canned or
reheated) or produced in the gut after ingestion of the
organism; they are absorbed from the gut into the
bloodstream and reach their site of action, the
Beripheral nerve synapses. The action of the toxin is to

lock neurotransmission.

o Three forms of botulism have been identified:

Food-borne botulism
Infant botulism
Wound botulism




Systemic infection initiated in the
gastroenteral tract




Enteric fevers - typhoid and paratyphoid fevers

o The term 'enteric fever' was introduced in the last
century in an attempt to clarify the distinction between
typhus and typhoid.

o Aetiology and transmission

S.typhi and S.paratyphi types A, B, and C all cause
enteric fevers. These species are restricted to humans and
do not have a reservoir in animals. Thus, spread of the
infection is from person to person, usually through
contaminated food or water. After infection, people can
carry the organism for months or years providing a
continuing source from which others may become infected
(Typhoid Mary, a cook in New York City in the early 1900s,
is one such example. She was a long-term carrier who
succeeded in initiating at least 10 outbreaks of the
disease).




O

Pathogenesis

Alter ingestion, the salmonellae penetrate I the gut mucosa through
the Peyer's patches, probably in the jejunum or the distal ileum.
Once through the mucosal barrier, the bacteria reach the intestinal
lymph nodes where they survive and multiply within macrophages.

They are transported in these cells to the mesenleric lymph nodes,
thence to the thoracic duct and are eventually discharged into the
bloodstream .

Circulating in the blood, the organisms can seed many organs, most
importantly in areas where cells of the reticuloendothelial system
are concentrated (i.e. the spleen, hone marrow, liver and Peyer's
patches? and contribute to the multisystem disease characteristic of
enteric level.

In the liver they multiply in Kupfer cells.

From the reticuloendothelial system there is reinvasion of the
blood, to reach other organs (e.g. kidney).

The gall bladder is infected either from the blood or from the liver

\éi_la the biliary tract, the bacterium being particularly resistant to
ile.

As a result S.typhi enter the intestine for the second time, in much
larger numbers than in the primary encounter, and in Peyer's
patches cause a strong inflammatory response leading to ulceration,
with the danger of intestinal perforation.



Clinical features

After an incubation period of 10-14 days (which may range from 7-
21 days), the disease has an insidious onset. with non-specific
symptoms of fever and malaise accompanied by aches and
respiratory symptoms which may resemble a flu-like illness.

Diarrhoea may be present but constipation is just as likely. In the
absenlce I?f treatment the fever increases and the patient becomes
acutely ill.

o Rose spots (erythematous maculopapular lesions which blanch on
pressure;) are characteristic on the upper abdomen but may be
absent in up to 50% to patients. These spots are transient and
disappear within hours to days. Without treatment, an
uncomplicated infection lasts weeks.

o Complications

1 - secondary to the local gastrointestinal lesions, e.g. haemorrhage
and perforation ;

2 those- associated with toxaemia, e.g. myocarditis, hepatic and bone
marrow damage;

3 those secondary to the prolonged serious illness;

4 those resulting from multiplication of the organisms in other sites,
causing meningitis, osteomyelitis, or endocarditis.




eCarriage
ePatients usually continue to excrete S. typhi in the faeces for
several weeks after recovery and 1—3% become chronic carriers
(defined as excretion in faeces or urine for a year after infection).
Chronic carriage is more common in women and in older patients,
and inm those with undertying disease of the galibladder(e.g.——
stones) or urinary bladder.
eTreatment
ewith chloramphenicol, ampicillin, couimoxazole, or ciprofloxacin
should be commenced as soon as the diagnosis is made and should
continue for at least a week after the temperature has returned to
normal. Isolates of S. typhi resistant to these agents have been
reported.
ePrevention
eBreaking the chain of spread of infection from person to person
depends
e0n good personal hygiene,
eadequate sewage disposal and
ea clean water supply. In general these conditions exist in the
developed world and outbreaks of enteric fever are rare, bill
still occur.
oTyphoid carriers are a public health concern and should be
excluded from employment which involves food handling.
oA killed vaccine against S. typhi is recommended for travellers lo
develobina countries:




Listeriosis

Listeria monoc%/_tog_ene_s is @ Gram-positive _
coccobaccillus which is widespread in animals and in the
environment.

It is becoming increasingly recognized as a food-borne
pathogen, associated particularly with uncooked foods
such as pate, contaminated milk, soft cheeses and
coleslaw.

It is likely that large numbers of organisms must be
ingested to cause disease, but the ability of the organism
to multiply, albeit slowly, at refrigeration temperatures
allows an infective dose to accumulate in goods stored in
this way.

Even then, the population at risk appears to be limited to

Bregnant women, with the possibility of infection of the
aby in the uterus or during birth, and

immunocompromised patients.

The disease usually presents as meningitis.
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Hepatitis

Hepatitis means inflammation and damage to the liver,
and can be caused by viruses and, less commonly
bacteria (e.g. leptospira spp.) or other
microorganisms.

At least five different viruses are referred to as
hepatitis viruses, and they generally cannot be
distinguished clinically.

Dramatic elevations of serum aminotransferases
(alanine amino transferase, ALT; aspartate
aminotransferase, AST) are characteristic of acute viral
hepatitis.

Specific laboratory tests for hepatitis A and B viruses
have been available for some years and tests for
others, originally referred to as 'nonA-nonB' viruses are
now becoming available.



Hepatitis A

This disease is caused by a typical enterovirus (SSRNA) referred to as
hepatitis A virus (HAV) or enterovirus. There is only one serotype.

Transmission. This occurs by the faecal-oral route. Virus is excreted in large
amounts in faeces, and spreads from person to person by contact (hands) or
by contamination of food or water. The incubation period between infection
and illness is 2-4 weeks; virus is present in faeces for a week or two before
symptoms apPear and during the first week (sometimes also the second and
third week) of the illness. can lead to
outbreaks in schools, camps, etc. and viral contamination of water or food is
a common source of infection.

Clinical picture and pathogenesis. After infection the virus enters the
blood from unknown sites in the gastrointestinal tract, where it may replicate.
It then infects liver cells, passing into the biliary tract to reach the intestine
and appear in faeces. Relatively small amounts of virus enter the blood at
this stage. Liver cells are damaged, possibly by direct viral action. Common
clinical manifestations are fever, anorexia, nausea, omiting, and
sometimes jaundice. The illness ' generally has a more sudden onset than
hepatitis B, and is milder in young children than in older children and adults.

Laboratory diagnosis. The best laboratory method is by detecting hepatitis
A-specific IgM antibody in serum, or the demonstration of antigen ?using an
ELISA method; ) in faeces.

Treatment and prevention. There is no antiviral therapy, a formaldehyde-
inactivated vaccine is now available.
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Hepatitis B

o This disease is caused by hepatitis B virus (HBV), a
hepa (hepatitis DNA) virus, containing a partially
double-stranded circular DNA gene and three important
antigens - HBsAg, HBcAg, ; HBeAg.

o Transmission. The virus is present in blood and can
spread between intravenous drug abusers or male
homosexual between mother and child (intrauterine,
peri- and postnatal infection;) and also in association
with tattooing, earpiercing and acupuncture.
Heterosexual transmission probably occurs, perhaps
when there genital ulcers.
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Clinical features and pathogenesis

After entering the body there is probably a preliminary period of virus
replication in lymphoid tissue, following which the virus reaches the blood,
and then the liver. This results in inflammation and necrosis.

the incubation period is so Iengthy{) (1-3 months). As the first virus-specific
antibodies are formed there may be a brief, prodromal illness with rash and
arthralgia. This is seen in 10-20% of icteric (jaundiced) patients and is due
to the formation in the circulation of immune complexes between HBs and
anti-HBs antibody, in antigen excess, (free antibody then being
undetectable) These are deposited in the skin, joints, etc.

As liver damage increases clinical signs of hepatitis appear; the disease is
generally more severe than in the case of hepatitis A.

About 10% of infected individuals fail to eliminate the virus from the body
and become virus carriers. The blood remains infectious, often for life, and
although continuing liver damage can cause chronic hepatitis, the damage
is often so slight that the carrier remains in good health.

Those with a more vigorous immune response to the infection clear the
virus more rapidly, but tend to suffer a more severe illness.
Immunodeficient patients develop a milder disease but are more likely to
become carriers. There is also a marked age-related effect.

Complications. These include:
Cirrhosis, as a result of chronic active hepatitis

Hepatocellular carcinoma. Hepatitis B carriers are 200-times more
likely to get liver cancer than non-carriers.




eLaboratory diagnosis.
*HBsAg appears in serum during the incubation period and as
the amount increases it signifies that infectious (‘Dane') particles
are also present. HBsAg levels generally fall and finally disappear
during recovery and convalescence, but remain present in
carriers.
eAs HBsAg disappears, anti-HBs antibody becomes detectable
and can be used for diagnosis. Anti-HBs is demonstrable in
previously infected non-carriers.
eDetection of HBeAg means that there are large amounts of
virus in the blood, and after it has disappeared anti-HBe
antibody becomes detectable.

eTreatment and prevention.
eThere is no standard antiviral therapy. However, large doses of
alpha/beta interferon have been used to clear the virus,
sometimes permanently, from carriers.
oA safe, effective vaccine is available. It consists either of
purified HBsAg prepared from the serum of carriers and
chemically treated to kill any contaminating viruses, or
genetically engineered HBsAg produced in yeasts. Two to three
injections of vaccine generally give good protection, and
vaccination is recommended, especially for those frequently
exposed to blood or blood products (surgeons, dentists, multiply-
transfused or dialysed patients, intravenous abusers, etc.).




Acute Chronic

(6 months) (Years)
HBsAg
Total anti-HBc

Titer

lg M anti-HBc

04 8 12 162024283236 52 Years
Weeks After Exposure



Hepatitis C -(HCV)

o was discovered in 1989 as a cause of 90-
959 of cases of transfusion-associated
non A —non B hepatitis.

o It is a single-stranded RNA virus that is
related the flaviviruses and pestiviruses.

o Transmission. The virus is present in
blood and spreads in the same way as
hepatitis B, by blood transfusion,
intravenous abuse, and probably by both
homosexual and heterosexual contact.



HCV
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Hepatitis D

o This is caused by hepatitis D virus (HDV or
delta virus). It las a very small circular ssRNA
enome and is a defective virus, so named
ecause it can successfully multiply in a cell
only when the cell is at the same time
infected with lepatitis B virus. When it buds
from the surface of a hepatic cell it acquires
an envelope consisting of HBs.

o Transmission. Infected blood contains ver
large amounts virus and transmission, whic

includes heterosexual transmission, is similar
to HBV and HCV.




Hepatitis E

This disease, also known as enteric nonA-nonB
hepatitis, is caused by a small ssRNA virus, probably a
calicivirus.

The virus is excreted in faeces, and spreads by the
faecal-oral route.

uncommon in developed countries, it occurs as a
waterborne infection in India, and may be responsible
for 50% of sporadic hepatitis in developing countries.

The incubation period is 6-8 weeks. The disease is
ﬁenerally mild bill is severe in pregnant women, with

igh mortality (up to 20%) involving disseminated
intravascular coagulation, during the third trimester.
The virus is eliminated from the body on recovery, and
there are no carriers.



Hepatitis E Virus




