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Fig. 1. South Hampshire. Proportion of people al;ove statepension age (65 years for men and 60 years for
women) according to 2001 population census data: Southampton 16.5%, Bastleigh 17.1%, Lymington New

Forest 25.6%, England and Wales 18.4%).

fever, and anorexia before presenting to their general
practitioner. Ten of 13 patientz (77%) complained of
jaundice and dark urine, suggestive of liver disease,
whilst 3 (23%) had abdominal pain. Seven patients were
referred to hospital and four (31%) were admitted, ALT
levels varied between 300 and 6,777 IU/L (normal range
of 10—40 IU/L). Liver synthetic function, as determined
by international normalized ratio (INR} estimation, was
impaired in two individuals (a third patient with
raised INR was on eoncomitant warfarin therapy since
the implantation of a prosthetic heart valve}. The severity
of the illnesses may have been contributed to by the co-
morbidities that are prevalent in the elderly population.
Four individuals had type II diabetes mellitus, three had
hypertension, and one drank alcohol to levels above the
UK Department of Health recommendations (www.dh.
gov.uk/en/policyandguidance/healthandsocialcaretopics/
aleoholmisus; wversion of 7.06.2007). Twelve out of
13 patients made a complete recovery after about 2 weeks,
but one patient died 2 months after the acute illness from
right lower lobe pneumonia. This death was most likely
unrelated to his HEV infection.

In summary, by the use of a novel-testing algorithm,
15 cases of acute hepatitis E, of which 13 were not travel
associated, have been identified in a 13-month period.
By comparison, during the same period only two cases of

acute hepatitis A and five cases of acute hepatitis B were
identified, leading to the inference that hepatitis E'°Cis
significantly under diagnosed.

DISCUSSION

In a 13-month period acute hepatitis E'°C has heen
identified in 13 individuals resident in three towns of
coastal Hampshire, UK, with a total population of
about 340,000 inhabitants (Fig. 1). In the eight cases
diagnosed during the viraemic phase of the disease,
HEV genotype 8 was detected (Table I). This genotype,
commonly circulating in pigs [Banks et al., 2004; Teo,
2006], has also been recognized in the other cases of
hepatitis E'PC reported in UK, summarized in Table IL
A possible risk factor for acquiring hepatitis E°C was
identified in two patients who ate shellfish [Mechnik
et al., 2001; Koizumi et al., 2004; [az et al., 2005] during
the 2 months preceding the illness. '

The majority of these patients were elderly males
{85%, Table I). It is not clear if genotype 3 is attenuated
in pathogenicity, thus causing preferentially overt
disease in more susceptible hosts like elderly indi-
viduals, or if older people, particularly males, have a
greater risk of exposure to HEV due to behavioral or
environmental risk factors. This peculiar and puzzling
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TABLE 1. Patients’ Clinical Details and Laboratory Results of Hepatitis E'°* Cases as Obtained From the First Serum Sample Tested

Age Peak ALT" Bilirubin® Hospital
(years) Sex (TU/L} INR (umol/L)  Jaundice Comorbid condition(s) admission HEVIgG HEVIgM HEV genotype
1 68 F 6,210 1.6 75 Yes NIDDM and hypertension Yes + + 3
2 61 M 951 1.1 28 No None No + + 3
3 71 M 1,087 1 10 No NIDDM No + + ND
4 75 M 2,733 1 123 Yes Bladder carcinoma, pharyngeal pouch No - + 3
b 82 M 6,777 2.6 154 Yes AF, IBS, THR Yes - + 3
6 85 M 656 1 172 Yes Aortic stenosis, hypertension Yes 4 + ND
7 76 M 1,705 >8* 320 Yes AVR, CABG Yes + + 3
8 80 F 945 1 94 Yes Hypertension Na + + 3
9 47 M 630 1 28 No None No + + ND
10 69 M - 959 11 115 Yes NIDDM, CABG, hypertension, No + - 3
hypercholesterolemia .
11 83 M 3,664 1.2 115 Yes NIDDM No + + 3
12 56 M 300 NPP 68 Yes Non-aleoholic fatty liver No + + NP
13 56 M 551 NP® 228 Yes IHD No + + NP

NIDDM, non-insulin dependent diabetes mellitus; AT, atrial fibrillation; IBS, irritable bowel syndrome; THR, total hip replacement; AVR, aortic valve replacement; CABG, coronary artery by-pass
§Taﬁ THD, ischemic heart disease; INE, international normalized ratio; NI, not detected; NP, not performed.
'ALT normal value 10-40 TU/L,
ilirubin normal value 0-20 pmol/L.

“On warfarin since 1998,

TABLE II. Published Cases of Acute Hepatitis E™ in England and Wales

Location. Period Number of cases Age (years) Sex
Cases detected in single Southampton, Hampshlre [MeCrudden 1999 4 41, 44, 70, 71 1 Male, 3 females
Centers et gl,, 2000}
Trure, Carnwall (Levine et al., 20001 1999 1 61 Male
Hull, East Yorkshire [Jary, 2005] 2005 1 b4 Male
Birmingham, Midlands [Sadler et al., 2006] 2005 {5~-month period) 87 Median age 60 4 Males, 3 females
Cornwall and South-West Devon [Dalton March 1999—-September 21b Median age 67 15 Males, 6 (emales
et al.,, 2007] . 20056
Cumulative data of England National survey [Ijaz et al., 2005] 19972003 17¢ Median age 70 13 Males, 4 females
and Wales
National survey [Lewis et al., 2006] January—June 2005 244 Median age 59 20 Males, 4 females

PHEV genotype 3 detected in 16/21 (76%) casea.
HEV genotype 3 detected in 11/17 (66%) patients.

910/25 (40%) cases wete HEV RT-PCR pasitive, of which 9 were genotype 3.

“2/8 Patients were RT-PCR positive, one patient with genotype 3 while the other with genotype 1 (the latter had been in recent contact with & jaundiced individual returning from Pakistan).
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demographic feature was previously documented in a
nation-wide UK study [Ijaz et al., 2005] of 17 hepatitis
E™C cases diagnosed between 1997 and 2003 in indi-
viduals, 14 of whom (82%) lived in coastal and estuarine
areas, as are the ones found in our study in the
South Hampshire region. Jjaz et al. [2005] pointed out
the confounding effect of older age on the place of
residence. This bias might not be relevant to this study
where the elderly patients affected by acute hepatitis
E belonged to a population which, on average, appears
younger compared to that in the rest of England and
Wales (www.statistics.gov.uk/census2001, Fig. 1).

Although documented in other European countries,
Asia, and USA [van der Poel et al., 2001; Clemente-
Casares et al., 2003; Widdowson et al., 2003; Buti et al.,
2004; Amon et al., 2006; Peron et al.,, 2008], hepatitis
E™C is still considered an uncommon disease, A recent
report by Lewis et al. [2006] suggests that hepatitis E/PC
in UK is under diagnosed. However, implementation of
routine serology for hepatitis K is hampered by the fact
that currently available antibody assays, based on
HEV genotypes 1 and 2, lack sensitivity [Lin et al,
2000; Myint et al., 2006]. This has been attributed
to several factors of which the main one is likely to
be that the currently available recombinant HEV
proteins used in the assay systems may not include all
relevant immunogenic B cell epitopes enceded within
the HEV genome [Wang et al.,, 2001; Zhang et al.,
2003; Zhou et al.,, 2004]. Additionally, the genetic
diversity between HEV genotypes [Lu et al, 2006]
warrants the inclusion of each HEV genotype in future
diagnostic kits.

In spite of their limitations, currently available anti-
body assays have been capable of detecting a significant
number of hepatitis E°C cases, leading to the recognition
of this emerging disease. This consideration guided
the decision {o routinely include hepatitis E testing in
our laboratory. Cases with a significantly deranged ALT
value were tested, in order to target acute hepatitis
of clinical importance. By adherence to this algorithm, a
pick up rate of 9.3% was obtained.

In a situation of suboptimal performance of currently
available antibody assays, RT-PCR represents a useful
complementary diagnostic tool [Jothikumar et al., 2006].
Although the duration of viraemia is variable (from
few days to few weeks) (1, 10) a serum sample collected at
the peak of ALT values has a bigh chance to be RT-PCR
positive thus clarifying cases of acute hepatitis E with
atypical serological profiles, as found in two of cur
patients (Table II), including HEV seronegative cases
[Lin et al., 2000; Mansuy et al 3332004]'

The incidence of hepatitis E C in our center exceeded
the frequency of acute hepatitis A (two cases) and
hepatitis B (five cases). In UK, where high standards of
sanitation and vaccination programs have significantly
reduced exposure to hepatitis A and B viruses, hepatitis
E'C may emerge as a major cause of acute viral hepatitis
[Lewis et al., 2006]. The high frequency observed in our
uncontrolled series may in part be a reflection of a better
ascertainment of hepatitis E'°C, which had previously
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remained undiagnosed, as well as a true increase in
incidence in recent time.

In conclusion, it is considered that these findings
support the ease for more widespread HEV testing
according to clearly defined criteria and we propose an
effective algorithm for this purpose. This is cructal not

-only for surveillance purposes and to clarify the

epidemiology of HEV in UK, but also for the appropriate
management of affected patients. In cases of acute

- hepatitis, where initial history and viral marker results

are negative, antoimmune hepatitis, and idiosyneratie
drug reactions are important to consider in the differ-
ential diagnosis, with implications for management and
prognosis. Thus, in the absence of HEV testing, patients
with nnexplained raised fransaminases may unneces-
sarily progress to liver biopsy, empirical trial of steroids,
or withdrawal of presumed offending drugs. Considera:
tion of HEV infection in individuals without travel-
associated risk factors for acute hepatitis may have a
major impact on clinical management.
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SUMMARY

Hepatitis E virus (HEV) is considered an agent responsible for acute hepatitis that
does not progress to chronic hepatitis. We identified 14 cases of acute HEV infec-
tion in three patients receiving liver transplants, nine receiving kidney transplants,
and two rteceiving kidney and pancreas transplants. All patients were positive for
serum HEV RNA. Chronic hepatitis developed in eight patients, as confirmed by
persistently elevated arnmotransferase levels, serum HEV RINA, and hlstologxc fea-
tures of chronic hepatitis. The time from transplantation to diagnosis was signifi-

cantly shorter and thé total counts of lymphocytes and.of CD2, CD3, and CD4 T cells
were significantly lower in patients in whom chrénic disease developed.

developing countries and appears to be an emerging disease in industrial*
ized countries.::* Seroprevalence studies have reported anti-HEV IgG anti-
bodies in 6 to 16% of renal-transplast recipients.3# This hepatotropic RNA virus is
often not fully considered or routinely sought in-cases of acute hepatitis in recipi-
ents of solid-organ transplants Ounly three cases of acute HEV infection have been
reported in organ-transplant recipients.5? Even though two cases of persistent HEV

Q CUTE HEPATITIS CAUSED BY THE HERATITIS E VIRUS (HEV) 15 ENDEMIC IN

infection have been reported,®® HEV is considered an agent responsible for acute -

hepatitis that does not become chronic.*®

We report here 14 cases of acute hepatitis E infection in organ-transplant recipi-
" ent$. We suggest that HEV infection may evolve to chronic hepatitis in immuno-
compromised patients.

" PATIENTS AND METHODS

Between January 1, 2004, and December 31, 2006, all recipients of liver, kidney, or
lidney and pancreas transplants attending our outpatient and inpatient clinics who
presented with unexplained short-term elevations of liver-enzyme levels were
screened for HEV infection by serologic and molecular tools. Patients chronically

BENE2008-003

from the Department of Nephrology,
Dialysis, and Multiorgan Transplantation
{NK., LO, J.G, 0.C,, LE, D.D, LR)
and INSERM Unité 858, IFR 31 (N.K,,
J.-M.P}, Centre Hospitalier Universitaire,
Rangueil, France; and the Departments
of Histopathology ().S.,, M.DJ}, Virology
J-MM., EA, LL}, and. Hepatology
{}.-M.P., ).-FV), and INSERM Unité 563,
IFR 30 (F.A. 1L, LR}, Centre Hosp[ta[ler
Universitaire, Purpan — alf in Toulouse,
France. Address reprint vequests to Dr,
Kamar at the Department of Nephrology,
Dialysis, and Multiorgan Transplantation,
CHU Rangueil, TSA 50032, 31059 Tou-
louse CEDEX 9, France, or at kamar.n®
chu-toulouse.fr.

N Engl } Med 2008;358:811.7.
Copypright @ 2008 Mussachusetts Medical Sociztp.

infected with hepatitis B, C, ot D viruses were excluded from the study. Biliary-tract . -

complications were ruled out by abdominal ultrasonography. Toxin- and drug-
related causes of abnormal liver-function test results were ruled out by patient his-
tory. Fourteen of 217 patients (6.5%} tested positive for serum HEV RNA.
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