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Definition of hepatitisDefinition of hepatitis
•• InflammationInflammation of the liverof the liver

••Classic hepatitis ? Classic hepatitis ? 
•• Can be caused by a variety of different Can be caused by a variety of different 
viruses such as hepatitis  viruses such as hepatitis  A, B, C, D and EA, B, C, D and E

•• Correct diagnosisCorrect diagnosis can only be made can only be made 
by testing patientsby testing patients’’ sera for the presence of sera for the presence of 
specific viral specific viral antigensantigens and/or antiand/or anti--viral viral 
antibodiesantibodies & & molecularmolecular assaysassays

https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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History of Hepatitis EHistory of Hepatitis E
•• Hepatitis E was not recognized as a Hepatitis E was not recognized as a 

distinct human disease distinct human disease until 1980until 1980,,
•• Specific tests for antibody against Specific tests for antibody against hepatitis hepatitis 

AA were first applied to the study of were first applied to the study of 
epidemic waterborne hepatitis in epidemic waterborne hepatitis in IndiaIndia

•• They examined collected serums from They examined collected serums from 
19581958 Indian large epidemic of hepatitisIndian large epidemic of hepatitis

•• The The first experimentalfirst experimental evidence for the evidence for the 
existence of an additional waterborne existence of an additional waterborne 
hepatitis agent  was reported in hepatitis agent  was reported in 19831983
https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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• Non-A, non-B hepatitis
• Enterically transmitted non-A non-B 

hepatitis (ET-NANB), 
• Epidemic non-A non-B hepatitis 

(ENANB),
• Faecal-oral non-A non-B hepatitis,
• The major cause of sporadic hepatitis 

cases in regions where the epidemic 
form was known to exist

•• NonNon--A, nonA, non--B hepatitisB hepatitis
•• EntericallyEnterically transmittedtransmitted nonnon--A nonA non--B B 

hepatitis (EThepatitis (ET--NANB), NANB), 
•• Epidemic nonEpidemic non--A nonA non--BB hepatitis hepatitis 

(ENANB),(ENANB),
•• FaecalFaecal--oral nonoral non--A nonA non--BB hepatitis,hepatitis,
•• The major cause of sporadic hepatitis The major cause of sporadic hepatitis 

cases in regions where the epidemic cases in regions where the epidemic 
form was known to existform was known to exist

History History 
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كداميك از هپاتيت هاي كلاسيك به عنوان شايعترين هپاتيت تك                     
مطرح شده          Eدر مناطق آندميك هپاتيت           )   اسپوراديك    (گير 

است؟ 
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•• Every year there are Every year there are 20 million20 million
hepatitis E infectionshepatitis E infections

•• Over Over 3.3 million3.3 million acute casesacute cases of of 
hepatitis E, hepatitis E, 

•• 4400044000 hepatitis Ehepatitis E--related deathsrelated deaths in in 
2015. 2015. ((accounting for 3.3% of the mortality due to viral hepatitisaccounting for 3.3% of the mortality due to viral hepatitis))

•• High mortality rate in High mortality rate in pregnantpregnant
womenwomen

WHO, Fact 2018WHO, Fact 2018

Health Importance Health Importance 
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Viral Hepatitis - OverviewViral Hepatitis Viral Hepatitis -- OverviewOverview

AAA BBB CCC DDD EEE
Source ofSource of
virusvirus

fecesfeces blood/blood/
bloodblood--derivedderived

body fluidsbody fluids

blood/blood/
bloodblood--derivedderived

body fluidsbody fluids

blood/blood/
bloodblood--derivedderived

body fluidsbody fluids

fecesfeces

Route ofRoute of
transmissiontransmission

fecalfecal--oraloral percutaneouspercutaneous
permucosalpermucosal

percutaneouspercutaneous
permucosalpermucosal

percutaneouspercutaneous
permucosalpermucosal

fecalfecal--oraloral

ChronicChronic
infectioninfection

nono yesyes yesyes yesyes
Type 1&2 noType 1&2 no

PreventionPrevention pre/postpre/post--
exposureexposure

immunizationimmunization

pre/postpre/post--
exposureexposure

immunizationimmunization

blood donorblood donor
screening;screening;

risk behaviorrisk behavior
modificationmodification

pre/postpre/post--
exposureexposure

immunization;immunization;
risk behaviorrisk behavior
modificationmodification

ensure safeensure safe
drinkingdrinking
waterwater

Type of hepatitisType of hepatitis

Type 3&4 YesType 3&4 Yes

immunizationimmunization
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•• Hepatitis E virus (HEV), Hepatitis E virus (HEV), 
•• AA nonenvelopednonenveloped, , singlesingle stranded RNA stranded RNA 

virusvirus
•• Originally classified within the family ofOriginally classified within the family of

calicivirusescaliciviruses, , 
•• GenusGenus HepevirusHepevirus
•• FamilyFamily HepeviridaeHepeviridae
•• SphericalSpherical
•• Several different Several different strainsstrains

Etiology Etiology 
// ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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•• Genotypes 1 and 2 have been found only in Genotypes 1 and 2 have been found only in 
humans.humans.

•• Genotype 3 and 4 viruses circulate in Genotype 3 and 4 viruses circulate in 
several animals.several animals.

•• GenotypeGenotype 1 is usually seen in developing 1 is usually seen in developing 
countries & causes community level countries & causes community level 
outbreaksoutbreaks

•• Genotype 3Genotype 3 is usually seen in the developed is usually seen in the developed 
countries & does not cause outbreaks. countries & does not cause outbreaks. 
Fact 2017Fact 2017

Etiology Etiology 
ژنوتايپ هاي مختلف   ژنوتايپ هاي مختلف   / /  ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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Etiology / Geographical Distribution ofEtiology / Geographical Distribution of
VirusVirus, by Genotypes, by Genotypes

ژنوتايپ هاي مختلف   ژنوتايپ هاي مختلف   / /  ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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SphericalSpherical

SphericaSpherica

// ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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•• HEV is extremely sensitive to high HEV is extremely sensitive to high 
saltsalt concentrations concentrations 

•• HEV should be stored as HEV should be stored as coldcold as as 
possible, possible, 

•• It is It is rapidly degradedrapidly degraded when freezewhen freeze--
thawed. thawed. 

•• The virus is sensitive to degradation The virus is sensitive to degradation 
byby proteolyticproteolytic enzymesenzymes

Stability Stability 
پايداريپايداري// ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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•• Relative stabilityRelative stability toto acidacid and   and   
mild alkalinemild alkaline conditions conditions 

•• Remain Remain unalteredunaltered after exposure after exposure 
toto tritrifluorofluorotritrichloroethanechloroethane

•• Outbreaks of HEV have been Outbreaks of HEV have been 
successfully controlled by successfully controlled by 
chlorination of waterchlorination of water suppliessupplies

Stability Stability 
پايداريپايداري// ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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•• IodinatedIodinated disinfectants or disinfectants or 
autoclavingautoclaving destroys the virus destroys the virus 

•• For For transportationtransportation, should be , should be 
kept kept frozenfrozen in dry ice in dry ice 
(solid (solid CO2CO2, , --7070°°C), or preferably C), or preferably 
in in liquid N2liquid N2 ((--120120°°C)C)

Stability Stability 
پايداريپايداري// ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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•• In In monkeysmonkeys, viral replication apparently , viral replication apparently 
causes causes liver damageliver damage

•• The The immune responseimmune response successfully successfully 
eliminateseliminates viremiaviremia

•• SeroconversionSeroconversion marks the clearing of marks the clearing of 
virus fromvirus from faecesfaeces and bloodand blood

•• Severe orSevere or fulminantfulminant cases may showcases may show
submassivesubmassive and massive hepatic and massive hepatic necrosisnecrosis

Pathogenesis Pathogenesis 
تاثير پاسخ ايمني بر سير عفونت    تاثير پاسخ ايمني بر سير عفونت    // ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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ويژگي هاي مهم عامل عفونتزا   ويژگي هاي مهم عامل عفونتزا   

**  InfectivityInfectivity
**  PathogenicityPathogenicity
**  VirolenceVirolence
**  AntigenicityAntigenicity
**  ImmunogenicityImmunogenicity

ويژگي ها    ويژگي ها    // ـ عامل اتيولوژيك  ـ عامل اتيولوژيك 11
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(Case definition)(Case definition)تعريف مورد   تعريف مورد   
Clinical case definition:Clinical case definition:
• Discrete onset of an acute illness with signs/symptoms 

of (i) acute viral illness (e.g. fever, malaise, fatigue)
• and (ii) liver damage, which can be clinical
• (e.g. anorexia, nausea, jaundice, dark urine, right 

upper quadrant tenderness), and/or biochemical 
(alanine aminotransferase [ALT] levels more than 10 
times the upper limit of normal

 E Eهپاتيتهپاتيت ـ تعريف مورد ـ تعريف مورد      33

WHO. TECHNICAL CONSIDERATION&CASE DEFINITIONS TO IMPROVE SURVEILLANCE FOR VIRAL HEPATITIS. 2017. 
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(Case definition)(Case definition)تعريف مورد   تعريف مورد   
Probable case:Probable case:
• Clinical criteria: person meeting the case definition 

for acute hepatitis (Previous slide)
• Biomarker criterion: positive for IgM anti-HEV
• Epidemiological criterion: occurrence in the context 

of a biomarker-confirmed outbreak

 E Eهپاتيتهپاتيت ـ تعريف مورد ـ تعريف مورد      33

مورد محتمل؟ مورد قطعي؟       

WHO. TECHNICAL CONSIDERATION&CASE DEFINITIONS TO IMPROVE SURVEILLANCE FOR VIRAL HEPATITIS. 2017. 
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(Case definition)(Case definition)تعريف مورد   تعريف مورد   
Confirmed case:Confirmed case:
• A case of acute hepatitis that tests positive for the 

biomarker criterion mentioned at previous slide
OR

• A case of acute hepatitis with an epidemiological link 
to a confirmed case

 E Eهپاتيتهپاتيت ـ تعريف مورد ـ تعريف مورد      33

WHO. TECHNICAL CONSIDERATION&CASE DEFINITIONS TO IMPROVE SURVEILLANCE FOR VIRAL HEPATITIS. 2017. 
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Descriptive Descriptive 
epidemiology epidemiology 

and and 
occurrenceoccurrence
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1)1) Incubation periodIncubation period
2)2) NaturalNatural couarse couarse 
3)3) Geographical distributionGeographical distribution
4)4) Timeline trendTimeline trend
5)5) Age, Gender, Occupation, Social situationAge, Gender, Occupation, Social situation
6)6) Predisposing factorsPredisposing factors
7)7) Susceptibility & ResistanceSusceptibility & Resistance
8)8) Secondary attack rateSecondary attack rate
9)9) Modes of transmission, period of communicabilityModes of transmission, period of communicability

Definition and public health importanceDefinition and public health importance
Etiologic  agents Etiologic  agents 

Clinical epidemiology of Hepatitis EClinical epidemiology of Hepatitis E

Prevention : primary, secondary, tertiaryPrevention : primary, secondary, tertiary
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1 1 --Incubation PeriodIncubation Period
Average 6 weeks Average 6 weeks 
Range 2Range 2--9 weeks9 weeks

 ـ دوره كمون    ـ دوره كمون   11

به نظر شما چه عواملي بر طول دوره نهفتگي             
ويروس اثر مي گذارد؟   

به نظر شما چه عواملي بر طول دوره نهفتگي             به نظر شما چه عواملي بر طول دوره نهفتگي             
ويروس اثر مي گذارد؟   ويروس اثر مي گذارد؟   
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EE هپاتيت  هپاتيت سير طبيعيسير طبيعي
))ساب كلينيكال    ساب كلينيكال    ((ميزان موارد بدون علامت    ميزان موارد بدون علامت    ••
ميزان موارد حاد    ميزان موارد حاد    ••
ميزان موارد مزمن   ميزان موارد مزمن   ••
ميزان موارد بهبودي خودبخودي       ميزان موارد بهبودي خودبخودي       ••
سير بعدي بيماري با درمان و بدون درمان            سير بعدي بيماري با درمان و بدون درمان            ••
ميزان مرتاليتي و مربيديتي          ميزان مرتاليتي و مربيديتي          ••
ميزان مصونيت بعد از بهبودي       ميزان مصونيت بعد از بهبودي       ••

https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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2 2 -- Natural course Natural course 
•• Usually a Usually a self limitedself limited illnessillness
•• Liver failureLiver failure can occur, particularly      can occur, particularly      

during during pregnancypregnancy
•• CaseCase--fatality rate:fatality rate: Overall, 1%Overall, 1%--3%3%

Pregnant women, 15%Pregnant women, 15%--25%25%
•• Illness severity:Illness severity: Increased with ageIncreased with age
•• ChronicChronic sequelaesequelae:: Genotype 1 & 2     Genotype 1 & 2     --

Genotype 3 & 4    +Genotype 3 & 4    +

ميزان كشندگي  ميزان كشندگي  /  /   ـ سير طبيعي   ـ سير طبيعي  22

https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm



26

2 2 -- Natural course Natural course 
Chronic Hepatitis EChronic Hepatitis E

•• HEV causes protracted and chronic HEV causes protracted and chronic 
hepatitis only inhepatitis only in immunosuppressedimmunosuppressed
patients, include:patients, include:
• Solid-organ recipients, 
• HIV-infected patients, 
• Patients receiving chemotherapy for 

hematologic malignancies.

 ـ سير طبيعي  ـ سير طبيعي 22
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•• Neurologic manifestationsNeurologic manifestations, such as:, such as:
–– GuillainGuillain--BarrBarréé syndrome, syndrome, 
–– BellBell’’s palsy, s palsy, 
–– Peripheral neuropathy, Peripheral neuropathy, 
–– Muscle wasting,Muscle wasting,
–– Acute transverseAcute transverse myelitismyelitis,,
–– AcuteAcute meningoencephalitismeningoencephalitis. . 

•• ChronicChronic glomerulonephritisglomerulonephritis && cryoglobulinemiacryoglobulinemia
•• Neurologic and kidney manifestations may Neurologic and kidney manifestations may 

completely or partially resolve if HEV is cleared.completely or partially resolve if HEV is cleared.

2 2 -- Natural courseNatural course
ExtrahepaticExtrahepatic complicationscomplications

عوارض خارج كبدي  عوارض خارج كبدي  /  /   ـ سير طبيعي   ـ سير طبيعي  22
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•• Hepatitis EHepatitis E virus causes acute virus causes acute 
sporadicsporadic and and epidemicepidemic viral hepatitisviral hepatitis

•• Symptomatic HEV infection is most Symptomatic HEV infection is most 
common in common in young adultsyoung adults aged 15aged 15--40 40 
yearsyears

•• AsymptomaticAsymptomatic andand anictericanicteric infection infection 
is frequent in childrenis frequent in children

•• Comparable to hepatitis AComparable to hepatitis A

Natural courseNatural course
 ـ سير طبيعي  ـ سير طبيعي 22
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•• AA fulminantfulminant form of hepatitis develops, form of hepatitis develops, 
with mortality rates ranging between 0.5% with mortality rates ranging between 0.5% 
-- 4.0%4.0% of the overall population of patientsof the overall population of patients

•• FulminantFulminant hepatitis cases in hepatitis cases in pregnancypregnancy
may reach a mortality rate of may reach a mortality rate of 20%20% in the in the 
33rdrd trimestertrimester

•• PrematurePremature deliveries with high infant deliveries with high infant 
mortalitymortality of up to 33% are also observedof up to 33% are also observed

•• The reason of high mortality is The reason of high mortality is not clearnot clear

Natural courseNatural course  ـ سير طبيعي  ـ سير طبيعي 22

https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm



30

•• Some of the Some of the complications of complications of 
pregnancypregnancy are are toxemiatoxemia with with 
hypertensionhypertension,, proteinuriaproteinuria, , 
edemaedema,  and ,  and kidneykidney lesionslesions

•• HEV might precipitateHEV might precipitate eclampsiaeclampsia

•• CommonCommon cholestaticcholestatic jaundice can jaundice can 
persist for several weekspersist for several weeks

Natural courseNatural course
 ـ سير طبيعي   ـ سير طبيعي  22
عوارض در  عوارض در  / / 

دوره بارداري دوره بارداري 
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•• CoinfectionCoinfection of young children with of young children with HEVHEV
and and HAVHAV may lead to severe forms of may lead to severe forms of 
disease, including disease, including acute liver failureacute liver failure..

• Coinfection of HIV-positive patients with 
HEV genotype 1, 2, or 4 has not been 
reported to date.

Natural courseNatural course
CoinfectionCoinfection

عفونت توام  عفونت توام  /  /   ـ سير طبيعي   ـ سير طبيعي  22
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The outcome of acute hepatitis E The outcome of acute hepatitis E 
in pregnant women, United Arab in pregnant women, United Arab 
Emirates Emirates 
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•• Virus excretionVirus excretion in stools in stools 
continues for up to 14 days continues for up to 14 days 
after onset of illness, after onset of illness, 

•• AntibodiesAntibodies to HEV (to HEV (IgMIgM andand
IgGIgG) develop at the time ) develop at the time 
symptoms occur, symptoms occur, 

Host immune responseHost immune response
پاسخ ايمني پاسخ ايمني /  /   ـ سير طبيعي   ـ سير طبيعي  22
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Hepatitis E Virus InfectionHepatitis E Virus InfectionHepatitis E Virus Infection
Typical Serologic CourseTypical Serologic CourseTypical Serologic Course

Weeks after ExposureWeeks after ExposureWeeks after Exposure

T
ite

r
T
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r

T
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r

SymptomsSymptoms

ALTALT
IgGIgG antianti--HEVHEV

IgMIgM antianti--HEVHEV

Virus in stoolVirus in stool

00 11 22 33 44 55 66 77 88 99 1010 1111 1212 1313

وضعيت آنتي بادي ها    وضعيت آنتي بادي ها    /  /   ـ سير طبيعي   ـ سير طبيعي  22
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•• ViremiaViremia may persist after appearance may persist after appearance 
of serum antibodiesof serum antibodies

•• IgMIgM antianti--HEVHEV titrestitres decline rapidlydecline rapidly
during early convalescenceduring early convalescence

•• IgGIgG antianti--HEV have been shown to HEV have been shown to 
persist for long periods of timepersist for long periods of time
(>16 yrs)(>16 yrs) and provide protection and provide protection 
against subsequent infectionsagainst subsequent infections

Host immune responseHost immune response
پاسخ ايمني پاسخ ايمني /  /   ـ سير طبيعي   ـ سير طبيعي  22
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•• MonkeysMonkeys infected with human infected with human 
HEV are protected against new HEV are protected against new 
challenge with homologous orchallenge with homologous or
heterologousheterologous strainsstrains

•• The The immunityimmunity is is incompleteincomplete since since 
only the clinical disease seems to only the clinical disease seems to 
be preventedbe prevented

Host immune responseHost immune response
پاسخ ايمني پاسخ ايمني /  /   ـ سير طبيعي   ـ سير طبيعي  22
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 Eسير طبيعي هپاتيت     
ناشي از ژنوتايپ هاي  

مختلف 

  EEسير طبيعي هپاتيت     سير طبيعي هپاتيت     
ناشي از ژنوتايپ هاي  ناشي از ژنوتايپ هاي  
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EE هپاتيت  هپاتيت سير طبيعيسير طبيعي
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ميزان موارد حاد    ميزان موارد حاد    ••
ميزان موارد مزمن   ميزان موارد مزمن   ••
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سير بعدي بيماري با درمان و بدون درمان            سير بعدي بيماري با درمان و بدون درمان            ••
ميزان مرتاليتي و مربيديتي          ميزان مرتاليتي و مربيديتي          ••
ميزان مصونيت بعد از بهبودي       ميزان مصونيت بعد از بهبودي       ••
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3 3 –– Geographical distributionGeographical distribution
Outbreaks or Confirmed Infection in >25% of Sporadic NonOutbreaks or Confirmed Infection in >25% of Sporadic Non--ABC HepatitisABC Hepatitis

Isfahan 1991Isfahan 1991

Kermanshah Kermanshah 
19911991
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Geographical distributionGeographical distribution

•• Hepatitis E is found worldwide, but the Hepatitis E is found worldwide, but the 
prevalence is highest in prevalence is highest in East and South Asia.East and South Asia.

•• The highest prevalence of infection occurs in The highest prevalence of infection occurs in 
regions where regions where low standards of sanitationlow standards of sanitation

•• The The prevalence of antibodyprevalence of antibody to HEV in to HEV in 
suspected or documented endemic regions has suspected or documented endemic regions has 
been much lower than expected (3 been much lower than expected (3 -- 26%)26%)
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Geographical distributionGeographical distribution

•• Screening of blood donors in central Screening of blood donors in central 
EuropeEurope and and North AmericaNorth America has shown a has shown a 
prevalence of antiprevalence of anti--HEV antibodiesHEV antibodies
of of 1.4 1.4 -- 2.5%,2.5%,

•• In In South AfricaSouth Africa of 1.4%, of 1.4%, 
•• In In ThailandThailand of 2.8%, of 2.8%, 
•• In In Saudi ArabiaSaudi Arabia of 9.5%, and of 9.5%, and 
•• In In EgyptEgypt of 24.0%.of 24.0%.
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Hepatitis E in IranHepatitis E in Iran

•• We faced to an epidemic of hepatitis E We faced to an epidemic of hepatitis E 
in in KermanshahKermanshah at winter  and spring at winter  and spring 
19911991

•• It was the first one and so an It was the first one and so an emergingemerging
infectious disease in Iraninfectious disease in Iran

•• HundredsHundreds of young men and women of young men and women 
were visited  as outpatients were visited  as outpatients 

وضعيت بيماري در ايران وضعيت بيماري در ايران / /  ـ انتشار جغرافيايي    ـ انتشار جغرافيايي   33

https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm



44

Hepatitis E in IranHepatitis E in Iran

•• Hundreds of them Hundreds of them admittedadmitted inin SinaSina
hospitalhospital

•• It was due to It was due to water contaminationwater contamination
by sewage of a part of the cityby sewage of a part of the city

•• The The sewagesewage had entered the river had entered the river 
((GharahsooGharahsoo) in an area before the ) in an area before the 
water purification systemwater purification system
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Hepatitis cases reported to Center for Hepatitis cases reported to Center for 
Diseases Management, IR.Diseases Management, IR.IRANIRAN 19911991
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Hepatitis E in IranHepatitis E in Iran

•• It was It was forgottenforgotten because of the Iraq because of the Iraq 
and Iran warand Iran war

•• Many Many pregnantpregnant women that were in women that were in 
33rdrd trimester died because oftrimester died because of
fulminantfulminant hepatitis hepatitis 

•• There were many There were many abortionabortion, , stillbirthstillbirth, , 
and and pretermpreterm labor labor 
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Hepatitis E in IranHepatitis E in Iran

•• We told the general populationsWe told the general populations about about 
what happened, by T.V., radiowhat happened, by T.V., radio
newspapers, schools, prayer placesnewspapers, schools, prayer places

•• We added the We added the chloridechloride to water supply,to water supply,
•• Asked the peoples to Asked the peoples to boil the waterboil the water,,
•• Changed the direction of  the Changed the direction of  the sewagesewage
•• Drilled 10 wellDrilled 10 well for safe water supplyfor safe water supply
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4 4 -- Timeline trendTimeline trend
•• PandemicsPandemics
•• EpidemicsEpidemics
•• OutbreaksOutbreaks
•• SeasonalitySeasonality

 ـ روند زماني  ـ روند زماني 44

https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm



51

Seasonality Seasonality 

•• Outbreaks of hepatitis E are more Outbreaks of hepatitis E are more 
common in parts of the world with common in parts of the world with 
hot climateshot climates

•• Rare in Rare in temperatetemperate climatesclimates
•• Usually in Usually in rainy seasonsrainy seasons

 ـ روند زماني ـ روند زماني44
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شرايط وقوع همه گيري    
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Outbreaks and epidemicsOutbreaks and epidemics

Most outbreaks have occurred Most outbreaks have occurred 
following:following:

•• Monsoon rains,Monsoon rains,
•• Heavy flooding,Heavy flooding,
•• Contamination of well water,Contamination of well water,
•• Massive uptake of untreated sewage Massive uptake of untreated sewage 

into city water treatment plantsinto city water treatment plants

 ـ روند زماني  ـ روند زماني 44
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Outbreaks and epidemicsOutbreaks and epidemics

•• Outbreaks have been reported Outbreaks have been reported 
from : from : 

•• Algeria, Bangladesh, China, Egypt, Algeria, Bangladesh, China, Egypt, 
Ethiopia, Greece, India, Indonesia, Ethiopia, Greece, India, Indonesia, 
Iran, CIran, Côôte dte d’’Ivoire, Jordan, Libya, Ivoire, Jordan, Libya, 
Mexico, Myanmar, Nepal, Nigeria, Mexico, Myanmar, Nepal, Nigeria, 
Pakistan, southern Russia, Somalia, Pakistan, southern Russia, Somalia, 
eastern Sudan, and the Gambiaeastern Sudan, and the Gambia

 ـ روند زماني  ـ روند زماني 44
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Some of the epidemicsSome of the epidemics
PlacePlace Year Year Number  of casesNumber  of cases

IndiaIndia
MyanmarMyanmar
KashmirKashmir
ChinaChina
SomaliaSomalia
MexicoMexico
Iran (Kermanshah) Iran (Kermanshah) 
SudanSudan
ChadChad
Iraq Iraq 

19551955
19761976
19781978
19861986
19881988
19891989
19911991
20042004
20042004
20042004

3000030000
2000020000
5200052000
100000100000
1100011000
40004000
HundredsHundreds
40004000
10001000
hundredshundreds
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Recent epidemics / Ethiopia & SudanRecent epidemics / Ethiopia & Sudan

•• More than 2000 cases occurred in More than 2000 cases occurred in 
1985 and 1986 in 1985 and 1986 in Ethiopian Ethiopian 
refugeerefugee camps in camps in SomaliaSomalia and and 
SudanSudan

•• Between May and August of Between May and August of 20042004, , 
almost almost 40004000 suspected cases of suspected cases of 
hepatitis E were reported in hepatitis E were reported in 
Greater Darfur region of Greater Darfur region of SudanSudan..
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Recent epidemics (2004) / ChadRecent epidemics (2004) / Chad

•• Sudanese refugeesSudanese refugees who fled to who fled to 
camps in neighboring camps in neighboring ChadChad have have 
fared no better, and more than fared no better, and more than 
10001000 suspected cases of hepatitis E suspected cases of hepatitis E 
were identified  between June and were identified  between June and 
September. September. 

 ـ روند زماني  ـ روند زماني 44
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Recent epidemics / IraqRecent epidemics / Iraq
•• In IraqIn Iraq, where conflict also rages, , where conflict also rages, 

probable cases of hepatitis E were probable cases of hepatitis E were 
identified inidentified in SadrSadr CityCity MahmudiyaMahmudiya, , 

•• Number of reported cases in Iraq is in Number of reported cases in Iraq is in 
the the hundredshundreds rather than the thousands, rather than the thousands, 

•• Lower numbers could reflect Lower numbers could reflect 
underreportingunderreporting and the lack of a routine and the lack of a routine 
diagnostic testdiagnostic test

 ـ روند زماني  ـ روند زماني 44
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5 5 –– Age,Age,
Gender, Gender, 

Occupation,Occupation,
Social conditions Social conditions 
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India 1955India 1955--5656
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Age distribution

••AsymptomaticAsymptomatic andand anictericanicteric
infection is frequent in children infection is frequent in children 
Comparable to hepatitis AComparable to hepatitis A
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6 6 –– Predisposing factors Predisposing factors 

•• International International travelerstravelers to regions of the to regions of the 
world where HEV is endemicworld where HEV is endemic

•• RefugeesRefugees residing in overcrowded temporary residing in overcrowded temporary 
camps followingcamps following catastrophiescatastrophies, especially in , especially in 
Sudan, Somalia, Kenya and EthiopiaSudan, Somalia, Kenya and Ethiopia

•• Persons who have Persons who have chronic liver diseasechronic liver disease
•• Possibly Possibly persons workingpersons working with nonwith non--human human 

primatesprimates, , pigspigs, , cowscows, , sheepsheep and and goatsgoats

 ـ عوامل مساعدكننده  ـ عوامل مساعدكننده 66
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7 7 –– Susceptibility and ResistanceSusceptibility and Resistance

•• People who People who never have contractednever have contracted
HEV are at risk of infectionHEV are at risk of infection
•• Poor sanitationPoor sanitation

The risk factors for hepatitis E are related to The risk factors for hepatitis E are related to 
poor sanitation in large areas of the world and poor sanitation in large areas of the world and 

shedding of the hepatitis E virus inshedding of the hepatitis E virus in faecesfaeces. . 
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8 8 –– Secondary attack rateSecondary attack rate
•• MinimalMinimal personperson--toto--person transmissionperson transmission
•• The The low amountlow amount of intact HEV particles of intact HEV particles 

present in patient stools accounts for the present in patient stools accounts for the 
generally lower rate of persongenerally lower rate of person--toto--person person 
transmissiontransmission

 ـ ميزان حملات ثانويه  ـ ميزان حملات ثانويه 88
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9 9 -- Modes of TransmissionModes of Transmission
•• HEV is most commonly transmitted via HEV is most commonly transmitted via 

the fecalthe fecal--oral route:oral route:
•• WaterborneWaterborne
•• FoodborneFoodborne
•• ZoonoticZoonotic HEV (associated with consumption of HEVHEV (associated with consumption of HEV--

infected pig or deer meat)infected pig or deer meat)
•• Person to personPerson to person
•• NosocomialNosocomial
• Transfusion-associated HEV
• Vertical transmission 
• Sexually 

 ـ راه هاي انتقال ـ راه هاي انتقال99
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9 9 -- TransmissionTransmission
•• HEV is spread by the HEV is spread by the oraloral--faecalfaecal routeroute
•• Consumption ofConsumption of faecallyfaecally contaminated contaminated 

drinking drinking waterwater has given rise to epidemic has given rise to epidemic 
cases,cases,

•• Ingestion of raw or uncooked Ingestion of raw or uncooked shellfishshellfish has has 
been the source of sporadic cases in endemic been the source of sporadic cases in endemic 
areasareas

•• Most outbreaks associated withMost outbreaks associated with
faecallyfaecally contaminated drinking watercontaminated drinking water
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Transmission of Hepatitis ETransmission of Hepatitis E
 ـ راه هاي انتقال ـ راه هاي انتقال99
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ZoonoticZoonotic transmissiontransmission
•• Naturally acquired HEV antibodiesNaturally acquired HEV antibodies have have 

been detected in primates, rodents and swinebeen detected in primates, rodents and swine
•• Swine HEVSwine HEV crosscross--reacts with antibodies to reacts with antibodies to 

the human HEV the human HEV 
•• Human hepatitis EHuman hepatitis E has been transmitted has been transmitted 

under laboratory conditions to various under laboratory conditions to various 
species of species of primatesprimates, , pigspigs, , lambs,lambs, ratsrats
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ZoonoticZoonotic transmissiontransmission
•• Species specificSpecies specific HEV has been demonstrated HEV has been demonstrated 

in in pigspigs with the identification of with the identification of swine HEVswine HEV
•• Swine HEV is Swine HEV is distinctdistinct, but closely , but closely related to related to 

humanhuman HEV strainsHEV strains
•• Swine HEV raises a potential public health Swine HEV raises a potential public health 

concern forconcern for zoonosiszoonosis andand xenozoonosisxenozoonosis
followingfollowing xenotransplantationxenotransplantation with pig with pig 
organs organs 
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ZoonoticZoonotic transmissiontransmission
•• AA zoonoticzoonotic spreadspread of HEV is not excludedof HEV is not excluded
•• Monkeys, pigs, cows, rodents, sheep and Monkeys, pigs, cows, rodents, sheep and 

goats are susceptiblegoats are susceptible
•• AntiAnti--HEVHEV has been found in a significant has been found in a significant 

proportion, up to 28% in some areas, of proportion, up to 28% in some areas, of 
healthy individuals in industrialized healthy individuals in industrialized 
countriescountries

 ـ راه هاي انتقال ـ راه هاي انتقال99
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ZoonoticZoonotic transmissiontransmission
•• SubclinicalSubclinical infection of humans may be infection of humans may be 

due to due to exposure to animalsexposure to animals
•• Some HEV is Some HEV is importedimported into into 

industrialized countries and some is industrialized countries and some is 
probably endemic, possibly as aprobably endemic, possibly as a
zoonosiszoonosis
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Period of communicabilityPeriod of communicability
•• HEV has been detected in the stools of HEV has been detected in the stools of 

infected patients infected patients after the onset of illness after the onset of illness 
(jaundice) for up to 14 days(jaundice) for up to 14 days..

•• Maximal HEV shedding occurs during the Maximal HEV shedding occurs during the 
incubation periodincubation period and during and during early acuteearly acute
stage of the disease.stage of the disease.

Public Health Agency of Canada

peak fecal shedding occur during the 
incubation period and early acute 

phase. M2015

peak fecal shedding occur during the 
incubation period and early acute 

phase. . M2015M2015
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Prevention and ControlPrevention and Control
•• Primary Prevention:Primary Prevention:

Prevention of disease in Prevention of disease in ““wellwell””
individualsindividuals

•• Secondary Prevention:Secondary Prevention:
Identification and intervention in Identification and intervention in 
early stages of diseaseearly stages of disease

Tertiary Prevention:Tertiary Prevention:
Prevention of further deterioration, Prevention of further deterioration, 
reduction in complicationsreduction in complications
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1 1 -- Primary Prevention:Primary Prevention:

•• Avoid Avoid drinking waterdrinking water (and beverages with (and beverages with 
iceice) of unknown purity, uncooked ) of unknown purity, uncooked shellfishshellfish, , 
and uncooked and uncooked fruitfruit//vegetablesvegetables not peeled or not peeled or 
prepared by travelerprepared by traveler

•• IGIG prepared from donors in Western prepared from donors in Western 
countries countries does not preventdoes not prevent infectioninfection

•• Unknown efficacy of IG prepared from Unknown efficacy of IG prepared from 
donors in endemic areasdonors in endemic areas

•• VaccineVaccine??

پيشگيري سطح اولپيشگيري سطح اول
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The Strategic Advisory Group of Experts (SAGE)The Strategic Advisory Group of Experts (SAGE)

•• The vaccine is approved for use in China in those The vaccine is approved for use in China in those 
aged aged 1616––65 years65 years..

•• HecolinHecolin®® is well tolerated and has been is well tolerated and has been 
demonstrated to have a good demonstrated to have a good safety profilesafety profile in this in this 
age range.age range.

•• This vaccine is This vaccine is highly immunogenichighly immunogenic, with nearly , with nearly 
all the recipientsall the recipients seroconvertingseroconverting after 3 doses after 3 doses 
administered in a administered in a 0, 1 and 6 month0, 1 and 6 month schedule.schedule.

Weekly epidemiological record, No. 50, 12 DECEMBER 2014Weekly epidemiological record, No. 50, 12 DECEMBER 2014

Vaccines Vaccines للپيشگيري سطح اوپيشگيري سطح او



81

•• The vaccine protects against symptomatic The vaccine protects against symptomatic 
HEV infection, with HEV infection, with over 90% efficacyover 90% efficacy
based on clinical trials involving based on clinical trials involving 109 959 109 959 
individualsindividuals. . 

•• Data on protection are primarily applicable Data on protection are primarily applicable 
to to genotype 4genotype 4 associated disease; associated disease; 

•• Data on disease caused by other genotypes: Data on disease caused by other genotypes: 
–– Are too limited (genotype 1) or Are too limited (genotype 1) or 
–– Not available (genotype 2 and 3).Not available (genotype 2 and 3).

Weekly epidemiological record, No. 50, 12 DECEMBER 2014Weekly epidemiological record, No. 50, 12 DECEMBER 2014

The Strategic Advisory Group of Experts (SAGE)The Strategic Advisory Group of Experts (SAGE)
Vaccines Vaccines للپيشگيري سطح اوپيشگيري سطح او
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•• Data on safety and efficacy in children Data on safety and efficacy in children 
aged <16 years or persons aged >65 aged <16 years or persons aged >65 
years, and in areas with years, and in areas with genotype 1, 2 genotype 1, 2 
and 3and 3 HEV infections, are lacking. HEV infections, are lacking. 

•• Data on the safety and efficacy of the Data on the safety and efficacy of the 
vaccine in vaccine in pregnantpregnant women are women are 
limited.limited.

Weekly epidemiological record, No. 50, 12 DECEMBER 2014Weekly epidemiological record, No. 50, 12 DECEMBER 2014

The Strategic Advisory Group of Experts (SAGE)The Strategic Advisory Group of Experts (SAGE)
Vaccines Vaccines للپيشگيري سطح اوپيشگيري سطح او

محدوديت ها   محدوديت ها   
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2 - Secondary Prevention:2 2 -- Secondary Prevention:Secondary Prevention:

Identification
And

intervention
in early stages of 

disease

IdentificationIdentification
AndAnd

interventionintervention
in early stages of in early stages of 

diseasedisease
https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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• Cases of hepatitis E are not clinically
distinguishable from other types of acute viral 
hepatitis.

• Diagnosis is usually based on the detection of 
specific IgM antibodies to the virus in the blood. 

• Additional tests include RT-PCR to detect the 
hepatitis E virus RNA in blood and/or stool, but 
this assay may require specialized laboratory 
facilities.

Diagnosis of hepatitis EDiagnosis of hepatitis E

WHO, FACT SHEET, 2018WHO, FACT SHEET, 2018

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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Diagnosis of hepatitis EDiagnosis of hepatitis E
•• Hepatitis E should be suspected in Hepatitis E should be suspected in 

outbreaks of waterborne hepatitis outbreaks of waterborne hepatitis 
occurring in:occurring in:

•• DevelopingDeveloping countries,countries,
•• Especially if the disease is more severe in Especially if the disease is more severe in 

pregnantpregnant women,women,
•• Or if Or if hepatitis A has been excludedhepatitis A has been excluded
•• If laboratory tests are not available, If laboratory tests are not available, 

epidemiologic evidenceepidemiologic evidence can help in establishing can help in establishing 
a diagnosis.a diagnosis.

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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Hepatitis E should be suspected Hepatitis E should be suspected 
in outbreaks of waterborne in outbreaks of waterborne 
hepatitis, especially if the hepatitis, especially if the 
disease is more severe in disease is more severe in 

pregnant womenpregnant women, or if hepatitis , or if hepatitis 
A has been excluded. A has been excluded. 

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 

https://sites.https://sites.googlegoogle.com/site/.com/site/emergingreemergingdisappearingemergingreemergingdisappearing/emerging_/emerging_ebookebook/emerging_index/emerging_index--htmhtm
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•• Diagnosis of HEV had previously been made Diagnosis of HEV had previously been made 
serologicallyserologically, , 

•• Molecular diagnosis via Molecular diagnosis via PCRPCR has better sensitivity has better sensitivity 
and specificity and specificity 

•• MolecularMolecular diagnosis is the diagnostic technique of diagnosis is the diagnostic technique of 
choicechoice, if available., if available.

•• CultureCulture and detection of viral antigen are not and detection of viral antigen are not 
appropriate for diagnostic tests because of their appropriate for diagnostic tests because of their 
poor sensitivitypoor sensitivity..

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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• Detection of HEV-specific IgM can be used for 
serologic diagnosis of acute HEV infection in 
areas of low prevalence, but 

• Comparative studies have shown a wide range of 
assay performance. 

• Diagnostic assays for the detection of HEV-
specific IgG could be useful for the diagnosis of 
acute hepatitis in returning travelers

• For differential diagnosis, more-specific tests are 
necessary.

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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•• Diagnostic assays for the detection of HEVDiagnostic assays for the detection of HEV--
specificspecific IgGIgG could be useful for the diagnosis of could be useful for the diagnosis of 
acute hepatitis in returning travelersacute hepatitis in returning travelers

•• For differential diagnosis, moreFor differential diagnosis, more--specific tests are specific tests are 
necessary.necessary.

•• Although the titer of HEVAlthough the titer of HEV--specificspecific IgGIgG tends to tends to 
decline markedly in the first year after infection, decline markedly in the first year after infection, 
this relationship is not reliable enough to aid in this relationship is not reliable enough to aid in 
differential diagnosisdifferential diagnosis..

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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•• IgGIgG is of little use for diagnosis of acute infection is of little use for diagnosis of acute infection 
in developing countries where HEV is endemic.in developing countries where HEV is endemic.

•• Because HEV may account for as much as 70% of Because HEV may account for as much as 70% of 
the cases of acute viral hepatitis in endemic the cases of acute viral hepatitis in endemic 
countries, specificity of assays is less critical than countries, specificity of assays is less critical than 
assay sensitivity in these settings.assay sensitivity in these settings.

•• A A rapid pointrapid point--ofof--carecare IgMIgM testtest may have may have 
promise for diagnostic use in HEVpromise for diagnostic use in HEV--endemic areas, endemic areas, 
with sensitivity and specificity comparable towith sensitivity and specificity comparable to IgMIgM
ELISA assays.ELISA assays.

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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•• RTRT--PCR RNAPCR RNA in serumin serum is the gold standard in is the gold standard in 
specificity for diagnosis of acute HEV specificity for diagnosis of acute HEV 

•• It is It is impractical for field useimpractical for field use, especially in rural , especially in rural 
areas where the virus is endemic or in refugee areas where the virus is endemic or in refugee 
settings. settings. 

•• RTRT--PCRPCR has also been particularly useful in has also been particularly useful in 
research situationsresearch situations for the detection of divergent for the detection of divergent 
HEV strains where the serologic responses may HEV strains where the serologic responses may 
not be detected with some assays. not be detected with some assays. 

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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• RT-PCR is an important confirmatory assay for 
positive HEV IgM tests in nonendemic countries

• Can be used to monitor infection
• Inter-laboratory  variability is a concern.
• Furthermore, during acute infection, sensitivity is 

constrained by the relatively brief duration and 
level of viremia as well as the stability of HEV 
RNA in clinical samples collected in the field.

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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• Genomic-based methods are essential for 
diagnosis of chronic HEV infection, 
especially because many patients never 
seroconvert.

• Following HEV viremia using a molecular 
method is also important in monitoring 
response to antiviral treatment in chronic 
HEV. 

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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• The primers for RT-PCR must be chosen 
carefully because HEV is genetically 
heterogeneous, with four genotypes 
recognized to date. 

• Primers located in highly conserved regions 
of the genome or degenerate primers must be 
used to ensure detection of all recognized 
variants of HEV.

MANDELL, 2015MANDELL, 2015

Secondary prevention
Diagnosis

Secondary preventionSecondary prevention
DiagnosisDiagnosis

تشخيص تشخيص / / پيشگيري سطح دوم پيشگيري سطح دوم 
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Secondary prevention
Treatment

Secondary preventionSecondary prevention
TreatmentTreatment

•• Acute HEV infection is generally selfAcute HEV infection is generally self--
limited and requires only supportive care. limited and requires only supportive care. 

•• Severe acuteSevere acute cases have been treated cases have been treated 
successfully withsuccessfully with ribavirinribavirin..

•• RibavirinRibavirin monotherapymonotherapy appears to be highly appears to be highly 
effective in treatment of effective in treatment of chronic hepatitis Echronic hepatitis E
in solidin solid--organ transplant recipientsorgan transplant recipients

MANDELL, 2015MANDELL, 2015

درماندرمان/  /  پيشگيري سطح دوم پيشگيري سطح دوم 
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3 3 -- Tertiary Prevention:Tertiary Prevention:

•• Liver transplantation Liver transplantation 

پيشگيري سطح سومپيشگيري سطح سوم
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Surveillance Surveillance 
•• Provision of Provision of safe drinking watersafe drinking water and proper and proper 

disposal of sanitarydisposal of sanitary wastewaste
•• Monitoring diseaseMonitoring disease incidenceincidence
•• Determination of Determination of source of infectionsource of infection and and 

mode of transmissionmode of transmission by epidemiologic by epidemiologic 
investigationinvestigation

•• Detection of Detection of outbreaksoutbreaks
•• Spread containmentSpread containment
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Future considerationsFuture considerations

•• The development of more sensitive and specific The development of more sensitive and specific 
serologic serologic teststests

•• Insight into the Insight into the epidemiologyepidemiology of the diseaseof the disease
•• The manufacture ofThe manufacture of hyperimmunehyperimmune E E globulinglobulin
•• Production of a Production of a vaccine against all 4 genotypesvaccine against all 4 genotypes
•• There is a need for determining the There is a need for determining the durability of durability of 

antianti--HEVHEV neutralizing antibody after natural neutralizing antibody after natural 
infection or vaccinationinfection or vaccination
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•• The development of The development of differentialdifferential diagnostic diagnostic 
tests to distinguish between infections with tests to distinguish between infections with 
swine HEV and human HEV is necessaryswine HEV and human HEV is necessary

•• The The pathogenesispathogenesis of the disease, especially in of the disease, especially in 
infected pregnant women, needs to be infected pregnant women, needs to be 
elucidatedelucidated

•• International measuresInternational measures should be should be 
establishedestablished

Future considerationsFuture considerations
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Sources:
• WHO, Hepatitis E, Fact sheet,  September 2018 
• Kevin Forward, Departments of Pathology, 
Microbiology and Immunology and Medicine, 
Hepatitis A through E.
• CDC, Internet site, 2016
• Control of communicable diseases, 2008
• Harrison 2015
• Mandell 2015
• Canada site, 2014
• New England journal of medicine, 2014. 
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اپيدميولوژي باليني و كنترل بيماري هاي         اپيدميولوژي باليني و كنترل بيماري هاي         
عفونيعفوني

   آدرس اسلايدها و كتب الكترونيك      آدرس اسلايدها و كتب الكترونيك   
::   در سايت هاي اينترنتي     در سايت هاي اينترنتي  
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