
Differential Diagnosis of Acute Hepatitis

Infectious Noninfectious

Epstein-Barr virus
Cytomegalovirus
Herpes simplex virus
Yellow fever
Leptospirosis
Q fever
HIV
Brucellosis
Lyme disease
Syphilis

Drug-induced hepatitis
Autoimmune hepatitis
Ischemic hepatitis
Acute fatty liver of pregnancy
Acute Buddy-Chiari syndrome
Wilson’s disease

Hepatitis A   - HAV

Hepatitis B   - HBV

Hepatitis C   - HCV

Hepatitis D   - HDV

Hepatitis E   - HEV

HEPATITIS - inflammation of the liver tissue



Cytomegalovirus - CMV

Epstein-Barr - EBV

Varicella-Zoster - VZV 

Yellow Fever - YFV

Dengue (1-4) - DENV

Rift Valley Fever – RVFV

HEPATOTROPISM: FREQUENT



Adenoviruses

Coxsackie A 

Coxsackie B 

Echoviruses

Herpes Simplex

Mumps

Parvovirus B19

HEPATOTROPISM: SPORADIC



Hepatitis A   - HAV

Hepatitis B   - HBV

Hepatitis C   - HCV

Hepatitis D   - HDV

Hepatitis E   - HEV

HEPATOTROPISM: broad







HCV

Name                            Family                  genome

Hepatitis A virus            Picornaviridae          RNA +

Hepatitis B virus            Hepadnaviridae DNA

Hepatitis C virus             Flaviviridae RNA+

Hepatitis delta virus        Deltavirus                 RNA –

Hepatitis E virus Caliciviridae- Hepevirus    RNA +

MAJOR HEPATITIC VIRUS
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Viral Hepatitis - Historical Perspectives



HEPATITIS A VIRUS





The Picornaviridae is a family of small, icosahedral viruses 

with single-stranded, highly diverse positive-sense RNA 

genomes. 

The family comprises 47 genera containing 110 species, but 

many viruses are presently awaiting classification. 

Picornaviruses may cause subclinical infections of humans and 

animals or conditions ranging from mild febrile illness to severe 

diseases of heart, liver and the central nervous system.







HEPATITIS A VIRUS

Picornaviridae

 Single serotype 

 Endemic worldwide

 Acute disease and asymptomatic infection

Oro-fecal transmission

No chronic infection

 Protective antibodies develop in response 

to infection - confer lifelong immunity



•Jaundice by           <6 yrs <10% 

age group:                     6-14 yrs 40%-50%

>14 yrs 70%-80%

•Rare complications:  Fulminant hepatitis

Cholestatic hepatitis                

Relapsing hepatitis

•Incubation period:        30 days on average

Range: 15-50 days

•Chronic sequelae:       None 

HEPATITIS A VIRUS - CLINICAL FEATURES



Bendinelli, Pistello et al., Manual of Clinical Laboratory Immunology,

Rose et al. eds, American Society for Microbiology, VIIth ed., in press.

The best laboratory method for 

the diagnosis of acute infection 

is the detection of HAV-specific 

IgM in serum

HAV Diagnosis



HEPATITIS B VIRUS







The Hepatitis surface
antigen (HbsAg) and the 
related antibody (Anti-
Hbs)

The particulate
nucleocapsid antigen
(HbcAg) and the related
antibody (Anti-HbC)

The antigen structurally
related to HbcAg, namely
hepatitis B e antigen
(HBeAg) and the related
antibody (Anti-Hbe)

HBV DNA 



(sodium taurocholate cotransporting polypeptide) 



Key role of HBV covalently closed circular (ccc) DNA in viral persistence and chronic hepatitis B

• cccDNA is the template for viral RNAs and subsequent 

generation of progeny virions

• A few copies of cccDNA per liver can (re)initiate full-

blown infection. 

• HBV persistence is mediated by an intranuclear, 

episomal form of cccDNA

• cccDNA is not targeted by current treatments and a 

cure of chronic hepatitis B requires elimination of 

cccDNA



Incubation period: Average 60-90 days

Range 45-180 days

Clinical illness (jaundice): <5 yrs, <10%
>5 yrs, 30%-50%

Acute case-fatality rate: 0.5%-1%

Chronic infection: <5 yrs, 30%-90%
>5 yrs, 2%-10% 

Premature mortality from
chronic liver disease: 15%-25%



Outcome of Hepatitis B Virus Infection by Age at Infection

Symptomatic Infection

Chronic Infection

Age at Infection
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Characteristics of hepatitis B virus antigens (Ag) and antibodies (Ab)





INTERPRETATION OF SEROLOGICAL RESULTS



HBs-

Ag

HBe-

Ag

HBV-

DNA

HBc-

IgM

HBc-

IgG

HBs-

Ab

HBe-

Ab

Acute 

hepatitis
+ + + + -/+ - -

Chronic

hepatitis
+ -/+ + -/+ +  - +

Resolution - - - - + + +

Past

infection
- - - - + + -/+

Remote 

infection
- - - - + - -

Vaccination - - - - - + -

Occult

hepatitis
- - + - -/+ - -



Bendinelli, Pistello et al., Manual of Clinical Laboratory Immunology,

Rose et al. eds, American Society for Microbiology, VIIth ed., in press.





Cumulative incidence of HBV resistance to lamivudine (LAM), adefovir (ADV), entecavir (ETV), telbivudine (LdT) and 

tenofovir (TDF) in published pivotal trials in NUC-naive patients. For method of calculation, see [61]. These trials 

included different populations, used different exclusion criteria and different follow-up endpoints



Virus Type of vaccine Route of administration Protocols for 
administration 

Effectiveness Duration of protection Possible adverse events 

JEV inactivated intramuscular 3 doses given on days 0, 
7 , 30  before travel to 
endemic areas 

80% after 2 doses

99% after 3 doses

(?) Fever, headache, 
nausea, abdominal pain, 
myalgia, dizziness, 
neurological 
complications, skin 
rashes

VZV attenuated subcutaneous 1 dose in children up to 
12 years old, 2 doses in 
older individuals 

>90% (?) Local: redness, swelling, 
tenderness

General: fever with skin 
rash

Smallpox attenuated subcutaneous single administration >95% 3-5 years Fever, hypersensitivity, 
cutaneous 
manifestations, cardiac 
abnormalities and 
abnormalities of CNS

HBV recombinant intramuscular 3 dosi in the 1st year of 
life (3-5-12 months) 

50-99% 3-5 years Local:pain

General: headache

Rabies virus inactivated intramuscular Pre-exposure: 3 doses 
given on days 0-7-21 or 
28

Post-exposure: 5 doses 
given on days 0-3-7-14-
28 with hyperimmune 
globulins 

100% >2 years Headache, dizziness, 
myalgia, abdominal
pain, hypersensitivity, 
rare neurological
complications

Main features of all antiviral vaccines commercially available (2)

Legend: MMR:measles-mumps-rubella; HAV: hepatitis A virus; JEV: Japanese encephalitis virus; VZV: varicella-zoster virus; HBV: 

hepatitis B virus; HPV: human papilloma virus; LAIV: live attenuated influenza vaccine.

G. Antonelli, M. Clementi, G. Pozzi, G.M. Rossolini

Principi di Microbiologia Medica, II edizione. Copyright 2017 C.E.A. Casa Editrice Ambrosiana



DELTAHEPATITIS - HEPATITIS D VIRUS





HEPATITIS D (Delta) VIRUS

Hepatitis D virus can multiply only in a 
cell infected with HBV



Coinfection

–severe acute disease

– low risk of chronic infection

Superinfection

–usually develop chronic HDV infection

–high risk of severe chronic liver disease

Hepatitis D - Clinical Features



Coinfection

Symptoms
Serological markers

Months Years



Superinfection
Symptoms

Months Years

Serological markers



HEPATITIS C VIRUS











Features of HCV Infection

Incubation period Average 6-7 weeks

Range 2-26 weeks

Acute illness (jaundice) Mild (<20%)

Case fatality rate Low

Chronic infection 60%-85%

Chronic hepatitis 10%-70% (most asx)

Cirrhosis <5%-20%

Mortality from CLD 1%-5%



Outcome and exitus of HCV infection



Bendinelli, Pistello et al., Manual of Clinical Laboratory Immunology,

Rose et al. eds, American Society for Microbiology, VIIth ed., in press.



Current targets of HCV therapy / 3

May 2016



HEPATITIS E VIRUS





Hepatitis E virus (HEV) infection is being increasingly 

recognized in medical research as HEV infection has reached 

industrialized countries.

Although HEV was discovered in 1983  and subsequent 

experimental analyses were initiated since 1990/1991 on HEV 

isolates , there exists a considerable lack of understanding and 

knowledge of transmission routes, life-cycle, pathogenesis, 

genome variability and viral evolution.

HEV is a small RNA, non-enveloped virus, 32–34nmin diameter 

and belonging to the genus Orthohepevirus of the Hepeviridae

family  

The HEV genome is a positive-sense single-stranded RNA

molecule of 7.2 kb containing three open reading frames 

(ORF1, ORF2, and ORF3), 5′- and 3′-untranslated regions 

(UTRs), and a polyA-tract at the 3′-end



Classification of the hepatitis E viruses

The most accepted classification of hepatitis E viruses has involved 

their categorization into four major genotypes, with genotype 1 

(Pakistan Sar55 strain—M80581) and genotype 2 (Mexican strain—

M74506) only infecting humans, while genotype 3 (US strains—

AF082843) and genotype 4 (Chinese T1 strain—AJ272108) are 

zoonotic22,47–49. Genotypes 1 and 2 are relatively conserved because 

they only infect humans, but genotypes 3 and 4 are much more 

diverse since they have a broader host spectrum50. The identification 

of more HEV isolates from different species, such as trout, deer, 

rabbit, chicken, mongoose, rats, bats, ferrets, and camels has 

demonstrated the need for a new taxonomic system of the 

Hepeviridae family51–53.

https://www.ncbi.nlm.nih.gov/nuccore/M80581
https://www.ncbi.nlm.nih.gov/nuccore/M74506
https://www.ncbi.nlm.nih.gov/nuccore/AF082843
https://www.ncbi.nlm.nih.gov/nuccore/AJ272108
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6265337/#CR22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6265337/#CR47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6265337/#CR49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6265337/#CR50
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6265337/#CR51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6265337/#CR53


The HEV genome is a positive-sense single-stranded RNA

molecule of 7.2 kb containing three open reading frames (ORF1, 

ORF2,

and ORF3), 5′- and 3′-untranslated regions (UTRs), and a polyA-

tract

at the 3′-end









 Most outbreaks associated with faecally contaminated drinking
water.

 Several other large epidemics have occurred since in the Indian
subcontinent and the USSR, China, Africa and Mexico.

 In the United States and other nonendemic areas, where
outbreaks of hepatitis E have not been documented to occur, a
low prevalence of anti-HEV (<2%) has been found in healthy
populations. The source of infection for these persons is
unknown.

 Minimal person-to-person transmission.

Hepatitis E -

Epidemiologic Features



Incubation period: Average 40 days

Range 15-60 days

Case-fatality rate: Overall, 1%-3%

Pregnant women, 15%-25%

Illness severity: Increased with age

Chronic sequelae: None identified

Hepatitis E - Clinical Features



Bendinelli, Pistello et al., Manual of Clinical Laboratory Immunology,

Rose et al. eds, American Society for Microbiology, VIIth ed., in press.



Incubation period: Average 40 days

Range 15-60 days

Case-fatality rate: Overall, 1%-3%

Pregnant women, 15%-25%

Illness severity: Increased with age

Chronic sequelae: None identified

Hepatitis E - Clinical Features







Differential Diagnosis of Acute Hepatitis

Infectious Noninfectious

Epstein-Barr virus
Cytomegalovirus
Herpes simplex virus
Yellow fever
Leptospirosis
Q fever
HIV
Brucellosis
Lyme disease
Syphilis

Drug-induced hepatitis
Autoimmune hepatitis
Ischemic hepatitis
Acute fatty liver of pregnancy
Acute Buddy-Chiari syndrome
Wilson’s disease

Hepatitis A   - HAV

Hepatitis B   - HBV

Hepatitis C   - HCV

Hepatitis D   - HDV

Hepatitis E   - HEV

HEPATITIS - inflammation of the liver tissue


