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Hepatitis A 
Hepatitis A Virus (HAV) causes an acute infection of the liver and six HAV genotypes (I to VI) have 
been identified. Genotypes I, II and III, divided into subtypes A and B, infect humans. Genotype I 
is the most prevalent worldwide, with IA being reported more frequently than IB. 
Epidemiology 
The incidence of hepatitis A has been decreasing in high‐income countries over the last 50 years 
and most of the EU/EEA is considered to have very low hepatitis A endemicity. About 13 000 cases 
are reported each year in EU/EEA countries (3.0 per 100 000) with a seasonal peak in the autumn. 
Incidence of HAV is lowest in Scandinavia, higher in Mediterranean countries and highest in 
Eastern Europe. The decreased incidence in Europe has led to increased susceptibility in younger 
people. Cases are more common in under 45s and in men. 
High prevalence areas include most of Asia, Africa and Latin America and many cases in Europe 
result from travel to these countries. Other groups at increased risk include those in contact with a 
case of HAV (e.g. household or nursery), MSM, Intravenous Drug Users (IDU), ethnic minorities 
with links to high prevalence countries, haemophiliacs and residents and workers in institutions for 
those with mental disability. 
Clinical features 
The clinical picture may range from no symptoms to fulminant hepatitis and is greatly influenced 
by age. Less than 10% of those aged under six years develop jaundice, but 40% have fever and dark 
urine and 60% develop nausea/ vomiting, malaise and diarrhoea. Around half of older children and 
three‐quarters of adults develop jaundice after a two‐ to three‐day prodrome of malaise, anorexia, 
nausea, fever and dark urine. Overall case fatality is around 0.1% but may increase to around 1.8% 
in those aged over 65. Prolonged, relapsing hepatitis for up to one year occurs in 15% of cases. No 
chronic infection is known to occur and infection confers lifelong immunity. 
Hepatitis B. 
Laboratory confirmation 
Confirmation of acute HAV is dependent upon demonstration of specific IgM antibodies (Anti‐
HAV IgM), which are usually present at onset of symptoms and persist for around three months. 
IgG antibody persists for life and so in the absence of IgM, a fourfold rise in titres in paired samples 
is required for diagnosis. Persistent IgG is taken as evidence of immunity due to past infection (or 
vaccination). Blood samples are usually used, but salivary IgM (and IgG) testing is available at 
specialist laboratories and may be useful in outbreak investigations. HAV‐RNA can be detected in 
blood and stool early in the infection. Subtyping may also be available. 
Transmission 
HAV infection is spread primarily by the faeco‐oral route from other humans. Up to 108 infectious 
units per millilitre are excreted in faeces during the late incubation period and the first week of 
symptoms. Viraemia also occurs during the prodromal phase of the illness but the viral load is at 
much lower levels than in stool. Saliva and urine are of low infectivity. 
Faeco‐oral spread is likely to be responsible for secondary transmission to household and nursery 
(secondary attack rate of between 2 and 26%) and institutional contacts, perhaps aided by 
transmission via fomites. HAV can spread rapidly, but silently among mobile, faecally incontinent 
children in nurseries and then cause illness in their contacts. 



Infection among IDUs has been reported in several European countries and is likely to be due to 
poor hygiene, although contamination of drugs and needle sharing may contribute. Travellers to 
endemic countries risk exposure via contaminated food or water. HAV can survive for 3–10 months 
in water, suggesting that even in Europe, shellfish harvested from sewage contaminated waters are a 
potential source; shellfish concentrate viruses by filtering large quantities of water and are often 
eaten raw or after gentle steaming which is inadequate to inactivate 
HAV. Infected food handlers with poor personal hygiene may also contaminate food. Imported fruit 
and salad vegetables have also caused outbreaks. 
Transmission among MSM does occur and there have been outbreaks of hepatitis A among the 
MSM population. Many cases of HAV do not have a recognized risk factor: it is likely that many of 
these contracted their infection from an undiagnosed or asymptomatic child case in their household. 
Such cases may be a factor in community outbreaks that evolve slowly over several months. 
Acquisition 
The incubation period is reported as 15–50 days (mean 28 days) and appears to be dose‐dependent. 
The infectious period is from two weeks before onset of symptoms until one week after, although 
some, particularly children, may excrete a week longer. Infectivity is maximal during the prodromal 
period. 
Immunity to previous infection is lifelong, but because of the decreasing incidence in EU countries 
over the last half‐century, the majority of those under 50 years of age are susceptible. Those at 
increased risk of severe disease include those with chronic liver disease or chronic hepatitis B or C 
infection and older people. 
Prevention 
• Personal hygiene: including hand washing; ensuring toilet hygiene in nurseries and schools; care 
with food and water during travel to low‐ and middle‐income countries; condom use and careful 
hygiene after anal sex. 
• Sanitary disposal of sewage and treatment of water supplies. 
• Vaccination of travellers (over one year of age) to countries outside Northern or Western Europe, 
North America, Australasia orJapan, preferably at least two weeks before the date of departure (but 
can be given up to day of departure if necessary). This includes ethnic minority residents who are 
visiting relatives or friends in their family’s country of origin. If time permits those over 50 years of 
age or born in high endemicity areas or with a history of jaundice can be tested for immunity before 
vaccination. Human Normal Immunoglobulin G (HNIG) may be available for 
immunocompromised travellers. 
• Vaccination of other risk groups, including patients with chronic liver disease or haemophilia, 
those with chronic hepatitis B or C, sexually active MSM, IDU, certain laboratory staff, staff and 
residents of certain institutions where good hygiene standards cannot be achieved, sewage workers 
and people who work with primates. 
• Shellfish should be steamed for at least 90 seconds or heated at 85–90 °C for four minutes before 
eating. 
• Sodium hypochlorite, 2% glutaraldehyde, and quaternary ammonia compound with 23% HCI 
are effective for decontaminating surfaces. 
Surveillance 
• Confirmed or suspected cases of acute infectious hepatitis should be reported to local public 
health authorities. 



• All laboratory confirmed acute cases (e.g. IgM positive) of hepatitis A should be reported to local 
public health authorities and national surveillance systems. 
Response to a case 
• Enteric precautions until seven days after onset of jaundice (if no jaundice, precautions until seven 
days after onset of compatible symptoms). Case should not prepare food for 14 days after onset. 
• Exclude all cases from work, school or nursery until seven days after onset of jaundice or 
compatible symptoms, irrespective of whether they are in groups with increased risk of further 
transmission (Box 2.2.1). 
• Exclude household and sexual contacts with compatible symptoms as for cases. 
• Personal hygiene advice to cases and contacts, particularly handwashing. Asymptomatic contacts 
that attend nursery or infant school should have hand washing supervised. 
• Close contacts who are food handlers should be offered hepatitis A vaccine and advised to restrict 
activities to those which do not involve preparing and handling unwrapped ready‐to‐eat‐food until 
30 days post exposure unless demonstrated to be immune. 
• Vaccination should be offered to relevant household, sexual, and other close contacts. In England 
and Wales, healthy close contacts identified within 14 days of exposure to a case should be offered 
hepatitis A vaccine if aged two months to one year and attends childcare or is aged 1–59 years; and 
hepatitis A vaccine and HNIG if aged over 60 years. Close contacts who are food handlers should 
be offered hepatitis A vaccine. 
• Offer HNIG plus hepatitis A vaccine to close contacts with pre‐exiting chronic liver disease, 
chronic HBV or HCV, HIV infection or immunosuppression. Some authorities (e.g. PHE) would 
offer vaccine up to eight weeks after exposure to prevent tertiary infection and offer immunoglobulin 
plus vaccine up to four weeks after exposure to those with chronic pre‐existing liver disease or HBV/ 
HCV infection to attempt to ameliorate the severity of infection. 
• If the case has attended pre‐school childcare whilst potentially infectious, consider extending 
vaccination to close contacts. If case is a food handler or in primary school, a risk assessment will be 
required to assess risk of transmission and the need for postexposure prophylaxis of workplace 
contacts. 
• Collect risk‐factor data for eight weeks before onset: contact with case, travel abroad, mental 
disability, or other institution, seafood, meals out of household, blood transfusion, sexual history, 
occupation. 
Investigation of a cluster 
• Confirm that cases are acute (clinical jaundice and/or IgM positive). 
• Describe by person, place, and time. Does epidemic curve suggest a point source, ongoing person‐
to‐person transmission (or both) or a continuing source? Are there cases in neighbouring areas? 
• Collect risk‐factor data as for individual case and interview cases sensitively regarding sexuality 
and sexual activity, illicit drug use and imprisonment. Obtain full occupational and recreational 
history, for example exposure to faeces, nappies, sewage, untreated water, and so on. Obtain as full 
a food history as patient recall allows for eight weeks before onset. 
• Discuss with microbiologist use of salivary testing for case finding and availability of genotyping 
to confirm cases are linked. 
Control of an outbreak 
• Try to define population at risk suitable for immunisation, for example staff and pupils at a 
nursery. 



• Hygiene advice to cases, contacts and any implicated institution. Ensure that toilet and hygiene 
facilities are adequate. 
• For community outbreaks, re‐inforce hygiene measures in nurseries and schools and vaccinate 
contacts of cases. 
• For prolonged community outbreaks, consult with relevant experts on appropriateness of mass 
vaccination of affected population. 
• Pre‐exposure vaccination: Hepatitis A vaccine is highly effective in preventing infection if given 
prior to exposure. In England, it is recommended that all MSMs attending GUM and HIV clinics 
should be opportunistically offered a single dose of adult monovalent hepatitis A vaccine unless they 
have documented evidence of two doses of hepatitis A vaccine or of previous hepatitis A illness. 
Organism Hepatitis B virus (HBV). 
Clinical features In many parts of the developing world, HBV infection is common, but only about 
30% show any symptoms. 
However, these symptomatic cases present as a more severe disease than hepatitis A, with a persistent 
jaundice, often resulting in liver damage. 
After an insidious onset with anorexia, nausea and abdominal discomfort, jaundice then develops, 
from which the patient either recovers or goes on to develop chronic active disease. Low-grade 
infection continues with periods of jaundice alternating with remissions, but invariably cirrhosis 
develops. 
The disease is more serious in those over 40 years of age, in pregnant women and newborn infants. 
Hepatocellular carcinoma is associated with chronic hepatitis B infection. 
Diagnosis can be made by finding the surface antigens (HBs Ag). There are four subtypes adw, ayw, 
adr and ayr, which vary in their geographical distribution providing useful epidemiological markers. 
A further antigen e (HBe Ag) is a marker of increased infectivity as well as indicating active viral 
replication in hepatocytes (which may result in liver damage). 
Transmission can occur from blood, serum, saliva and seminal fluid. It is a hazard of blood 
transfusions, renal dialysis, injections and tattooing. It can be transmitted by sexual intercourse and 
during delivery. The virus has been found in some blood-sucking insects (e.g. bed bugs), but 
transmission by this means has not been shown to occur. 
Certain people are more infectious than others resulting in a carrier state, with the period of 
communicability being considerable. The risk of an infant becoming infected from a carrier mother 
can be 50–70% in some ethnic groups. There is a greater likelihood of the mother passing on the 
infection if she has acute hepatitis B in the second or third trimester or up to 2 months after delivery. 
A high titre of surface e antigen or a history of transmission to previous children increases the risk 
of a mother infecting her infant. The carrier state is more common in males and in those that 
acquired their infection in childhood. 
Incubation period 6 weeks to 6 months (usually 9–12 weeks), a larger inoculum of virus probably 
resulting in a shorter incubation period. 
Period of communicability From several weeks before the onset of symptoms, continuing until the 
end of clinical disease, unless the person becomes a carrier in which case it is life long. 
Occurrence and distribution The carrier state has been estimated to be present in over 350 million 
people with varying rates in different parts of the world: Western Europe, 1%; South and Central 
America 2–7%; and Africa, Asia and Western Pacific, >8%. Infection is thought to occur commonly 
in infancy or early childhood in the more endemic areas. 



Control and prevention Hepatitis B vaccine can be given to those at risk and as part of the EPI 
programme. If given before infection, it prevents the development of disease and the carrier state. 
Ideally, Hepatitis B vaccine is given at the same time as DTP, but in countries where perinatal 
transmission is common, such as in Southeast Asia, a dose at birth is recommended. Immunity is 
thought to last for at least 15 years in the fully vaccinated. There is convincing evidence that 
reduction of carriers can prevent the development of primary liver cell cancer. 
Preventive methods are strict aseptic precautions in giving blood transfusions, injections and the 
handling of blood. All blood donors should be screened with contributions to pooled blood being 
particularly scrutinized. Homosexual practice is particularly 
liable to lead to HBV infection. Persons at risk should be vaccinated. 
Treatment There is no specific treatment, but alpha-interferon and lamivudine have a limited effect 
in some people, particularly in the early stage of infection. Long-term treatment may also be of value. 
Surveillance As with HIV infection, blood obtained in antenatal clinics, STI clinics or for other 
purposes can be anonymously tested for HbsAg. Surveys in developing countries demonstrated the 
high levels of carriers, so with the implementation of routine vaccination, follow-up surveys will 
monitor the effectiveness of the vaccination programmes. 
Hepatitis C 
Hepatitis C Virus (HCV) is a small, enveloped, single‐stranded RNA virus, causing hepatitis. 
Hepatitis C poses a significant threat to global public health. With approximately 2.5% or 177.5 
million adults worldwide ever infected with HCV, and 67% of them (i.e. 118.9 million) chronically 
infected. A substantial proportion of those chronically infected are at increased risk for developing 
chronic liver disease in the future. 
Epidemiology 
HCV was first identified in 1989 and a reliable antibody test became available in 1991. Surveillance 
of HCV infection is influenced by the availability and extent of testing and reporting of results. 
Current antibody tests do not differentiate between present and past infection and since most acute 
infections are asymptomatic it is not possible to distinguish incident from prevalent cases, except 
when someone has detectable HCV‐RNA but no antibodies (yet). A rule of thumb is that two‐thirds 
of people with antibodies are chronically infected. The most prominent risk group is people who 
inject drugs (PWID). HCV prevalence is also expected to be higher among first‐generation migrants 
from endemic countries, HIV‐infected MSM and people who received blood and blood products 
before 1992. 
From 2006 to 2014, the overall number of diagnosed and reported cases across 28 reporting 
EU/EEA Member states increased by 28.7% to 8.8 cases per 100 000 population, varying from 0.1 
in Italy to 74.5 in Latvia. 
The majority of the reported HCV infections are classified as chronic or ‘unknown’; the latter 
probably representing mainly chronic infections. 
Clinical features 
Acute hepatitis C virus infection is often asymptomatic. The incubation period for clinical disease 
is variable (two weeks to six months). Liver enzymes (e.g. ALT) may be elevated, but jaundice is 
uncommon and fulminant hepatitis is rare. Following infection, 20–25% will clear the virus within 
six months. Of those that are chronically infected, 75% will have some degree of active liver disease 
and of these 25% may develop fibrosis and ultimately cirrhosis over a period of 20 years. A patient 



with liver cirrhosis has an annual risk of hepatocellular carcinoma and hepatic decompensation, of 
respectively 1–5% and 3–6%. 
Laboratory confirmation 
Anti‐HCV IgG antibody tests are usually positive within three months of infection, but this may be 
delayed when one is co‐infected with HIV or with other causes of immunosuppression. Quantitative 
and qualitative PCR tests for HCV RNA are used in the second step to differentiate between chronic 
infection and cleared infection. HCV genotypes and subtypes have different geographical 
distributions and may predict (partly) response to treatment. In the EU, genotype 1a is the most 
prevalent genotype. Depending on the risk group, genotype 3a, 1b, 4d, 4a, and to a lesser extent 
genotype 2, are also prevalent in the EU. Genotypes 5, 6 and 7 are predominantly seen in South 
Africa, Southeast Asia and Central Africa, respectively. 
To distinguish between the seven main HCV genotypes (and the many sub‐types that are currently 
known), sequence analysis is possible. Alternatively, a commercial line probe assay (LiPA) and a real‐
time HCV genotype assay are available. 
Transmission 
HCV is mainly spread by contact with the blood of an infected person (blood–blood contact), for 
example through needle sharing (or other injecting equipment) among PWID. Other, less efficient 
routes of transmission are unprotected anal sex with an infected partner (especially when one is 
already infected with HIV); vertical spread from mother to infant, unsafe medical and dental 
procedures; tattooing or skin piercing with blood‐contaminated equipment; and horizontal spread 
in households as a result of sharing contaminated toothbrushes or razors. 
Nosocomial and vertical transmission is uncommon. Sexual transmission among serodiscordant 
heterosexual couples is inefficient. 
Prevention 
Unlike hepatitis A and hepatitis B, no vaccine is available yet for hepatitis C. Control of HCV 
infection therefore depends on the following: 
• improved surveillance, 
• raising public and professional awareness 
• case finding by more testing of defined risk groups, 
• better treatment and care, 



 
Target groups for particular HCV prevention measures 
.preventing transmission among injecting drug users, young people and in prisons by needle 
exchanges and targeted education, 
• promoting infection control measures in community and health care settings. 
Surveillance 
• Hepatitis C is a statutory notifiable disease in all 28 EU countries; 14 using the same case 
definition. In four countries, only acute hepatitis C is notifiable. 
• Cases of chronic HCV infection, detected as a result of serological testing should be reported to 
national laboratory surveillance schemes where appropriate. 
• Acute cases should be reported to the local health authorities for investigation. 
Response to a case 
• Cases should receive information about the infection and advice on preventing further spread. 
Patient advice leaflets are available. 
• For acute cases, enquire about the circumstances of exposure and the possibility of infection as a 
result of condomless (anal) sex, unsafe medical procedures, acupuncture, other alternative therapy 
and blood transfusion. 
• The case should be referred for further investigation and possible treatment if indicated and 
longer‐term support and counselling. 



• HCV is increasingly being treated with a relatively short course (12 weeks) of directacting antiviral 
(DAA) therapy. The use of these DAAs is replacing therapy with pegylated interferon and ribavarin, 
which was given for 24–48 weeks (depending on the genotype of infection). International and 
national treatment guidelines are available. The preferred regimen may vary by HCV genotype, 
fibrosis stage, and previous treatment outcome. Drug interactions with HIV medication need to be 
addressed before commencing treatment. Sustained virological response (SVR) is regarded as a cure, 
and is defined as having no detectable HCV‐RNA 12 weeks after cessation of treatment. SVR may 
be achieved after DAA treatment in ≥95% of cases. 
Investigation of an HCV incident or outbreak 
• All those who have potentially been exposed should be identified and offered testing. Those with 
evidence of infection will need counselling and follow‐up by a liver specialist who can advise on 
treatment options. 
• If a healthcare worker who has performed exposure prone procedures is found to have HCV 
infection, a look back exercise may be required 
Hepatitis, delta 
Delta hepatitis (HDV) is caused by a satellite virus that only infects patients during the antigen‐
positive stages of acute hepatitis B (HBV) or long‐term HBsAg carriers. The epidemiology is thus 
similar to that of HBV, although it is much less common; worldwide about 15–20 million people 
are infected with HDV. In Europe, prevalence rates are highest in Romania and the Mediterranean 
countries. 
Clinically HDV infection leads more frequently to fulminant hepatitis, compared with HBV alone. 
Chronic HDV causes also more morbidity and complications than chronic HBV alone. 
Transmission is by the same routes as HBV, but HDV is rarely transmitted sexually or horizontally; 
in Europe transmission is most commonly by intravenous drug misuse. 
The incubation period is two to eight weeks. General control measures for blood‐borne viruses 
(Chapter 4.9) will prevent spread of HDV. There is no specific vaccine or immunoglobulin, but 
vaccination against HBV prevents infection, as immunity to HBV prevents HDV infection. 
Hepatitis E 
Hepatitis E virus (HEV) is the main cause of enterically transmitted non‐A non‐B viral hepatitis 
worldwide. The epidemiology varies considerably depending on which of the four HEV genotypes 
(HEV1 to HEV4) is circulating (HEV1 Asia and Latin America; HEV2 Africa and Mexico; HEV3 
world wide; HEV4 Eastern Asia and Central Europe). HEV1 and HEV2 are found in humans, cause 
sporadic and epidemic hepatitis and are spread via the faecal–oral route, mainly via contaminated 
drinking water. HEV3 and HEV 4 are enzootic in a number of animals (domesticated pigs, wild 
boars and deer mainly) and can cause infections in humans. 
Epidemiology 
Although rare in Europe, HEV should be considered an emerging infectious disease. Although not 
notifiable in most EU countries, reported cases increased from 514 in 2005 to 5617 cases in 2015, 
with 21 000 cases reported from 22 countries between 2005 and 2015. In England and Wales, 
reports have increased from 274 cases in 2010 to 848 in 2015. Seroprevalence increases with age 
and in Europe, the majority of cases (>60%) are males aged >55 years. HEV is responsible for around 
half of acute sporadic hepatitis in many developing countries and is hyperendemic in southern Asia 
(HEV1, HEV4), northern and western Africa and Central America (HEV2). Most clinically reported 
cases in hyper‐endemic areas occur in young or middle‐aged adults. 



Diagnosis 
HEV causes a mild, self‐limiting illness with clinical features that range from asymptomatic infection 
to fulminant hepatitis without carriage. Symptoms are similar to hepatitis A (abdominal pain, 
anorexia, dark urine, fever, hepatomegaly, jaundice, malaise, nausea and vomiting). The severity of 
hepatitis is agent, age and dose‐dependent. Case fatality is low (around 1% for HEV3 and HEV4), 
except in women infected in the third trimester of pregnancy, when it may reach 25–30%, although 
this has only been observed in hyper‐endemic regions for HEV1 and HEV2. 
Chronic HEV infection has been observed in immunocompromised persons infected with HEV3 
or 4. Diagnosis is based on serology to detect IgM and IgG anti‐HEV antibodies and/or molecular 
tests (RT‐PCR) to detect HEV RNA. 
Groups at greater risk of severe disease following HEV infection include: 
• pregnant women (risk highest during the third trimester); 
• Persons with pre‐existing chronic liver disease, liver injury or heavy alcohol consumption; 
• Immunocompromised persons (example: HIV‐infected persons, solid organ transplant recipients, 
and so on). 
Transmission and acquisition 
HEV is transmitted faeco–orally, with most outbreaks in hyper‐endemic regions linked to 
contaminated drinking water. In the EU/EEA, non‐travel related HEV infections (indigenous cases) 
are mostly zoonotic and occur via food‐borne transmission, with HEV 3 identified as the 
predominant genotype (associated with consumption of processed pork products). 
Person‐to‐person spread is uncommon (1–2% secondary attack rate), but vertical transmission can 
occur resulting in poor foetal outcomes. Nosocomial spread is described and transfusion‐related 
HEV infection has been reported in the UK, France and Japan. Virus excretion in stools probably 
occurs before clinical onset and lasts up to 14 days afterwards. The incubation period is reported as 
15–60 days (mean 40 days). 
Prevention 
• Prevention relies primarily on provision of safe water supplies. 
• European travellers to hyper‐endemic countries, particularly if pregnant, should take care to avoid 
consuming contaminated food (e.g. undercooked meat and shellfish) and water. 
• Confirmed or suspected cases in Europe should be notified to local public health authorities. 
• There is currently no licensed vaccine available in Europe, but two effective vaccines have been 
developed with one licensed for use in China protecting against HEV4. 
• Severely immunocompromised persons (solid organ transplant, haematological malignancy, and 
so on) should avoid eating pork meat and related products. 
Surveillance 
Acute infectious hepatitis is notifiable in the UK. However, HEV infection is not notifiable in most 
European countries. 
Response to a case 
• Supportive care 
• Ribavirin may be considered in severe cases and chronic HEV 


