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Overview

 Viral hepatitis is a systemic disease primarily involving
the liver (i.e,, it causes widespread systemic symptoms
like fever, fatigue, jaundice, and nausea, ranging from self-
limitﬁo fatal)

* Most cases of acute viral hepatitis are caused by one of
the following agents: (HAV, HBV, HCV, HDV, and HEV).

» Hepatitis viruses produce acute inflammation of the liver,
resulting in a clinical illness characterized by fever,
nausea, vomiting, and jaundice.

* Regardless of the virus type, identical histopathologic
lesions are observed in the liver during acute disease.




Overview

* /Acute hepatitis is a short-term infection (under 6
months) often causing intense, while chroniehepatitis is
a long-term infection (over 6 months) that is frequently

asymptomatic for years until significant liver damage, Ag yIRAL HEPATITIS ¢ €
. . . J i - )
such as cirrhosis or liver cancer, occurs. — INF/E " T R, —. A
* Acute hepatitis results in c@m@ ACUTE @ CHRONIC
omiting, and@bdominal paihepatomegaly Anorexia ¥ <6 MONTHS X ¥ > 6 MONTHS
dow-grade fevedjoint, and muscle pain, and dark urine. e Ll ol g
— QUADRANT PAIN APPETITE
 Chronic hepatitis usually no symptoms (asymptomatic) « 1 BILIRUBIN {\ « EXTRAEPATIC SYHPTONS

for years in the early phase. In the advanced stage with
extensive liver damage, fatigue and unintentional weight

loss occurs with easy bruising or bleeding, ascitets;? * HEPATOMEGALY

edema, hepaticencephalopathy, (confusion, drpwsiness,
and slurred speech). e RS §\ "/;



Overview

Virus Hepatitis A Hepatitisg_ Hepatitis C Hepatitis D Hepatitis E
Family Picornaviridae = Hepadnaviridae  Flaviviridae Unclassified Hepeviridae
Envelope No Yes (HBsAg) Yes Yes (HBsAg) No
Genome Positive ssSRNA dsDNA Positive sSRNA NegativessRNA Positive ssRNA
Stability Heat; tzrll)clleacid- Acid-sensitive  Acid-sensitive  Acid-sensitive Heat-stable
Transmission Fecal-oral Parenteral Parenteral Parenteral Fecal-oral

Chronic disease Never Often Often Often Rare?



Hepatitis A virus
(HAV) - Overview

Hepatitis A virus

hAn RNA virus.

@Q’ * Belongs to the Picornaviridae family.

X
* Positive-sense single-stranded RNA.

* Non-enveloped.

 HAV is stable at low pH.

! iStock - « HAV has been found to survive for
7/ Credit: ttsz : RN/ ; e
days to months in experimentally
contaminated fresh water, seawater,
wastewater, soils, marine sediment
and live oysters.
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HAV general features | - -)«:j jwvw;r’*g_”i
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Transmission: Fecal-oral route (poor

sanitation, overcrowding). wQL//_ i i 5 Fer wﬁm
Cellular receptors: Hepatitis A virus cellula = 55 o 0 RO g 1 Ak
receptor 1 HAVcr-1 (T-cell immunoglobulin f"l'( 7" ' Y, °M"

mucin receptor 1; TIM- 1)

HAV is a 27- to 32-nm § article with a P o ew P4 o

linear single-stranded R A'genome with a size P4 pX vpg o
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Only OWH. Genomic 5 J.“ @LC\ Cu«h Structural proteins Nonstructural proteins M e f’w an,d:,;)_
sequence analysis divided HAV isolates in&e\sG?e ﬂ*“\f’& L

seven genotypes. > @ J8gd 1€ T 1 T[22 [ 2c lail? acr | 3D°°'M
HAV is stable to treatment with 20% ether, D i . 38

acid (pH 1.0 for 2 hours), and heat (60°C for 1 rwo v wi sy o Al o=

hour), and its infectivity can be preserved for . B

at least 1. month after being dried and stored v v 1 =pX| — L ”3:;1 S — ]
o : .

at 25°C. BAl[3c~ | ___som ]
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HAV general features

* The virus is destroyed by autoclaving (121°C for 20 minutes),
boiling in water for 5 minutes, ultraviolet irradiation, treatment

with formalin or treatment with chlorine.
* Heating food to above 85°C for 1 minute and disinfecting
surfaces with sodium hypochlorite (1:100 dilution of chlorine

bleach) are necessary to inactivate HAV.
* The relative resistance of HAV to disinfection procedures
emphasizes the need for extra precautions in dealing with

hepatitis patients and their products.
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Hepatitis A pathogenesis
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= .E- | |  HAV is spread by the fecal-oral route, most
secs (@ I s T o (& T » o Ta o)
Quasi-envelopedeHAV Commonly by person-to-person ContaCt. Common
inusoi @® ® ® ©® ® _ in serum/plasma:
Sinusoid A source outbreaks can occur.

neutralizing Abs

* Non-enveloped, naked HAV is very stable and is shed
e S8 S @ ) % K ‘e &’ _— in feces via the intestinal tract while preserving its
[ | | e_J | e | infectivity.
Bile
e i s * The primary site of replication for HAV is the liver, as
 nonemepen, demonstrated by virus detection in hepatocytes
within days after infection.
* Arelatively high concentrations of HAV are shed in
| the feces before the alanine aminotransferase (ALT)
Fecal shedding of naked HAV: i3 . ",
- | Towsesennemene |G level initially becomes elevated and before the onset
=Shin, Eui-Cheol, and Sook-Hyang Jeong. “Natural History, Of Chnlcal Symptoms or ]aundlce'}@‘t\’g (JQ\?:G’ L d‘:’ A 2 U}’f' g‘k’
,and Pathogenesis of Hepatitis A.” Cold Spring . .. . .. . .
dicine vol. 8,9 2031708. 4 Sep. 2018,  Liver injury in hepatitis A is caused by immune-
1708 Jupsran Q3 5% oop mediated mechanisms involving both innate and
Lp 5 Tomabne— 8,05 (g g adaptive immune responses to the virus
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Hepatitis A - Clinical & Laboratory Findings
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* Incubation period: 10-50 days (average, 25-30).

* Principal age distribution: Children, young adults.
 Seasonal incidence: Throughout the year but tends to peakin

autumn.
* Route of infection: Predominantly fecal-oral.
o= Occurrence of virus in blood: 2 weeks before to <1 week after

Nplas
s+~ jaundice.
o gt ek - .

Q. Rl Occurrence of virus in stool: 2 weeks before to 2 weeks after

W s Jaundice.
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Hepatitis A - Clinical & Laboratory Findings ’(@2

* Onset: Abrupt (sudden). AT AT

* Fever: Common. /’ Aleskoke  hepub

* Duration of aminotransferase elevation: 1-3 weeks. vl bep b
* Complications are uncommon, no chronic state.

* Patients with inapparent or subclinical hepatitis have neither s
nor jaundice. (7 )~ S5 2 Lo ot e, ) Ve o i Blbapp e

any‘«@

* Other patients can develop anicteric hepatitis or icteric hepatitis. — “&‘W‘”’ -

UCNA e

* Symptoms ranging from mild and transient to severe and prolonged can”
/ accompany anicteric or icteric hepatitis.

ﬁMost patients recover completely; however, some develop fulminant
hepatitis and die. TN Ko

Sied - — :D(A.-‘/—-ﬁ



Hepatitis A - Clinical & Laboratory Findings \

Fulminant hepatitis =

rapid acute liver failure

+
hepatic encephalopathy

* Occasionally, more extensive necrosis of the liver occurs during acute
viral hepatitis A, leading to severe impairment of hepatic synthetic
processes, excretory functions, and detoxifying mechanismes.

 This entity, designated fulminant hepatitis if hepatic encephalopathy
occurs during the first 6 to 8 weeks of illness or within 1 to 4 weeks
after jaundice, is characterized by the sudden onset of high fever,
marked abdominal pain, vomiting, and jaundice followed by the
development of encephalopathy associated with deep coma and

selzures.
* So, fulminant hepatitis can be defined as the rapid development of acute

liver failure and hepatic encephalopathy (confusion or coma)
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* Hepatitis A is one of the
most common causes of
infectious jaundice in the
world today and is
frequently associated
with recurrent epidemics.

 HAV communicability is
apparently highest during
the clinically silent
incubation period when
virus replication reaches
a peak.
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27,000 hospitalized
- 420 deaths

50% of persons
infected before

Age by which
50% of persons
are seropositive
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Fecal-oral and rare parenteral transmission

Endemic spread, childhood infection in developing regions.
Sporadic community and multi-national outbreaks among
homeless persons and MSM in well-developed nations.
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* While HAV is self-limiting in children, it causes 2 o i
jaundice in 40-70% of adults and can lead to £ /
severe morbidity. gy . d

. . . . 0% 1 """
* The shift means countries moving from high to

3-8years 9-14 years 15-20 years 21-30 years 31-40 years 41-50 years 51-60 years > 60 years

intermediate endemicity often see a rising need SR W
for universal vaccination programs to protect the
now-susceptible adult population



Hepatitis A - Diagnosis, Management, and Prevention

* LFTs; Antibody detection: HAV-specific IgM antibodies are
typically found in the earliest stage of disease and can last for
six months after infection. IgG antibodies can last for many
years; Molecular detection: HAV RNA in serum or stool

* No specific treatment for acute viral hepatitis exists, and
hospitalization is not ordinarily indicated. Therapy should be
supportive and aimed at maintaining comfort and adequate

nutritional balance.
* Formaldehyde inactivated vaccines are available worldwide.

* In China, three formaldehyde-inactivated and two live
attenuated monovalent HAV vaccines are available A>
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Infected persons Contaminated animal products Zoonotic reservoirs (wild/domestic fauna)
HEV-1, HEV-2, HEV-3, HEV-4, HEV-7 HEV-3, HEV-4, HEV-5, HEV-6, HEV-7, HEV-C1 and

W ' f\ ' I HEV-C2
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Previously labeled enterically il \ .
transmitted non-A, non-B \ﬂ
hepatitis, HEV is an enterically ”‘
- =
slaughterhouses
Central America; in those o [N \ and sewages
geographic areas, HEV is themost ~_ ~ * * f‘ij;‘ w0
common cause of acute hepatitis. ~ motertochia / ot i | \\_/ 2

Run-off from

primarily in India, Asia, Africa, and

transmitted virus that occurs
sanitation services
staff and farmers
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 This agent, with epidemiologic
features resembling those of .
hepatitis A, is a 32- to 34-nm, \

nonenveloped, HAV-like virus with e el
a 7.6 kb, single-strand, positive- i Guctamineted

drinking water . .
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* All HEV isolates appear to belong to a single

. - RNA o owg Thigol .
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up to 25% and the existence of five only U Grerdyge L
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genotypes, only four of which have bee N °’
. 3+
detected in humans; genotypes 1 and 2 bz b
b . 1 h.l :a/\ &,’— v:;::“"‘u\ﬂi) > 5&)@6\'\1\(01.
appear to be more virulent, while genotypes % Y
fop R G S
3 and 4 are more attenuated and account for e | a0

subclinical infections.

* Contributing to the perpetuation of this
virus are , most notably in

Swine.
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agent to merit a new classification of its “**
own as a unique genus, Hepevirus, within

the Hepeviridae family.
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Entry of HEV into the host is by the oral route.

The incubation period ranges from 2 weeks to
2 months.

HEV replicates in the cytoplasm of hepatocytes
and is released into the bile and blood.

Viremia and fecal shedding are first detected
about 3 weeks after exposure and about a week

before onset of disease.

Wi ot

Liver enzyme values peak about 7 to 8 weeks
post exposure. Viremia may diminish at that
time; however, fecal shedding may continue for

days toweeks. .\ o) =) oy ol ol
Mortality of hepatitis E has varied in different

reports but has been as high as 1%, compared
to 0.2% for hepatitis A.
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Hepatitis E - Pathogenesis
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Figure 4 | HEV infection and hepatitis E. Appearance of hepatitis E virus (HEV)
RNA, capsid proteins and antibodies during HEV infection. IgG, immunoglobulin G;

IgM, immunoglobulin M.
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HEV infection Viral factors

* More important, however, is the severity of hepatitis E in pregnant
women, which may reach 20%.

* The reason for the excessive mortality of hepatitis E in pregnancy is
unknown, although a high viral load and abnormalities of progesterone

Hepatitis E - signaling pathways have been suggested.

Pathogenesis * Although most HEV infections are self-limiting and resolve without
sequelae, a significant proportion (>50%) of infected organ transplant

patients or those with other types of immunosuppression may develop
chronic infection that can progress to chronic hepatitis and cirrhosis.



Hepatitis E - Diagnosis and Management

* Definitive diagnosis of hepatitis E infection is usually based on
the detection of specific anti-HEV IgM antibodies to the virus in
a person’s blood. Rapid tests are available for field use.

* Additional tests include reverse transcriptase polymerase chain
reaction (RT-PCR) to detect the hepatitis E virus RNA in blood
and stool.

* No specific treatment exists for acute hepatitis E. Both
< 4nterferon‘alpha and €ibavirin’have been used successfully to
6@\’:‘2’(@\ treat chronic HEV infections.
G%ospitalization is required for people with fulminant hepatitis
and should also be considered for symptomatic pregnant
women.



Hepatitis E -
Prevention

P
Hecolin® }'g=x
Recombinant Hepatitis E Vaccine (Escherichia coli) 1 Pre-filled Syringe “\\'=

For 16 Years of Age and Older

I%( Only
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HEV prevention and disease control therefore primarily rely on water, sanitation, and
hygiene (WASH) measures.

The development of the only currently available Hepatitis E vaccine, known as HEV 239
vaccine (Hecolin®), marks an opportunity to protect vulnerable populations and curb
disease outbreaks.

The recombinant vaccine has been licensed for use in healthy adults aged =216 years in
China since 2011 via intramuscular injection using a 3-dose schedule (0, 1 and 6
months). The product is supplied in a pre-filled syringe with an approved shelf life of at
least 36 months. In a large, phase IlI clinical trial in China, it exhibited a high efficacy
rate and exhibited a good safety profile, notably in adults aged 216 year



