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Clinical characteristics of hepatitis E in a "non-endemic" population. 1 2
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show a group mortality rate of 4.2%, similar to that reported in endemic countries. 42

HEV results in a severe and occasionally fatal hepatitis. Testing for hepatitis E is now 43 recommended in any patient presenting with acute hepatitis of unknown aetiology.

Hepatitis E (HEV) is a ribonucleic acid (RNA) virus with predominant faecal oral 29 spread. Traditionally in Western Europe it is associated with travel to endemic 30 countries, but an increasing number of locally acquired cases have been reported 31 throughout England. Patients presenting with acute non -travel associated HEV 32 infection in south Wales over a 25 month period were monitored, in an attempt to 33 understand the clinical picture and epidemiology in our patient population. 24 patients 34 were identified with non -travel associated HEV infection and studied prospectively. 35

Patient demographics, symptoms and serial laboratory results were recorded. There 36 was a male:female ratio of 3:1, with a median patient age of 65.5 years old. Patients 37 developed a significant icteric hepatitis (median peak bilirubin -139 µmol/l, median 38 peak AST -1973 IU/l and ALT -2021 IU/l), with liver function remaining abnormal 39 for approximately 7 weeks. All patients in whom HEV RNA was isolated were 40 infected with genotype 3. 46% of patients presented during winter months. The data the development of more specific serological assays that this earlier epidemic was 85 recognised as being due to ET-NANBH [START_REF] Worm | Hepatitis E: an overview[END_REF]. This virus was named 86

formally hepatitis E after isolation of cDNA sequences in 1990 [Reyes et al., 1990] 87 and was placed in the family Caliciviridae, but later placed into the family 88 Hepeviridae (genus Hepevirus) [START_REF] Lu | Phylogenetic analysis of global hepatitis E virus 361 sequences: genetic diversity, subtypes and zoonosis[END_REF]. 89

It is a positive sense, single stranded, non -enveloped RNA virus that usually 90 results in a self-limiting hepatitis, similar to infection with hepatitis A virus. However 91 chronic carriage has been reported in infected patients with the human 92 immunodeficiency virus type 1 and organ-transplant recipients [START_REF] Dalton | Persistent carriage of 338 hepatitis E virus in patients with HIV infection[END_REF]93 Kamar et al., 2008]. Hepatitis E virus is transmitted by the faecal-oral route as 94 demonstrated by volunteer studies, and there is increasing evidence of zoonotic 95 transmission [Balayan et al., 1983;[START_REF] Dalton | Autochthonous hepatitis E in southwest 328 England[END_REF][START_REF] Ijaz | Non-travel-associated hepatitis E in England and Wales: 346 demographic, clinical, and molecular epidemiological characteristics[END_REF]. 96

Hepatitis E is clearly recognised as a cause of viral hepatitis in travellers to 97 endemic countries. There has been increasing awareness and reporting of cases of 98 HEV infection in England acquired sporadically, however information regarding 99 infection in Wales remains limited [START_REF] Dalton | Autochthonous hepatitis E in southwest 328 England[END_REF] RNA was detected. RT-PCR was performed using a technique described previously 121 [START_REF] Meng | A novel virus in swine is closely related to the 365 human hepatitis E virus[END_REF]. Following PCR product purification, strands were sequenced 122 using PCR internal primers, generating nucleoside sequences for analysis [Ijaz et al., 123 2005]. 124

125

RESULTS 126

Twenty-four patients (18 male and 6 female), with a median age of 65.5 years 127 (range: 47 -81 years) were studied. Jaundice and reduced appetite were the 128 presenting symptoms reported most frequently (Table I clinically and 48% developed a coagulopathy. The median prothrombin time 171 prolongation was 3.2 seconds (range: 0 -25 seconds). The median time period from 172 reported symptom onset until normalisation of the bilirubin was 50 days, AST/ALT 173 was 49 days and ALP was 47 days. 69% of patients had a persisting 174 hyperbilirubinaemia at 4 weeks following the reported onset of symptoms. RNA 175 extraction was not attempted in one patient. RNA was detected in 52% of the 176 remaining cases, all of whom were genotype 3. Three patients were Hepatitis A or 177 The majority of published data regarding indigenous HEV infection in the UK 182 are derived from England, where the question has been raised whether cases of HEV 183 were secondary to local outbreaks or more widespread infection [Dalton et al., 2007 184 and2008]. Results from the present study support the suggestion that HEV may be 185 widespread throughout the UK and that previous lack of serological testing for this 186 virus accounts for its under diagnosis. Increasing awareness has resulted in a 187 progressive increase in the number of cases diagnosed over recent years [Lewis et al., 188 2008]. This study demonstrates a male preponderance of infection with HEV and 189 median age at presentation of 65.5 years old, which conforms with previous data 190 published from England and Europe [START_REF] Dalton | Autochthonous hepatitis E in southwest 328 England[END_REF][START_REF] Renou | A national survey of acute hepatitis E in France[END_REF]. Lewis et 191 al [2008] reported similar results for England and Wales from 2005, however regional 192 data were not included for comparison. The UK seroprevalence data are limited. HEV 193 IgG seroprevalence rates of 3.9 -8.8% have been reported in Inner City London, with 194 a more recent study demonstrating rates of 16% in blood donors from Southwest 195 England [START_REF] Bernal | A community prevalence study of antibodies to 324 hepatitis A and E in inner-city London[END_REF][START_REF] Dalton | Autochthonous hepatitis E in Southwest England: natural 333 history, complications and seasonal variation, and hepatitis E virus IgG 334 seroprevalence in blood donors, the elderly and patients with chronic liver disease[END_REF]. The seroprevalence rates in other 196 developed countries have varied between 21.3% of blood donors in the USA and 197 Europe and 17% of outpatients reviewed with an acute hepatitis in Madrid [Quiroga et 198 al., 1996;[START_REF] Thomas | Seroreactivity to hepatitis E virus in areas where the disease is not endemic[END_REF]. 199

Patients present commonly with symptoms of jaundice or reduced appetite 200 (Table I), however these are not specific to hepatitis E and occur commonly with 201 other forms of acute hepatitis. They also develop marked hepatic damage, with 202 transaminases elevated an average of fifty fold. The time period from the reported 203 that hepatitis E may be transmitted by undercooked pork and boar meat, which is now 232 available more widely [START_REF] Dalton | Autochthonous hepatitis E in southwest 328 England[END_REF]]. This is one potential mechanism of HEV 233 acquisition leading to the increase in cases diagnosed during the summer months. 234 Mortality rates of 0.5 -4.0% have been reported in endemic countries, but 235 remain poorly studied in non -endemic regions [START_REF] Aggarwal | Hepatitis E: an overview and recent advances in 310 clinical and laboratory research[END_REF]. 236

The group mortality rate in this study was 4.2%, which is identical to that reported 237 previously in a national retrospective study in France [START_REF] Renou | A national survey of acute hepatitis E in France[END_REF]. Higher 238 mortality rates have been reported in other parts of the United Kingdom [Dalton et al., 239 2008]. 240

In conclusion, hepatitis E usually results in severe but self -limiting acute 241 hepatitis with approximately seven weeks from reported onset of symptoms until 242 

  HEV) was named initially 'enterically transmitted non-A non-B 82 hepatitis' (ET-NANBH). One of the first documented epidemics of this type of viral 83 hepatitis started in India in 1955. It was not until 1980 during a further epidemic and 84

  results requested between December 2004 -2006, with a 108 complete clinical history and examination performed on all patients by a hepatologist. 109 Acute HEV infection was diagnosed in patients by the following criteria: 110 (1) no history of foreign travel within the preceding 3 months, (2) clinical and 111 biochemical evidence of an acute hepatitis, (3) reactive serology for both anti -HEV 112 IgM and anti -HEV IgG by enzyme-linked immunosorbent assay (Genelabs 113 Technologies, Redwood City, USA) ± an increasing titre of anti -HEV IgG and/or 114 detection of serum HEV RNA by reverse transcriptase-polymerase chain reaction 115 (RT-PCR). 116 Serial laboratory results were recorded and other causes of viral hepatitis 117 excluded (hepatitis A, cytomegalovirus and Epstein -Barr virus IgM, hepatitis B 118 surface antigen, hepatitis C PCR and adenovirus titres). HEV serology was carried out 119 at the Viral Reference Laboratory, Colindale, London and genotyping attempted when 120

  normalisation of liver function. Mortality rates are similar in endemic and non -243 endemic countries. It is an important cause of infection acquired locally in south 244 Wales as in other parts of the UK. The misconception that hepatitis E only affects 245 travellers to endemic areas has resulted historically in its under testing and diagnosis. 246 The more recent increasing awareness of indigenous infection has led to an increasing 247 number of cases diagnosed. Reported seasonal variation within the UK varies and 248 requires further evaluation. Testing for hepatitis E is recommended in any patient 249 presenting with acute hepatitis, abnormal liver function of unknown aetiology and 250 patients with chronic liver disease who decompensate for no identifiable reason. 251 252 Acknowledgements: We would like to thank Dr T Zimbwa (Singleton Hospital) and 253 A Gill and S Puritz (Medical students -University Hospital of Wales) for their help 254 with data collection, as well as support from the microbiology services in our 255 hospitals, with particular thanks to Dr McCracken & Dr J Salmon.
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