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Hepatitis E and Laboratory Diagnosis
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Abstract

Hepatitis E is an important global public health problem of enterically transmitted
hepatitis. There are an estimated 20 million HEV infections worldwide, leading to an estimated
3.3 million symptomatic cases of hepatitis E. Transmission of HEV occurs mainly by the
fecal-oral route. There are four major genotypes of HEV. HEV genotypes 1 and 2 are mainly
restricted to humans, whereas genotypes 3 and 4 are zoonotic transmission. The common
laboratory testing for HEV infection includes IgM and IgG anti-HEV antibodies, as well as HEV
RNA and HEV antigens detection. This article reviews the information on basic knowledge of
HEV, epidemiology, transmissions, pathogenesis, treatment, preventions and the laboratory

diagnosis of HEV infection.
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Hepatitis E virus 3nogluatia Hepevirus
uniia Hepeviridae \Jluh¥asiia RNA wuvag
La‘m (single strand) @d18UIN (positive-sense)
vna 7.5 Alawd sumauuuy icosahedral
vna 32-34 nluuas (nm) uy Yszneudie
ﬁwﬁzu 5’ uar 3’ untranslated regions i
7-methylguanosine cap ﬁﬂmﬂ 5’ wae polyad-
enylated ﬁﬂ’mﬂ 3’ uwazdl 3 open reading
frames (ORF) Ain ORF1-3 Ing ORF1 naasiid
msatalisauililslasea?a (nonstructural
polyprotein) #adpdlilumsiiinsnuuazata
Tdsaulasaadia SJN%Q methyltransferase,
RNA helicase, papain-like protease uac
RNA-dependent RNA polymerase ORF2
noasHamsasllsauunlda (capsid) waz
ORF3 nens#amsa31a small protein Fe31elu
maldeehiaeannniwadiiande (Fig. 1)

Genomic RNA

mg Poly (A)
Subgenomic mRNA Poly (A)
. ‘ ORF3
S'UTR ORF1 - A
7mG\4 MT Pro Hel Pol | !

ORF2

Fig. 1 Hepatitis E virus genome.(Z) OREF: open reading frame; UTR: untranslated region; MT: methyl-

transferase; Pro: papain-like protease; Hel: RNA Helicase; Pol: RNA-dependent RNA polymerase.
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voaduAguazithiday exmsdudnauguussly
NafaInsId heziinnneesluuealasiauuas
TswamelsulurnzAnsss wasununuesszuy
aY o a ¥ ' “4)
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Y a &’ [ 12 a A P 1%
Aaaweliiadudniaudsiiadoundu
9ATIINY antibody Fumizisvila IgM, IgG
waz IgA (anti-HEV IgM, anti-HEV IgG uaz
anti-HEV IgA) lag anti-HEV IgM 2za@1insn
as9nuMelu 3-4 SundanninIzAsu (jaun-
dice) uazazaseginuilszanm 5 dew anti-HEV
IgG 92aNIANTIMNUNAINANWY anti-HEV IgM
Liwuuaredlusamelinundi anti-HEV IgM
4
Insnuhaansoed linuna 14-20 ieu fatiy
% 4
anti-HEV IgM vz1Judniarh fihemasdaize
HEV i anti-HEV IgG aziPudnadh fihe
Maafn¥erIeAn e NULAIN 1A (Table 1)
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fiv anti-HEV IgM azifudhtisimsdagesiia

Table 1 Virological markers in the Hepatitis E infected patients

Interpretation Anti HEV IgG | Anti HEV IgM HEV RNA
® acute HEV infection - + +
e current HEV infection* + + +
e past infection of HEV + - -
e no HEV infection - . :

*In case of chronic HEV infection, the presence of HEV RNA in blood or stool could be present in that patient at

least 6 months
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Hepatitis E virus Infection

— ALT anti HEV IgM anti HEV IgG ~ ——— Virus in stool

Symptoms

Titer

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Weeks after exposure

Fig. 2 Pattern of HEV markers in acute hepatitis
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7379
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ey HEV Ag 139 solid phase (microtiter
¥ A o Y IS a A o

plate) ﬂ'lclu"lﬁll"ll'f)\‘lﬂﬂjﬂllLLi’)uﬂUi’)ﬂﬁ]'lLW'lz
anti-HEV 9:9ufiu HEV Ag uu solid phase
a < . . d‘ a
tialu antigen-antibody complex (HataAN

A a4 . .
wLaUAYBAANINGDY (polyclonal specific anti-
human globulin antibodies nanna1nAlY

A = 4 . .
enzyme %38L38071 conjugated antibody)
conjugated Ab 11Uy antigen-antibody
complex BIRIGH substrate/chromogen a3l
v ¢ QYA A= R o 1w

ﬁ]:gﬂﬂﬂﬂﬂ?ﬂl,ﬂuul‘;ﬁll ‘Vlﬂ‘}'il,ﬂﬂﬁ G]i\il,ﬂu’dﬂ’d'.]uﬂﬂ
119U anti HEV ndegludin 35iamnsansim
9 anti-HEV 1§y isotype U84 immunoglobulin
A MuAINS 13U IgM, IgG wio IgA
YUy isotype U843 conjugated anti-human
globulin antibody Nt ldiinld (Fig. 3) ¥a
NAFILYDINIINTIVNIFATIIM anti-HEV wenq
131 Table 2

Indirect EIA

@ HEV antigen

k Anti-HEV antibody

Anti- IgM or anti-IlgG antibodies

A

conjugated to an enzyme

Fig. 3 Indirect enzyme immunoassay for the detection of anti-HEV antibodies!'?
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Table 2 Commercial enzyme immunoassays to detect anti-HEV for in vitro diagnostics with

sensitivity and speciﬁcity“5>

6653

Assay Antigen/antibody coating Antibody detected | Sensitivity Specificity
(%) (%)
Wantai IgM: micro-wells are pre-coated IgM 99.7 99.6
with anti- p chain
IgG: recombinant HEV antigens IgG 93.2 97.8
Mikrogen recombinant HEV-ORF2 from IgM 92 95.6
genotypes 1 and 3 IgG 92 99
Euroimmun | recombinant antigens of HEV IgM 24 100
from genotypes 1 and 3 IgG 42 99
MP IgG kit: three recombinant HEV IgM 72 93
Diagnostics | antigens, IgM kit: highly oG 73.3 65.3
conserved conformational MP rapid test 61.9 92.3
epitope derived from ORF3 MP total 76.2 72
DSl recombinant ORF2 and ORF3 IgM 63 99
peptides from genotypes 1, 2 IgG 72 99
and 3
DiaPro four synthetic peptides with IgM 81 98
conservative epitopes of ORF2 [e]€ 98 96
and ORF3 from genotypes 1,
2,3 and 4
Axiom recombinant carboxy terminal IgM 29 99
of ORF2 from genotype 1 [¢[€] 95 98
Adaltis synthetic immunodominant IgM 97.7 100
ElAgen determinants encoded by ORF2 oG 81.8 89.5
and ORF3
Fortress IgM: micro-wells are pre-coated IgM 99.5 99.6
Diagnostics | with anti-u chain
lgG: HEV recombinant antigen | total antibodies 95 97
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IEmsandtadensaaseliady  daauamariedjiams agulu Table 3

Table 3 Purpose of HEV markers for diagnosis“3>

Test Method Uses Comments
Anti HEV-IgM | ELISA acute infection assays vary in performance,
ICT (for POCT) issue of genotype applicability,

poor performance in immune disorders,

cross-reactive with other viral infections

Anti HEV-IgG | ELISA seroprevalence assays vary in performance
ICT (for POCT) | acute infection
natural protection

vaccine efficacy

HEV RNA NAT acute infection vemia short-lasting,
confirm chronicity | in-house assays vary in performance,
anti-viral response | advantage immune disorders

donor screening

HEV antigen EIA acute infection antigen short-lasting

81% concordance with HEV RNA

HEV: hepatitis E virus; ELISA: enzyme link immunosorbent assay; ICT: immunochromatographic test;
POCT: point of care test; NAT: nucleic acid test; EIA: enzyme immunoassay.
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v 4
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X o= o o . Tud ‘]_IQ = W E lI o A
(5939N9ZINYIAIY pegylated interferon alpha- UdUualsan express W E.colt AgIAFUN
2a/alpha-2b visesndula¥a ribavirin® ¥ ladmneasauazeyanaliisimheludszme
[ Y ] @ @ @ = ) % o A é’d a Aa o o o
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9 o I
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o - 9: ' o a Xa o a @
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[ %
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1
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A o o
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q
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