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Definition of Classic
hepatitis

e An acute self-limiting infection of
the liver

e Classic hepatitis ?
e Etiology:
A,B,C,D and E
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Definition of hepatitis A

* [Infectious hepatitis

e Epidemic hepatitis
* Epidemic jaundice

 Catarrhal jaundice

*Type A hepatitis

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Viral Hepatitis - Overview

.\ B C D E
Source of blood/ blood/ blood/ feces

virus blood-derived blood-derived blood-derived
body fluids body fluids body fluids

Route of fecal-oral percutaneous percutaneous percutaneous fecal-oral
transmission permucosal permucosal permucosal

Type 1&2 no

Chronic
. yes yes yes Type 3&4 Yes

infection

Prevention pre/post- pre/post- blood donor  pre/post- ensure safe
exposure exposure screening; exposure drinking

immunization immunization risk behavior immunization; , water .
. . . . Immunization
modification risk behavior

lificafi

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Etiology

» Hepatitis A virus (HAV),

* Genus Heparnavirus

e Family PlcornaV1r1dae

* SS RNA
e Single serotype worldwide
e Humans only important reservoir

Human HAYV strains are divided into 3 genotypes
. but appear to be of only 1 serotype. oios)

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




patitis tructure

Capsid

ssRINA
(7478 bases)

Nonenveloped, 27 nim RNA Virus

—https://sites:google.com/site/femergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Concentration of Hepatitis A Virus
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https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Stability

* More resistant to heat than picorna.
e Incompletely inactivated by 60°c 12 h.

e Inactivate by autoclaving (121°c, 30
minutes)

e Viable for many years at —20°c

* At room temperature for weeks

* In fecal suspensions are more resistant

EWa
10

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Stability

e Survive for days to weeks in shellfish,

e Resistant to most solvents and

detergents, and PH~3.
e [nactivate by many common

disinfecting chemicals (hypochlorite,
quaternary amonium

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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The most promising techniques are

Dry heat (80c for 24 h.)
Ultraviolet irradiation

y-irradiation
Pasteurization at 60c for 10 h.
Todine 3 mg/lit

Potassium permanganate 30 mg/lit
Formalin 1/4000 for 72 h.

Formalin 3% for 5 minutes

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Pathogenesis

e Ingested,

* Replicates in the bowel wall and
liver leads to a :

e secondary viremia that infects
the liver

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




S35l [ S9 jgd gl Jols =

Pathogenesis

* Replicates in hepatocytes (little
damage to cells)

e Released via bile to intestines

and clinical
syndrome result o immune
response and not direct eifect of:
virus

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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(Infectivity)
(Pathogenicity)

(Virolence)

| (Antigenicity)

(Immunogenicity)

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Clinical epidemiology of Hepatitis A

» Definition and public health importance
» Etiologic agents

1) Incubation period

2) Natural couarse

3) Geographical distribution

4) Timeline trend

S) Age, Gender, Occupation, Social situation

6) Predisposing factors

7) Susceptibility & Resistance

8) Secondary attack rate

9) Modes of transmission, period of communicability

»Prevention : primary, secondary, tertiary

HINHAAN1DDO
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1 -Incubation Period

Average 4 weeks

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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2 - Natural course

Most cases are asymptomatic;

It does not produce chronic carrier state and
has

No long term sequelae

Most cases resolve spontaneously in 2-4 weeks

Complete recovery 99%

Disease occurs on a sporadic and an
epidemic basis.

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




2 - Natural course

e It typically causes an acute, self-limited
illness,

e More often symptomatic in adults than in
children.

e HAYV is more severe in patients with
preexisting chronic hepatitis B or C. oo

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Acute Viral Hepatitis = //
~ Clinical Manifestations

—An acute illness with:

* discrete onset of symptoms (e.g.
fatigue, abdominal pain, loss of
appetite, intermittent nausea,

vomiting)

 Jjaundice or elevated serum
aminotransferase levels, dark
urine, light stool

e Adults usually more symptomatlc

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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2 - Natural course : Age

e Jaundice by age group :

— <byrs <10%
6-14 yrs 40%-50%

>14 yrs /0%-80%

« Rare complications:

Fulminant hepatitis
Cholestatic hepatitis
Relapsing hepatitis

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




—Clinical Manifestations of 8647
Hospitalized Patients

Symptom Percent

Jaundice 84
Weight loss 82
Malaise 80
Fever 16
Nausea 69
Vomiting 47
Abdominal pain 37
Arthralgia O |E——

QEIEIES o oogle.corn/site/ermBrgingreemergingdisappearing/emerging ebook/ermerging incde gl
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Hospitalized Patients >4

Hepatomegaly
enomegaly
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echia
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Clinical Findings

diac arrhythmias




Complications

Cholestasis
Upper gastrointestinal bleeding
Thrombocytopenic purpura
Guillain-Barré syndrome

Pure red cell aplasia
Autoimmune hemolytic anemia
Tranverse mylelitis, optic neuritis

1.6-5.
0.5-1.

Percent

3

(-

1 (6 cases

)
| (4 cases)
| (3 cases)
| (2 cases)

| (1 case each)

e N o T e M

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index
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Two thirds of patients recover by 2 months
85% by 3 months,

Nearly all by 6 months.

Recovery isfull and without sequelae, and
chronic infection does not occur.

Mandell 2015
https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Age-specific Mortality Due to Hepatitis A

Age group Case-Fatality
(years) (per 1000)

<5 3.0
>-14 16

15-29 1.6
30-49 3.8

>49 17.5
Total 4.1

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Host immune response

 Immunity after infection lasts for life
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Typical Serologic Course

Symptoms Total anti-HAV

——— —

—

12

Months aft erJZ DOSLL

https://sites.google.com/site/emergingreemerging |sappear|ng rglng e ook/emerglng index-htm
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3 — Geographical distribution

Anti-HAV Prevalence
[] High
B intermediate

B Low 38
https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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'3 — Geographical distribution

Very low

Low

Intermediate

ik - Sy . . M- . : , gt - M | 201
- High nttps://sites.google.com/site/ermnergingreemergingdisappearing/emerging_ebook/ernerging_index-htrm andell 2015
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Geographical distribution

e Worldwide

 Endemicity is related to hygienic
conditions

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Geographical distribution

Areas with high levels of infection

In developing countries with poor sanitary
conditions and hygienic practices

Most children (90%) have been infected before
the age of 10 years.

Those infected in childhood do not experience any
noticeable symptoms. ’

Epidemics are uncommon because older children
and adults are generally immune.

Symptomatic disease rates in these areas are low
and outbreaks are rare.

— WHO, F 2017

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Geographical distribution
Areas with intermediate levels of infection

In developing countries, countries with transitional
economies, and regions where sanitary conditions
are variable,

Children often escape infection in early childhood
and reach adulthood without immunity.

Ironically, these improved economic and sanitary
conditions may lead to accumulation of adults who
have never been infected and who have no
Immunity.

May lead to higher disease rates and large outbreaks
can occur.

_— WHO, F 2017

https://sites.google.com/site/femergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Geographical distribution
! S Tow levels of infects

* |ndeveloped countries with good sanitary and
hygienic conditions. Infection rates are |low.

May occur among adolescents and adults in high-
risk groups, such as injecting-drug users, men who
have sex with men, people travelling to areas of high
endemicity, and in isolated populations, such as
closed religious communities.

e When the virus gets introduced in such communities,
high levels of hygiene stops person-to-person
transmission and outbreaks die out rapidly.

— WHO, F 2017

https://sites.google.com/site/femergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Incidence of Hepatitis A, United States, 1980-2010

Incidence of hepatitis A, by year
United States, 1980-2011
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Hepatitis A in Iran
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4 - Timeline trend

Pandemics

Epidemics
Outbreaks

Seasonality

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Seasonality

Autumn , & early winter
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Occupation,
Social conditions

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Age distribution

* Infected children under 6 years of
age do not usually experience noticeable
symptoms, and only 10% develop
Jaundice.

. Among older children and adults,

symptoms, with Jaundlce occurring in
more than 70% of cases.

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




6 — Predisposing factors

Poor sanitation;

Lack of safe water:;

Use of recreational drugs;
Living in a household with an infected person;

Sexual partner of someone with acute
hepatitis A infection;

Travelling to areas of high endem1c1ty without
being immunized.

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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7 — Susceptibility and Resistance

* General
 Immunity lifelong




8 — Secondary attack rate

More than hepatitis E
Family contacts : 24%

Daycare centers : 18%
Homosexual :11%
Traveling to ... : 4%
IVDU : 2%

51 SuolaS 45 el by sl wlod 1 il g paS o Eo85 Jloss!
Acyily £ Eeuila ¥ 1J5Y aisii -5 Cowl yiuiv L lon
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9 - Transmission

e Close personal contact

(household contact, sex contact, child day care

centers)

e Contaminated food, water
(infected food handlers, raw shellfish)

* Blood exposure (rare)
(injecting drug use, transfusion)

Person-to-person transmission by the fecal-ora routeis the
primary means of HAV transmission throughout the world.

(M2015)

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Disease Peak Age

Endemicity Rat

nsmission Patterns

Early
childhood

Low to
High

High

High

Moderate Late

childhood/

young adults

Low Young adults

Very low Very low Adults

Person to person;
outbreaks uncommon

Person to person;
food and waterborne
outbreaks

Person to person,;
food and waterborne
outbreaks

Travelers:; outbreaks

A
24

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Risk factors for hepatitis A among reported cases, USA, 1990-2000

exual or housenolo
Unknown 46% contact 14%

International
travel 5%

Men who have
sex with men
10%

Injection
| drug use
‘ 6%

Child/employee

Foog-or day-care
waterborne 00,

Contact of day-care  gutbreak
child/employee 6% 4% ;

Other contact 8%
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Period of communicability

During the later half of incubation

A few days after onset

Noninfectious after first week of jaundice
Up to 6 months in infants and children

Infectivity of virus in stool is present from 21 days
before to 8 days after onset of jaundice.

The highest concentration of virus in stool is in the
2-week period betfore jaundice develops vz

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Reservoir

Human

Chimpanzees, Marmosets

Gorillas, Orangutans

Gibbons, Macaques

Owl monkey, Rhesus

Human are the only important reservoir of HAV

==
I/

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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~ Prevention and Control

Prevention of disease in “well”
Individuals

Identification and intervention In
early stages of disease

Prevention of further deterioration,
~ reduction in complications

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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1 - Primary Prevention:

 Hygiene (e.g., hand washing)

e Sanitation (e.g., clean water sources)

 Hepatitis A vaccine (pre-exposure)
 Immune globulin (pre- and post-exposure)

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Primary Prevention:

Hygiene

 Educate the public

* Provide safe water and sewage disposal

 Minimize the possibility of fecal- oral

transmission

THE MAXIME TO PREVENT HEPATITIS A
Boil it

Cook it

Peel it

Forget it

St//sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Vaccines

eInactivated vaccine
e Highly immunogenic
*97%-100% of children, adolescents, and
adults

e Highly efficacious
In published studies, 94%-100% of
children protected against clinical
hepatitis A after equivalent of one dose

~nn
(V4

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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HEPATITIS A
~ VACCINES

15t dose at time 0

21 dose 6-12 months afterwards

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Hepatitis A vaccine

Nearly 100% of people develop protective levels
of antibodies to the virus within one month after a
single dose of the vaccine.

Even after exposure to the virus, a single dose of
the vaccine within two weeks of contact with the
virus has protective effects.

Still, manufacturers recommend two vaccine
doses to ensure alonger-term protection of about
5 to 8 years after vaccination.

No vaccineislicensed for children younger than
one year of age

WHO, Fact sheet JULY 2017
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Duration of Protection After Hepatitis
A Vaccination

Protection begins 2-4 weeks after vaccine
Persistence of antibody
. At least 5-8 years among adults and children

Efficacy

- No cases in vaccinated children at 5-6 years of
follow-up
Mathematical models of antibody decline
suggest protective antibody levels persist for at
least 20 years

Other mechanisms, such as cellular memory,

— may contribute

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Hepatitis A Vaccine

* Vaccine is recommended for the
following persons 1 year of age and
older:

1. Travelers to areas with increased rates of hepatitis
A

Men who have sex with men

Injecting and non-injecting drug users

Persons with clotting-factor disorders (e.g.
hemophilia)

Persons with chronic liver disease

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




GROUP
Children

International travelers®

Close contacts of newly arriving
international adoptees
Men who have sex with men

llicit drug users

Persons with chronic liver disease,
such as those with hepatitis B or C

Persons receiving clotting factor
concentrates

Persons who work with HAV in
research laboratory settings

COMMENTS

Vaccine should be given to all children
at age 1 yr (12-23 mo).* Vaccination
of children 2-18 yr may also be
warranted.’

IG may be given in addition to or
iInstead of vaccine; children <12 mo
should receive |G (see Table 176-2)

All persons who anticipate close
personal contact (e.g., household
contact or reqular babysitter) during
the first 60 days after arrival

Includes adolescents

Includes adolescents

Increased risk of fulminant hepatitis A
with HAV infection

Mandell 2015
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Hep A: Live attenuated Vac.

A live oral vaccine is also available in
China WHO, Fact sheet JULY 2017

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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~ Hepatitis A vaccine

Countries with intermediate endemicity will
benefit the most from universal immunization
of children.

Countries with low endemicity may consider
vaccinating high-risk adults.

In countries with high endemicity, the use of
vaccineis limited as most adults are naturally
Immune. ~
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Hep A : Passive Immunization

e Hepatitis A immune globulin can be
given up to 2 weeks after an exposure

e Immunity temporary (4-5 months)

* Also given in travelers leaving for
endemic area on short notice (ie not
enough time for the vaccine to be
effective) |

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Preexposure Immunoprophylaxis

Age (yr)  Exposure Duration Recommended Prophylaxis
Short term (<3 mo)  1G 0.02 mL/kg
3-5 mo IG 0.06 mL/kg
>3 mo IG 0.06 mL/kg repeated every 5 mo
Short or long term Hepatitis A vaccine
Hepatitis A vaccine and 1G

(0.02 mL/kg) 1if exposure 1s

expected in less than 2-4 weeks
Substitute 1G as above 1f vaccine 1s

contraindicated or refused

%ﬂf

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




AGE

<12 mo
<12 mo
<12 mo

Healthy persons 1-40 yr
Healthy persons >40 yr

Immunocompromised
persons and persons
with chronic liver
disease or other
chronic medical
conditions

Persons for whom
vaccine Is
contraindicated or
who refuse vaccine

EXPOSURE
DURATION

Short term (<3 mo)
3-5 mo
>5 mo

Short or long term
Short or long term

Short or long term

Depending on expected

duration of exposure,
substitute 1G as

described above for
children <12 mo of age

RECOMMENDED
PROPHYLAXIS

IG 0.02 ml/kg
IG 0.06 mL/kg

|G 0.06 mL/kg repeated
every 5 mo

Hepatitis A vaccine

Hepatitis A vaccine. Can

add 1G (0.02 ml/kg) if
exposure Is expected
In <2 wk.

Hepatitis A vaccine. Add
IG (0.02 ml/kg) if
exposure Is expected
in <2 wk.

Mandell 2015




2 - Secondary Prevention:

Identification
And

intervention

In early stages of
disease

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Postexposure prophylaxis

o Administer postexposure prophylaxis with
hepatitis A vaccine (preferred) or 1SG
within the previous 2 weeks,

o |SG If patient Is immunosuppressed, or If
patient Is younger than 1 year of age

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




~ Postexposure prophylaxis

Time Since
Exposure

<2 wk
<2 wk

>2 wk
>) wk

Future Exposure

Likely or Other
Indication for

Vaccination®

No
Yes

No
Yes

“See Table 170-6.

"Children <ﬂ years of age (for whom vaccine 1s not licensed) and per-
sons with a contraindication to vaccination should receive immune globulin
(1G) 0.06 mL/kg, repeated every 5 months during exposure.

Recommended Prophylaxis

IG 0.02 mL/kg

IG 0.02 mL/kg and initiate
hepatitis A vaccine series’

None

Initiate hepatitis A vaccine series



~ Postexposure prophylaxis

GROUP* RECOMMENDED PROPHYLAXIS'

Persons 12 mo-40 yr Single antigen hepatitis A vaccine at
age-appropriate dose

Persons >40 yr G 0.02 mlkg is preferred: vaccine can be
used if 1G cannot be obtained

Children <12 mo G 0.02 mUkg'

Immunocompromised persons, G 0.02 mlkg'

persons who have chronic liver
disease, and persons for whom
vaccine Is contraindicated

%ﬁ

https://sites.google.com/site/emergingreemergingdisappearin erging_ebook/emerging_index
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Diagnosis
-~ Acute Viral Hepatitis

The most characterisitc markers of infection
are the serum aminotransferases

— ALT and AST

Increase proportionally during the
prodromal phase and can reach 20 x normal.

Peak when the patients are jaundiced.

AlKk Phos and LDH are usually normal.
Bilirubin can reach 20 mg/dL

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




399 ouad [ (g0 T (S pSind
Diagnosis
Acute Viral Hepatitis

PT is usually normal

If elevated, for example, INR>1.5,
serves as a prognostic marker of

fulminant hepatic failure
Normal CBC
Viral markers.........

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




Diagnosis

* Not clinically distinguisnable from
other types of acute viral hepatitis.

e Detection of HAV-specific IgM in the
blood.

e RT-PCR to detect the hepatitis A virus
RNA

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Diagnosis of hepatitis A

e Detection of IgM antibody
* |gG positive 1-3 weeks |ater; suggests prior

Infection or vaccination.

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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Hepatitis A Treatment

e Supportive- no specific role of antiviral
therapy

* Lifelong immunity likely after infection
or vaccination

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm
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3 - Tertiary Prevention:

 Liver transplantation

https://sites.google.com/site/emergingreemergingdisappearing/emerging_ebook/emerging_index-htm




~ ACUTE HEPATITIS A CASE
DEFINITION FOR SURVEILLANCE

— Clinical criteria

An acute illness with:

* discrete onset of symptoms (e.g. fatigue,
abdominal pain, loss of appetite, intermittent

nausea, vomiting), and
e jaundice or elevated serum aminotransferase

levels
— Laboratory criteria

e IgM antibody to hepatitis A virus (anti-HAYV)
positive

— Case Classification

e Confirmed. A case that meets the clinical case definition
and is laboratory confirmed or a case that meets the
clinical case definition and occurs in a person who has an
epidemiologic link with a person who has laboratory-
—confirmed hepatitis-A (i.e.,- household-or sexual contact
with an infected person during the 15-50 days before the 83
-~ onset of symptoms).
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sources :

 CDC, Internet site, 2014
« WHO/CDS/CSR/EDC/2014, Hepatitis E World
Health Organization, Department of

Communicable Disease Survelllance and,
Response

e Control of communicable diseases, 2012
e Harrison 2015

 Mandell 2015

e Fact sheet JULY 2017.
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