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Hepatitis E in Pregnancy: An Insight into Etiopathogenesis.
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(Abstraa :Hepatitis E virus (HEV), which occurs in epidemic and sporadic form, cause acute sdf-limiting hepatitis. It is one of the major\
public health problems in encountered developing countries; usually manifests as water-borne epidemic. Outbreaks have most often been
asociated with poor personal hygiene, inadequate sanitation and unsafe water supplies. Mral hepatitis in pregnancy has been a subject of
continuing interest and controversy. It accountsfor morethan 50% of acute viral hepatitisin young adultsin devel oping countriesand carries
a mortality rate of 20-30% among infected pregnant women, primarily thosein their third trimester. The mortality rate in case of pregnant
women with fulminant liver failure (FHF) has been reported to be sgnificantly higher, with maximum severity in the third trimester The
progression to FHF in pregnant women could be because of immunological injury, while chronic hepatitis could be mediated by failure to
inhibit viral replication, given that these patients were immunosuppressed and immunological injury was absent. Further research is re-
quired to understand the implications of immunology and hepatitis E infection.

\This review is an effort to appraise about the effect of Hepatitis E in pregnancy and its etiopathogensis.

J

INTRODUCTION

Hepatitis E virus (HEV), which occursin epidemic and sporadic form,
is an acute sdlf-limiting hepdtitis. It is one of the mgor public hedth
diseases in many developing countries with water-borne epidemics 2.
Outbresks have most often been associated with poor persond hygiene,
inadequate sanitation and unsafe weater supplies. In one of the recent
studiesit has been found that 4.25 % HEV RNA in sewage samplesand
1.42% in drinking water samples indicating faeca contamination of
drinking water?. Thisstudy indicatesthat poor supply of drinkingwater is
an important factor for HEV outbreaks. Due to higher risk of public
hedith, it is mgor area of concern. The disease mainly affects young
adults and has relatively low mortdity rate of about 1% in the generd
population. Althoughlargely asdf-limitedinfection, it resultsinmorbidity
and mortdity, especidly among pregnant women®4. Hepatitis E virus
(HEV) infection is not associated with chronicity, but a fraction of the
patient’s progress to fulminant hepatitis® the most severe form of acute
hepatitis.

EPIDEMIOLOGY & CLINICAL
PRESENTATION

Vird hepatitisin pregnancy hasbeen asubject of continuinginterest and
controversy. It accounts for more than 50% of acute vird heptitis in
young adults in developing countries and carries a mortdlity rete of 20-
30% among infected pregnant women, primarily those in their third
trimester®. The mortdity rate in case of pregnant women with FHF has
been reported to be dgnificantly higher, with maximum severity in the
third trimester”®. In contrast, noneof the other recognized hepatitisviruses
cause such severe hepatitisin pregnancy.

The relaionship between hepatitis E and pregnancy is quite interesting.
Hepatitis E has both a high incidence and a severe course in pregnant
women in some geographica regions of HEV-endemic countries, such
asNorthernIndia’® whilein other HEV-endemic countries, suchasEgypt,
it hasbeen shown to have abenign coursewith little or no morbidity®. In
arecent large progpective study from Northern Indiaon the materna and
fetal outcomes of hepatitis E infection, closeto 60% of vird hepatitisin
pregnant womenwasaitributed to hepatitis E infection. Fulminant hepatic
failure (FHF) was more common among HEV-infected women (55%),
whowerea a2.7 timeshigher risk than non-HEV-infected women (20%);
materna mortdity wasa so higher secondary to FHF intheHEV-infected
group (41%) vs. 7% in the non-HEV group®.

Sporadic hepatitis E infection is a0 associated with increased incidence
and severity inpregnant women asreported by astudy from India. Hepetitis
E done contributed to approximately 50% of cases of AVH. Fulminant
liver failure was significantly higher in pregnant women with HEV
infection as opposed to other causes of AVH (69.2 vs. 10%, P<0.001).
Also, the prevalence and severity of HEV infection in pregnant women
did not differ significantly in various stages of gestation®™.

In contrast, in Egypt, where the prevalence of anti-HEV in rurd
communitiesisvery high, severe HEV-causad AVH in pregnant women
has not been reported. In one study of 2428 pregnant women, the anti-
HEV prevaencewas84.3%. No patientswith AVH werereported®. The
reasonsfor thedifferencesintheoutcomeof HEV indifferent geographical
areas remain unclear but could be the result of early childhood HEV
exposures, producinglong-lagtingimmunity and/or modifying subsequent
responses to exposure to the virus. Alternatively, the predominant HEV
genotype(s) in Egypt could be less virulent than those in Asa®2, The
high risk of vertica transmission of HEV infection from mother to infant
was invesigated in a study of 469 pregnant women and a mother-to-
infant transmission of 100% wasreported, athough there may havebeen
a sdection bias. Nonethdess, the high tranamission rate indicates the
importance of vertical transmisson of HEV infection. A small percentage
of the babies born to mothers with active disease were dther preterm or
hed anicteric hepatitis. Two of the babies died within 48 h, while the
remaining 24 diveinfantsshowed full recovery®. Itisnot knownwhether
HEV causes other sequelae or extrahepatic manisfestations. Common
complications during pregnancy may include deeth of the mother and
fetus, abortion, premature ddlivery, or deeth of a live-born baby soon
after birth4,

Thoughthemechanism(s) isnot known, ahypothesi shasbeen put forward
to explain the pathogenesis of fulminant hepatitis E in pregnancy®. This
suggeststhat the liver snusoidal cdlls, particularly the Kupffer cdls, are
damaged by HEV, which diminishes the ability of these cdlls to protect
hepatocytesagaingt endotoxinsthet originatefrom Gram-negativebacteria
found in the intestinal tract. Hepatocytes can be injured directly by
endotoxins or indirectly by eicosanoids, which are 20-carbon chain (C, )
polyunsaturated fatty acidsthet cause platel et aggregation, inflammation,
and other effects. Release of prostaglandins (a type of eicosanoid) can
lead to chemotacticatraction of inflammatory neutrophils Thiscan result
in swelling of the tissue by water accumulation (oedema) and arrest of
bile flow (cholestasis). The enhanced sengtivity of pregnant women to
such an endotoxin-mediated effect iswell recognized and might explain
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the striking high mortdity of hepatitis E in pregnancy®. However, the
vdidity of thishypothesisand the precise cdlular/molecular mechanisms
underlying it has not been confirmed.

Liver histology of patients with hepatitis E reveds porta triaditis,
cholestasis, lobular inflammation and degeneration of theliver tovarying
degrees, which ared| suggestive of acutevird hepdtitis. However, nearly
haf of the patients have digtinctive morphological changes designated as
cholestticvird hepatitis. Thediscrepancy betweenthetimeof gppearance
of vird replication in the liver with hisopathological and biochemica
changes suggests that HEV might not be directly cytopathic and its
pathogenesismight beimmunologicaly mediated®. Thesevereliverinjury
because of HEV infection during pregnancy may be rlated to one of
severd possblehost factors, such asdifferencesinimmuneand hormond
factorsoccurring during pregnancy and genetic and environmentdl factors,
with its occurrence in certain developing countries. It has been reported
thet poor prenata care and maternd nutrition appear to have contributed
sgnificantly to the increased severity of infection's?’.

IMMUNOLOGICAL & HORMONAL

FACTORS

During pregnancy, thematernd immunesysemisdearly dteredtotolerate
ageneticaly different fetus'®*°, The outer layer of the placentais mede of
trophoblagts, which forms the interface between the maternd and the
fetdl circulations. Trophoblasts do not express mgor hisocompatibility
complex (MHC) dassproteinsand are henceresstant to T-cell-mediated
injury, which is a protective phenomenon to sustain the fetus. However,
the natura killer (NK) cells do not require MHC proteins and the
trophoblasts are protected againgt the NK cells as they express a unique
human leucocyte antigen (HLA) molecule called HLA-G which bindsto
NK receptors CD 16 and CD 56 and inectivatesthen®. The placentaaso
expresses an enzyme called indoleamine 2, 3-dioxygenase, which
inactivates and depletes tryptophan, an amino acid essentid to T-cell
function, and hence suppresses cell-mediated immunity at the fetus-
placentd interface.

Prusty et al., (2007) studied the changes in NF-éB activity using
electrophoretic assays of the p50 and p65 components in pregnant and
non-pregnant patients with FHF because of hepatitis B, C and E*. They
found that the activity of the p65 component of NF-éB wasdiminishedin
both the peripherd blood mononudear cells and the post-mortem liver
biopsy specimensin pregnant patients with fulminant liver failure. There
was a higher than normal level of p50 expression, but there was a near-
complete absence or aminima expresson of p65. The absence of p65
fromthe NF-€B complex produced fulminant liver damage®. Ther results
established that the absence of p65 was probably responsible for severe
liver damage in pregnant FHF patients. The expression of NF-€B,
physiologically downregulated during pregnancy, aso playsanimportant
rolein sugtaining the fetus during pregnancy?.

Jlani et al., (2007) found that HEV-infected pregnant women with FHF
had lower CD4 countsand higher CD8 counts®. Pdl et al., (2005) studied
the cellular immune responsein both pregnant and non-pregnant women
with acute hepetitis E and the control population and found that pregnant
womenwith HEV had generdlized immune suppression characterized by
adecreasein lymphocyte responseto phytohaemagglutinin (PHA) witha
predominant Th2 bias as compared with non-pregnant women with
hepatitis E and norma hedthy controls. This study wasimportant from
a number of perspectives. The thought that normal pregnancy is an
immunosuppressed ate is chalenged becauise norma hedlthy pregnant
women did not demonsrate a decreased response to PHA. Also, non-
pregnant patients with HEV did not show any defective PHA response,
probably indicatingthat HEV by itsalf doesnot producetheimmunologica
changes and needs pregnancy as a physiologica state to produce the
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above-mentioned changes. The Th2 bias observed in the above study
was specific to HEV infection during pregnancy. It may be just that the
Th2 hias is very much prominent in HEV infection as compared with
norma pregnancy. The mechanism by which Th2 bias may lead to a
more severe disease course in pregnant women with hepatitis E needs
further investigation. With thisTh2 hias, it was suggested that decreased
cdlular-mediated immunity iscongdered amgjor causeof degthinAgan
pregnant women with fulminant hepatitis causad by HEV infection. A
shiftinthe Th1/Th2 baance towards Th2 has been observed in pregnant
women infected with HEV compared to non-pregnant women?. Itisyet
not known how such ashiftin T helper cdll balance would influence the
severity of hepatitis E infection in expectant mothers.

Pregnancy isassociated with highlevelsof steroid hormones Thesesteroid
hormones may promote vird replication. It aso directly inhibits hepetic
cdlls, which may predisposeto hepatic dysfunction/failurewhen exposed
to infectious pathogens®. There are evidences indicating that steroid
hormones may influence vird replication” . Steroid hormones are
immunosuppressive and mediate lymphocyte gpoptosisthrough NF-EB.
It was observed that the levels of oestrogen, progesterone and &HCG
weresgnificantly higherintheHEV pregnant when comparedwithHEV-
negative patientsor control hedlthy pregnant femaes. Althoughthelevels
of hormoneswere physiologicaly highinthenorma control population,
patients with HEV infection seemed to have sgnificantly higher levels
than controls, which probably explain thedirect interaction of HEV with
the immune system.

GENETIC FACTOR

If al the hypotheses of immunologica and hormond factorsinteracting
with the genetic susceptibility in Asian women hold true, ahigh mortdity
in pregnancy from al HEV-endemic regions should be expected. But
thisis not dways true. Two studies, from Chennal, Southern India, and
Egypt, despite indicating the high prevaence of hepatitis E infection in
pregnancy, dso had very interesting observations. The mortdity rate of
hepatitis E infection was absent and very low (3.4%) respectively®®, as
againg 30-100% reported in various sudiesin HEV-endemic regions™
13031 Alg, mogt of the HEV-infected pregnant women had normal-term
ddiveries Thesestudiesmay underlinetheimportanceof vird genotypes
inthepathogenesisand severity of HEV infection. Rasheedaet d., (2008)
hypothesized thet the differencein the genotype or subtypes of the HEV
infection could bethe answer®. Genotype 1 isthe most common subtype
causng HEV infection in India, while genotype 3 predominetesin the
US. Genotype 1 has been further dlassified into four subtypes and most
of them have been grouped into genotype 1A. A subgenotype shift may
havebeen respongblefor thedifferent geographica morbidity inpregnant
women in Southern India and Egypt®. If this hypothesis holds true, it
opens up the intriguing possihility of the exploration of the genotypein
pregnancy.

Inadditiontotheabove-mentionedfactors, Khurooet al., (2004) suggested
that infection of thefetuswith HEV may be responsiblefor theincreased
severity of the disease in the mother =, Variations in the MHC, which
mediate antigen presentation, may aso explain someof thedifferencesin
themortdity indifferent geographica aressinwomeninfectedwithHEV®
%, Aneditorid commented that HEV-infected pregnant women asagroup
may be more commonly taking herba medications, which could explain
the high mortdity in certain geographicd regions *. However, in India,
where herba medication useis very common, it had been observed that
themortdlity rateislow® . Atthesametime, theuseof herbd medications
was an independent predictor for poor prognosis in patients with acute
liver failure because of other agtiologies®.

Also, arecent study of pogt-trangplant patientsfrom France, reporting the
increased risk of acute hepatitis E progressing to chronicity, hasreiterated
the importance of an immune response to protect againgt infection®.
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However, asobserved, dl these patientswere pogt-trangplant and patients
who progressed to chronic hepatitishad significantly lower levelsof CD3
and CD4 cdls, highlighting theimportance particul arly of T-cell-mediated
immunity for pathogen dearance. Thisdifferencein presentationisredly
interesting. The progression to fulminant liver failurein pregnant women
could be because of immunologica injury, while chronic hepatitis could
bemediated by failuretoinhibit vird replication, given that these patients
were immunosuppressed and immunologica injury was absent. Further
research is required to understand the implications of immunology and
hepatitis E infection.
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