
Liver Infections



Overview
Viral hepatitis: A, B, C, D, E

- liver is the most affected organ and virus is primary targeting the hepatocytes

Other infectious diseases also affecting liver -w/ hepatitis possible clinical course: 

- viral: EBV, CMV, yellow fever, hemorrhagic fevers, acute HIV infection
- bacterial: leptospirosis
- infections of biliary tract, can lead to hepatic abscess
- any infection with sepsis - septic shock - multiorgan failure



Acute vs Chronic Hepatitis
Acute: A, B, C (rarely), E

- acute illness with ends with spontaneous resolution or (rarely) liver failure (B)

Chronic: B, C, D, E (rarely)

- long lasting usually asymptomatic infection 
- defined as persistence of virus more than 6 months 
- end stage is liver cirrhosis with high risk of hepatocellular carcinoma
- acute hepatitis may or may not precede the chronic infection



Acute viral hepatitis
caused by: 

A, B, rarely C and E

- acute symptomatic usually self limiting illness 
- transaminases usually more than 10-fold (AST, ALT)
- usually ALT is higher than AST

- resolves spontaneously or may lead to fulminant hepatitis with liver failure



Acute viral hepatitis - Clinical symptoms
Clinical stages: 

1. incubation period (2 weeks - 6 months, usually 4 - 8 weeks)

2. anicteric phase: fatigue, malaise, anorexia,  nausea, vomiting, myalgia, joint 

pain, dyspepsia, abdominal discomfort

3. icteric phase: subikterus, icterus, dark urine, pale stool

4. convalescent phase



Fulminant hepatitis
rare complication: 

- less than 0,5% of VHA

- 1 - 4% of VHB 

- liver failure with encephalopathy and coagulopathy within 8 weeks from first 

presentation of illness



Viral hepatitis A
- only acute infection
- chronic infection unknown
- possible relapses (in 20% of patients)

Etiology: species: Hepatovirus A, order: Picornavirales, family: Picornaviridae

- non enveloped single strand RNA virus



Viral hepatitis A - Epidemiology
Transmission: fecal-oral route

risk factor: poor hygiene

- high incidence in developing countries
- developed countries: low incidence - risk groups: homeless, segregated 

communities, MSM, contact with HAV
- highly resistant to inactivation: survives 6 hours on hands and 6 days on 

surfaces
- vaccination: possible, not mandatory



Viral hepatitis A - Clinical course
incubation period: usually 2 - 6 weeks

In children: 80% are asymptomatic, icteric phase uncommon

in adults: usually symptomatic, usually icteric

- fatigue, malaise, anorexia,  nausea, vomiting, myalgia, dyspepsia, abdominal 

discomfort, later icterus, pruritus

- extrahepatic manifestations uncommon (joint pain, myalgias, rash)

- fulminant hepatitis: uncommon (less than 0,5%)





Viral hepatitis A - Diagnosis
clinical symptoms: 

- fatigue, nausea, anorexia, dyspepsia, abdominal dyscomfort
- subikterus, icterus , dark urine, pale stool

biochemistry: more than 10-fold increase of ALT and AST

- ALT higher than AST
- GMT and ALP -  only mild elevation

Serology: anti HAV IgM, negative IgM

- positive IgG - past resolved infection or vaccination



Viral hepatitis A - Treatment
only symptomatic and hepatoprotective: 

- treating symptoms like pruritus and pain
- diet: low fat, high saccharide
- physical rest

resolves spontaneously

live-lasting immunity after resolution



Hepatitis B
Etiology: enveloped DNA virus, Hepadnavirus, family: Hepadnaviridae

Overview: 

- causes most severe forms of acute hepatitis (approx 1% is fulminant)
- in adults: 5% acute infections leads to chronicity 
- chronic infection can not be treated but prognosis is alterable by antiviral 

therapy



Hepatitis B - Epidemiology
prevalence of chronic VHB: 

- northern Europe: 0,1%
- southern Europe: 2%
- Africa: 10%
- native australians: 85%



Hepatitis B - Modes of transmission
parenteral inoculation of blood and blood products

- intravenous drug abuse
- transfusion (very rare in developed countries), blood products
- invasive medical procedures, dialysis (now very rare)
- tattoo

Sexual transmission

Vertical transmission (from mother to child): most common route in Africa

Aerosol (small droplets of blood) - laboratory personnel





Hepatitis B - Acute infection
Acute hepatitis usually indistinguishable from other causes of hepatitis

Icteric/anicteric forms (higher risk of chronic infection)

Extrahepatic manifestations common: joint pain, glomerulonefritis

Fulminant hepatitis more common than in VHA (approx 1% of untreated)



Hepatitis B - Chronic infection
5% of adult patients infected by HBV

50% in immunocompromised patients

50% of children infected in age 5 years

90% infected by vertical transmission

20% of chronic VHB patients dies due to liver cirrhosis caused by VHB



Hepatitis B - Clinical courses and diagnosis
1. Chronic VHB - replication phase
- HBsAg+, HBeAg+, anti HBsAg-, DNA high, liver inflammation high

2. Chronic VHB - replication phase HBeAg negative
- HBsAg+, HBeAg-, anti HBsAg-, DNA high, liver inflammation high
- result of inactivation of HBeAg gene, high risk of cirrhosis and carcinoma

3. Chronic VHB with low replication (inactive carriers)
- HBsAg+, HBeAg-, anti HBsAg-, DNA low, liver inflammation low
- very low disease activity, low risk of developing cirrhosis and carcinoma

4. Resolved infection:
- HBsAg-, HBeAg-, anti HBsAg+, DNA none, liver inflammation none



Treatment of chronic Hepatitis B
indication - if ALT elevation, liver inflammation or cirrhosis present

- inhibitors of reverse transcriptase: Lamivudine, Tenofovir, Entecavir
- interferon: Pegylated interferon alpha 2a

goals: in HBeAg positive - seroconversion to HBeAg negative

in HBeAg negative - suppression of replication measured by DNA load



Hepatitis B - Prevention
Vaccination (recombinant HBsAg)

Harm reduction in IVDU

Strict hygiene and asepsis in health care, Transfusions safety

Prevalence is declining worldwide

- mainly due to vaccination



Viral hepatitis C
formerly known as nonA-nonB Hepatitis, recognised in 1992

Etiology: single stranded RNA enveloped virus, hepacivirus, family: flaviviridae

- 7 genotypes (G1 - G7)

typical example of chronic viral hepatitis

- acute phase is usually asymptomatic
- chronic infection develops in about ¾ of all infected individuals
- chronic infection leads to cirrhosis in about 20% of infected after 20 years of 

infection and about 45% in 30 years of infection



Viral hepatitis C - Epidemiology
Global prevalence: 2% 

- northern Europe: <0,5%
- southern Europe 2%
- eastern Europe: 2-3%
- Asia, Africa: 3%
- Egypt: 12%



Viral hepatitis C - Epidemiology
percutaneous inoculation of infected blood and blood products

- sharing of needles and paraphernalia among intravenous drug abusers
- health care procedures 

- transfusions, blood products, percutaneous procedures, surgery, dental care, endoscopies
- dialysis
- usually in past (before 1992), in present less common
- more common in developing countries
- vaccination in past

tattoo

professional needle-stick injuries (aprox. 2% risk), splash to eye (very low risk)

sexual transmission - rarely, much lower risk of transmission than VHB



Viral hepatitis C - Clinical course
acute infection is usually asymptomatic, if present, indistinguishable from other 
causes of acute viral hepatitis, rarely diagnosed

75% of infected individuals develops chronic infection

chronic infection leads to cirrhosis in about 20% of infected after 20 years of 
infection and about 45% in 30 years of infection

possible extrahepatic manifestations: cryoglobulinemia, DM type 2, lymphomas



Viral hepatitis C - Diagnosis
screening of high risk groups

in low risk individuals: usually found incidentally during routine screening or during 
differential diagnosis of elevated liver enzymes or cirrhosis (in end-stage)

lab finding:

- mild elevation of ALT and AST but also may be normal
- anti HCV antibodies: becomes detectable from 1 - 6 months after infection
- confirmation: HCV RNA in plasma (becomes detectable 2 - 4 weeks after 

infection)



Viral hepatitis C - Treatment
former interferon based therapy obsolete (except for genotype 3 and cirrhosis)

modern treatment regimes with combination of direct acting antivirals (DAA): 
90% of success rate

therapy usually last 12 - 28 weeks

combination tailored to patient and virus genotypes

contains:

- protease inhibitors (simeprevir, paritaprevir)
- RNA polymerase inhibitor (sofosbuvir, ledipasvir, daclatasvir)



Viral hepatitis C - Prevention
no life long immunity

Vaccination - not possible

IVDU - Hamr reduction

Health care: strict control, strict following of rules of sterility, decontamination, 
hygiene (use glows, etc...)



Hepatitis D
Satellite virus: for completion of life cycle the coinfection with HBV is needed. 

- HBsAg is integral part of virion body

modes of transmission similar to HBV

Aproximately 5% of HBV carriers also infected with HDV



Hepatitis D - infection
infections with both HBV and HDV contracted together - coinfection

- acute hepatitis usually more severe than acute VHB alone
- slightly higher risk of fulminant hepatitis
- usually resolves spontaneously
- 5% of chronic infection

Infection with HDV in person with chronic hepatitis B = HDV superinfection

- more rapid progression to cirrhosis and death
- diagnosis - anti HDV antibodies
- treatment: treat the chronic hepatitis B



Hepatitis E
etiology: Hepevirus, Hepeviridae family

- non enveloped single strand RNA virus
- 4 genotypes: 1 and 2 endemic, interhuman transmission, 3 and 4 sporadic 

zoonotic infection (esp. pork, deer)

Overview: 

- clinically similar to hepatitis A
- prognosis is little bit more severe (lethality 0,5-2%)

- only acute infection, no relapses
- fecal oral route of transmission (gen 1 and 3) or alimentary (gen 3 and 4)
- severe infections in pregnant women (lethality about 20%)



Hepatitis E - Epidemiology
leading cause of acute hepatitis worldwide (approx 20 million infections per year) 

- Gen 1 and 2 - endemic in Africa, Azia, Rusia, Mexico 

- Gen 3 and 4 - sporadic zoonotic alimentary infection (undercooked meat) in 
Europe, USA and China



Hepatitis E - Diagnosis, Treatment, Prevention
Diagnosis: anti HEV IgM and IgG

Treatment: just symptomatic similar to HAV infection

Prevention: No vaccine available

- there is no long lasting immunity after resolved infection
- levels of IgG antibodies declines quickly and becomes undetectable in few 

years



The End.

Thank You.


