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A Year in History: Timeline of 1983 Event

• HEV: the first time in 1983 in stool samples.

• HEV is common in low- middle-income 
countries with limited access to water, 
sanitation, hygiene and health services. 

• The outbreaks follow periods of faecal
contamination of drinking water supplies, may 
affect several hundred to thousand persons. 

• The first HEV-outbreak: 1955-1956 in New 
Delhi, India (water), though it was to be 
attributed to HAV. It took until 1994 to 
identify HEV as cause for this outbreak.

• Outbreaks: in areas of conflict and 
humanitarian emergencies.





Transmission
• HEV: worldwide, most common in East South 

Asia, Africa and Central America. HEV 
transmitted via fecal-oral (contaminated 
water). 

• In Europe, HEV is mainly zoonotic disease 
(pigs primary reservoir HEV3). Contaminated 
food products (undercooked pork, game meat)

• Occupationally group: slaughterhouse, 
forestry workers, hunters, farmers, 
veterinarian.

• The differences in seroprevalence 
between/within countries reflect different 
exposure to HEV, lower or higher endemicity 
within source population pigs, different 
consumer habits (raw pig liver). 



HEV1 and 2 spread by fecal-oral route via contaminated water.

HEV3 and 4 infect humans, pigs, animal species, responsible for 

sporadic cases





https://www.efsa.europa.eu/en/efsajournal/pub/4886

Transfusion or transplantation transmitted HEV have sporadically, asymptomatic 
infection among blood donors is widespread. 
• In last decade, increasing incidence HEV3-donations in European countries. 

• England, Ireland: selective or universal screening of blood donations. Other countries 
are considering similar screening.

https://www.efsa.europa.eu/en/efsajournal/pub/4886


Italy

HEV-seroprevalence in Italian general population in 6/20 regions:1.5-2.9%. (before 1999)

• 2007-2016: 144 cases of AHE to Italian Surveillance System AVH: 122 (84.7%) M, mean age 40 

yrs, 81 (56.6%) Italian. 

• 2004-2016 virological surveillance of 139 AVH non-A, non-B, non-C: 48 (34.5%) HEV.  HEV1 

55% (22/40), HEV3 45% (18/40). 

• 2014 HEV-ab blood donor: Abruzzo 48.9% (153/313), Lazio 9.0% (9/100).  In Lazio in donor 

population is higher than general population (2.6% in 1996, 2.9% in 2007)

• Seroprevalence increased with age and associated  with raw dried pork liver sausages. Among 

153 IgG positive blood donors in Abruzzo, 2 (1.3%) with IgM, and 2 (1.3%) HEV RNA; HEV3c. 

www.eurosurveillance.org

ITALIA



Testing algorithm for patient-recipient and 
donation samples 

We assayed post-transfusion specimens for IgG anti-HEV and, for 
those with reactive results, tested corresponding pre-transfusion 
specimens in subsequent assay-runs. Each specimen-pair that yielded 
preliminary evidence of HEV exposure during the sampling interval, as 
manifested by seroconversion or by ≥ 3.5-fold increase in IgG anti-
HEV S/CO value, was re-assayed on single ELISA plate. We then 
assayed for HEV RNA in donations that were linked to patients who 
had single-plate confirmed seroconversion or ≥ 4-fold increase of IgG 
anti-HEV concentration. we determined and analyzed partial 
nucleotide sequences of any detected HEV RNA in donation samples 

Testing algorithm for patient-recipient and donation samples 



Global burden of acute viral hepatitis and its association
with socioeconomic development status, 1990–2019

HEV: estimated 20 
million infections 
per year leading to 
3.4 million 
symptomatic cases 
and 70,000 deaths 
plus 3000 stillbirths.



Global burden of acute viral hepatitis and its association
with socioeconomic development status, 1990–2019

Sociodemographic index (SDI), disability-adjusted life year

(DALY)



Burden of acute HEV

East and South Asian regions shoulder the 

heaviest burden of AHE. 

highest incidence rates: Bangladesh (435.3 

[353.6–518.4] per 100,000 p-y), followed 

India, China. 

highest DALY rates: Tonga (8.1 [4.4–13.4] 

per 100,000 p-y), followed Zimbabwe, India. 

the lowest age-standardized incidence rate: 

Argentina, San Marino, France.

lowest DALY rates: Austria, Switzerland, 

Israel. 

the dominant circulating genotype in China 

has shifted from HEV1 to HEV4, reflect 

improvement in sanitary infrastructure since 

HEV1 are obligate human pathogens spread 

by fecal-oral route via contaminated water.
Sociodemographic index (SDI), disability-adjusted life year

(DALY)



Sociodemographic index (SDI), disability-adjusted life year

(DALY)
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HEV genotype
Characteristics Genotype 1 Genotype 2 Genotype 3 Genotype 4

Geographic 
Location

Africa and Asia Mexico, West 
Africa

Developed Countries China, Taiwan, 
Japan

Transmission 
route

Waterborne fecal-
oral person-to-person

Waterborne
fecal-oral

Food-borne Food-borne

Groups at high risk 
for infection

Young Adults Young Adults Older Adults (>40 years) 
and males,
immunocompromised
persons

Young Adults

Zoonotic
transmission

No No Yes Yes

Chronic Infection No No Yes No

Occurrence of 
Outbreaks

Common Smaller scale 
outbreaks

Uncommon Uncommon

chttps://www.cdc.gov/hepatitis/hev/hevfaq.htm#section1







Thermal inactivation treatments for HEV in non-food matrix samples



thermal inactivation treatments for HEV in foodstuffs



HEV Presentazione Clinica

• Il periodo di incubazione: 2-10 wks, 
(media 5-6 wks). 

• Le persone infette espellono HEV da 
pochi giorni prima fino a 3-4wks dopo 
l'insorgenza della malattia.

• Il rapporto tra infezione sintomatica e 
asintomatica varia da 1:2 a 1:13.

• Più del 90% di HEV3 e 4 sono 
asintomatici. Una piccola minoranza di 
pazienti (maschi più anziani) sviluppa 
epatite sintomatica (A). 

•

H.R. Dalton and J. Izopet



Sintomi
• L'AHE è una malattia autolimitante con un basso tasso di mortalità. 

• Aree endemiche l'infezione sintomatica è più comune a 15-40 anni; nei bambini 
asintomatica o lieve senza ittero. 

• Segni e sintomi di AHE: febbre lieve, anoressia, nausea e vomito per alcuni giorni; 
dolore addominale, prurito, eruzione cutanea o dolori articolari; ittero urine scure e 
feci pallide; e epatomegalia.

Nei pazienti immunocompromessi (SOT 

HEV3 o 4) presenza di HEV RNA per più di 3 

mesi si traduce in CHE (evoluzione HEV-

quasi-specie e dalla compromissione della 

risposta delle cellule T). 



Clinical manifestations, 
and immune response in HEV





• CHE is mainly seen in immunocompromised patients. Ankcorn et al.  investigated CHE-
patients lover long period of time  and SOT was present in 60% of the patients. 

• In 2 of 3 immunocompromised SOT-recipients, AHE leads to CHE, and in 10% to liver 
cirrhosis. 

HEV for High-Risk Patients





Histology of liver biopsies from a CHE- patient. 

(a) Initial liver biopsy,

(b) inflammation after 15 months of infection,  

(c) Cirrhosis after 38 months of infection
(Masson’s trichrome, magnification 100).

CHE have more aggressive variants

(recombinant HEV-host variants).

PPR regions of recombinant variants included 

fragments of human genes of varying origin 

(inter alpha trypsin inhibitor (ITI-H2), ribosomal 

genes S17 or S19 and tyrosine 

aminotransferase). Variants harboring S17, S19 

or ITI fragment had replicative advantage. 

Duplications and insertions of HEV genome 

were  described. 

Nearly 10% of HEV-SOT patients develop cirrhosis within 3 to 5 years after primary infection



CHE in SOT

• L'epatite fulminante HEV non è riportata nei pazienti sottoposti a trapianto.

• HEV-Incidenza in SOT: 0,9-3,5%, (HEVRNA pos), HEV prevalence in LT patients is 
20%. 

• oltre il 60% dei pazienti con HEV abbia sviluppato CHE in trapianto di cuore .

• AHE diventano CHE in 21- 60%. 

• L'attivazione della via di segnalazione IFN non porta alla clearance di HEV. L'aumento 
dell'espressione degli ISG in CHE-pts favorisce la persistenza del virus, la via di segnalazione IFN 
diventi refrattaria.

• I pazienti immunocompetenti non producono una tale risposta immunitaria, suggerendo che i pazienti 
SOT mobilitano una frazione maggiore della loro immunità a causa del trattamento farmacologico 
immunosoppressivo. • Strong therapeutical immunosuppression to prevent rejection, SOT-pts 

can develop opportunistic infections. 

• Risk factors in development of CHE-SOT: low platelet count, 

choice of immunosuppressant, liver cirrhosis and HIV infection.



SOT: Il regime immunosoppressivo può anche 
influenzare lo sviluppo di un'infezione cronica. 

• HEV3-Suini trattati con ciclosporina, azatioprina e prednisolone sviluppano CHE.

• HEV ha maggiori probabilità di persistere nei SOT trattati con tacrolimus rispetto a  
ciclosporina.

• Tacrolimus: fattore di rischio per il suo effetto immunosoppressivo più elevato rispetto 
alla ciclosporina A. 

Solo l'acido micofenolico (MFA) era associato alla clearance HEV. MFA deve essere presa 
in considerazione in HEV-SOT

Rapamicina ed everolimus promuovono la replicazione dell’HEV.



Severe Hepatitis in Pregnant Women (PW)

HEV-PW nel 2 o 3 trimestre hanno aumentato rischio di insufficienza epatica acuta,
perdita fetale e mortalità. 20-30% mortalità se HEV contratto nel 3 trimestre nei paesi in
via di sviluppo. HEV1 si replica in placenta con gravi danni ai tessuti (aumenta apoptosi e
necrosi all'interfaccia materno-fetale con alterazioni della barriera placentare) rispetto a
HEV3. HEV1 produce più virioni infettivi e innesca la produzione di citochine pro-
infiammatorie (IL-6, chemochine)).



Women Undergoing Alterations during 
Pregnancy

• Non sono disponibili regimi terapeutici stabiliti per le donne in gravidanza. (RBV 
teratogeno)



PW: Con il progredire della gravidanza, risposta immunitaria 

adattativa diminuisce e il numero e funzione delle cellule T e 

NK diminuiscono costantemente.

La risposta immunitaria si allontana dalla risposta 

infiammatoria Th1, diminuiscone le cellule B.  barriera 

immunitaria è rafforzata dall'aumento della fagocitosi e 

dell'attività dei granulociti.  

Le alterazioni degli ormoni svolgono un 

ruolo dominante. Fino 3 trimestre, 

aumentano estrogeni e progesterone. All'inizio 

della gravidanza, estrogeno aumenta la risposta Th1 

e immunità dipendente dalle cellule. Con 

concentrazioni di estrogeni più elevate la risposta Th2 

ha maggiori probabilità di essere supportata insieme 

alla risposta umorale.

Alte concentrazioni di progesterone 

sopprimono la risposta immunitaria materna

e influenzano l'interazione tra Th1 e Th2. livelli 

elevati di estrogeni promuovono la HEV-

replicazione.
Portano al parto pretermine e mortalità fetale 

nei pazienti con HEV per la disfunzione 

placentare.





Potential host and viral targets of antiviral drugs

Antiviral therapy against HEV can rely on inhibition and manipulation of host components, which are important 
for HEV life cycle. Direct acting antiviral specifically can target viral enzymes (helicase, polymerase, protease) 
without affecting host components. RBV is reported to exert antiviral effects by targeting both virus and host 



RBV (600 mg/day; range: 29–1200) 

RBV blocca la produzione di 

HEV. 
RBV può agire inducendo 

mutagenesi del genoma HEV, 

interrompendo replicazione. 

Mutazioni nella polimerasi, 

mutazione 1634R, trovate in 2 pts

con insufficiente RBV, ma la sua 

rilevazione a BL non preclude 

fallimento del trattamento. HEV 

mutazioni polimerasi: K1383N, 

D1384G, K1398R, V1479I e 

Y1587F, ma non influenzano SVR. 



• The standard of care for patients unable to clear HEV is RBV 3-month.

• RBV for 3 months in 59 CHE-SOT recipients decrease HEV-replication (SVR 78%). 
Relapse patients retreated with RBV for 6 months cleared HEV with SVR 85%.

• CHE-LT and hemodialysis pts with Peg-INF-alfa 3 month results in HEV clearance 
(risk acute rejection). INF is contraindicated in kidney, pancreas, heart, lung 
transplant recipients because it increases risk of acute rejection.

• In vitro, sofosbuvir inhibits HEV replication and additive effect combination with 
RBV. CHE treated with sofosbuvir monotherapy showed decreased HEV replications 
but did not achieve viral clearances.

• In CHE adding sofosbuvir to RBV led to temporary HEV eradication.

Immunocompromised SOT-recipients
The first treatment of SOT is reduction of immunosuppressive (to clear HEV in 30%)

Balance between infection and rejection (elevated risk of organ rejection)



There is no recommended treatment for AHE. 

RBV in immunocompetent patients 

with severe hepatitis.



RBV (600 mg/day; range: 29–1200) 

RBV blocca la produzione di 

HEV. 
RBV può agire inducendo 

mutagenesi del genoma HEV, 

interrompendo replicazione. 

Mutazioni nella polimerasi, 

mutazione 1634R, trovate in 2 pts

con insufficiente RBV, ma la sua 

rilevazione a BL non preclude 

fallimento del trattamento. HEV 

mutazioni polimerasi: K1383N, 

D1384G, K1398R, V1479I e 

Y1587F, ma non influenzano SVR. 





Ulteriori gruppi di pazienti 
immunocompromessi

• Più del 10% di CHE. 

• L'infezione da HIV CD4+ inferiore a 200 cellule/mm3 è il principale 
fattore di rischio per CHE. Trattare con RBV, peg-INF alfa, o una 
combinazione di entrambi. La normalizzazione della conta dei 
CD4+ da sola non porta alla risoluzione dell'HEV stesso.

• Malattie reumatiche Il metotrexato ha molteplici effetti sulle cellule 
T. Alcuni pazienti che ricevono metotrexato raggiunto HEV-SVR 
dopo la riduzione dell'immunosoppressione.

• Gli inibitori del TNF CHE richiede la riduzione della terapia. La 
produzione di citochine pro-infiammatorie come il TNF svolge un 
ruolo nel controllo delle infezioni da HEV.



Patients with Hematological Diseases

• Immune insufficiency due to underlying disease or CT, stem cell  
transplantation has been implicated as a cause of prolonged HEV. 

• HEV prevalence is higher in patients with malignant hematological 
disease than in the general population (severe or 28% prolonged 
HEV disease courses).

• HEV is mainly associated with NHL. 

• During rituximab was observed rising transaminases and HEV markers 
by reducing rituximab dosing alone. 

• Early RBV administration is preferable, as reduction of 
immunosuppression was  associated with increased mortality.



Screening to identify new anti-HEV drugs: NITD008, broad-spectrum chain-

terminating adenosine nucleoside analogue (dengue), GPC-N114, which 

binds to RNA channels of picornavirus polymerases. 

T cell-based immunotherapy based on cytotoxic T cells targeting specific 

antigens. Soon et al. identified several HEV-specific T cell receptors that 
could be a potential candidates in therapy of CHE.



The risk of  HEV 
reinfection is unclear 

Although minimum protective 
concentration of Ab remains to 
be determined, an Ab 
concentration of 2.5 WHO 
units/mL was found to be 
protective. In vaccine study SOT 
recipients can be re-infected 
when Ab concentration is below 
7 WHO units/mL 

Lastly, T cell therapy may be an alternative to 

drugs.



NITD008 and GPC-N114
GPC-N114 e NITD008, inibendo replicone subgenomico derivato da GT1. GPC-N114 aveva concentrazione efficace 
semi-massima (EC50) di 1,07 M e indice terapeutico (TI) di >93 (GPC-N114) mentre NITD008 aveva EC50 0,03 M e 
TI >3333. GPC-N114 è stato descritto come NNI di RdRP di più generi all'interno della famiglia Picornaviridae. 
NITD008 agisce come antivirale su HCV, West Nile Virus o Zika. NITD008 ha mostrato tossicità in vivo. 

Ciprofloxacin and IFN-
• Nishiyama et al hanno utilizzato farmaci per lo screening in vitro contro un ceppo GT3 contenente Gaussia

luciferase reporter.  Ciprofloxacina (CPFX) e IFN-1-3 hanno mostrato la migliore attività contro il genoma del 
reporter. 

• Tutti i sottotipi IFN-, ma non CPFX, hanno mostrato una robusta riduzione dell'HEV RNA.

2’-C-Methylcytidine
2'-C-metilcitidina (2-CMC), NM107, analogo nucleosidico (NA) contro HEV in vitro, composto ha dimostrato effetto inibitorio 
contro la replicazione dell'HEV (IC50 di 22 M/L). Insieme a RBV ha moderato effetto antagonistico, suggerendo meccanismo 
convergente di inibizione. Nel trattamento dell'HCV, è stata riportata biodisponibilità orale insufficiente. Il profarmaco NM283
sviluppo è stato interrotto per effetti tossici avversi.

Zinc salts can block HEV replication in vitro by inhibiting RNA polymerase. 2 F CHE-transplant-recipients did not respond to 

RBV despite having elevated intra-erythrocyte zinc concentrations. The natural compound silvestrol blocks HEV replication in 

vitro, and HEV RNA concentrations in feces of treated mice rapidly decreased. has a similar action in humans …





Increasing the coverage of HEV  vaccination 
will be key to minimizing the burden of AHE.

• (Hecolin®) vaccine developed in China elicits protective antibodies 
to all HEV genotypes (HEV1,4) and has been licensed in China since 
2012 (Zhu 2010). This vaccine is 97% effective (3 dose course) in 
preventing symptomatic AHE (Zhang 2015). 

• not been licensed and approved in any other country. 

• It is not recommended by WHO in children aged under 16 
years, PW, chronic liver disease, organ transplant waiting lists, 
and travellers . 





There is no recommended treatment for AHE. 

• The optimal duration of treatment has still to be determined. 

• Treatment should be continued for further 3 months if HEV RNA is detected in stool 
at EOT. 





Treatment
• Sofosbuvir was shown to have antiviral activity against HEV in vitro but had limited efficacy 

in HEV-patients. A pilot study of 9 patients (7 RBV previously failed) given sofosbuvir (400 
mg/day) for 24 wks found that their HEV viremia decreased, but was not cleared. Sofosbuvir 
alone is not cure for HEV. 

• Zinc salts can block HEV replication in vitro by inhibiting RNA polymerase. 2 F CHE-
transplant-recipients did not respond to RBV despite having elevated intra-erythrocyte zinc 
concentrations. The natural compound silvestrol blocks HEV replication in vitro, and HEV 
RNA concentrations in feces of treated mice rapidly decreased. has a similar action in 
humans …



Histopathologic lesions in wild 
boar naturally infected with HEV

• The livers of the 4 animals with naturally occurring HEV infection 
displayed only mild diffuse lymphoplasmacytic infiltrates (Fig 1A and 
1B), with one of them also showing slight signs of hepatocyte 
necrosis. One of these animals also had a high degree of congestion 
in the hepatic sinusoids (Fig 1C).

• Fig 1A: liver with presence of mild intralobular lymphoplasmacytic 
aggregates in the hepatic parenchyma. Inset showing a 
lymphoplasmacytic aggregate at higher magnification (hematoxylin 
and eosin, HE). 

• Fig 1B: liver showing slight perilobular infiltrations of lymphocytes 
(arrowheads) (HE). 

• Fig 1C: hepatic lobule with moderate

• hyperemia of liver sinusoids (HE).



Representative photomicrographs of liver sections 
from 3 wild boar naturally infected with HEV

• Fig 2A: liver with absence of 
association of HEV antigen inside  
lymphoplasmacytic aggregates 
(Immunohistochemistry (IHC) with  
avidin-biotin-peroxidase complex
(ABC) method counterstained with 
hematoxylin). 

• Fig 2B: HEV immunolabeling in 
cytoplasm of Kupffer cells (arrowhead) 
and sinusoidal endothelial cells
(arrow) (IHC ABC method). 

• Fig 2C: HEV immunostaining of light 
lymphoplasmacytic infiltrate  
(arrowhead) (IHC ABC method). 

• Fig 2D: liver showing slight labeling for 
HEV antigen in hepatic parenchyma, 
which is appreciable in Kupffer cells 
(inset) (IHC ABC method).



2’-C-Methylcytidine

• La 2'-C-metilcitidina (2-CMC), NM107, analogo nucleosidico (NA) contro HEV in vitro, il composto 
ha dimostrato un effetto inibitorio contro la replicazione dell'HEV (IC50 di 22 M/L). 

• Applicandolo insieme a RBV ha prodotto un moderato effetto antagonistico, suggerendo un 
meccanismo convergente di inibizione. 

• Quando valutato per il trattamento dell'HCV, è stata riportata una biodisponibilità orale insuciente. è 
stato sviluppato un profarmaco NM283, lo sviluppo è stato interrotto a causa di effetti tossici 
avversi.

•



The risk of  HEV reinfection is unclear. 

Although the minimum protective concentration of antibodies remains to be determined, an antibody 
concentration of 2.5 World Health Organization (WHO) units/mL was found to be protective in a 
vaccine study SOT recipients can be re-infected when the antibody concentration is below 7 WHO 
units/mL 





Sofosbuvir

• Sofosbuvir è un profarmaco nucleotidico, che può essere incorporato nell'HCV RNA dal RdRp
NS5B che agisce come terminatore di catena. Il suo potenziale antivirale contro HEV è stato 
dimostrato utilizzando i repliconi HEV GT3 nelle cellule Huh7 e HepG2. I valori IC50 erano in un 
intervallo micromolare basso, da 1 a 2 ordini di grandezza meno potenti rispetto ai repliconi HCV. 
Sofosbuvir ha mostrato un effetto additivo insieme a RBV. L'effetto inibitorio è stato confermato 
dallo stesso gruppo in cellule staminali pluripotenti indotte derivate da epatociti (iPSC-HLC) per tutti 
e quattro i GT comuni e in coltura cellulare per GT1 e GT3 da altri gruppi. è stato descritto che sia i 
repliconi GT1 e GT3 che il virus GT3 a lunghezza intera non erano inibiti nelle cellule HEK293T, U-
87MG e Huh7. Li et al. hanno riferito che un ceppo GT5 è stato moderatamente inibito a 200 M da 
un estere isopropilico di Sofosbuvir, PSI 7977. 

• L'efficacia di Sofosbuvir in vivo è stata inconcludente. 3case ha dichiarato che Sofosbuvir non è 
riuscito a eliminare l'HEV quando somministrato insieme a RBV, mentre 3 ha riportato un 
trattamento di successo insieme a RBV. Uno studio multicentrico di fase II Sofosbuvir in 
monoterapia (400 mg una volta al giorno 24 settimane) in 9 pazienti precedentemente falliti RBV. 
Nessuno dei pazienti ha eliminato il virus, sebbene abbia ridotto i livelli di HEV RNA. potrebbe 
essere ulteriormente studiato in combinazione con RBV. 

•



Conclusions

• The pathogenesis of HEV infection involves a complex interplay between the virus and the host 
immune response. While the clinical phenotype of an HEV infection is primarily hepatological, the 
range and incidence of HEV-associated clinical symptoms is much broader, including neurological 
and renal disorders. Ribavirin is currently the treatment of choice for chronically infected patients 
but there is an urgent need to find other compounds with which to treat patients who fail to clear 
HEV after ribavirin therapy.



Public health control measures

• In December 2011, the first HEV recombinant subunit vaccine 
(Hecolin®) was registered in China for the prevention of HEV 
infection and HEV-related diseases in humans. So far, it has not 
been licensed and approved in any other country. Although 
randomized controlled trials have shown a high efficiency and very 
low number of SAEs following HEV vaccination, it is not 
recommended by WHO for routine use in under 16 years, pregnant 
women, people with chronic liver disease, people on organ 
transplant waiting lists, and travellers . 

• The WHO position concerning routine vaccination programs should 
not preclude the use of the vaccine in specific situations such as 
outbreaks where the risk of hepatitis E or of its complications or 
mortality is particularly high.



Infection control, personal protection and 
prevention of infection

• Consumption of raw or undercooked pig meat and shellfish should be avoided in 
all parts of the world. It is important to make sure that processed food containing 
pig meat is well cooked. 

• When travelling to countries with poor sanitation, it is advisable to boil all 
drinking water, including water used for brushing teeth. 

• Wearing working gloves and boots might reduce HEV infection in those workers 
with occupational exposure to HEV-infected animals. 

• Transfusion or transplantation-related HEV transmission events have been 
described and the conduction of risk assessment is recommended for each 
product with special consideration of risk groups. Some assessments stated that 
transfusion-transmitted infection plays a minor role as source of infection in the 
risk group of solid-organ recipients and risk factors have been identified to be 
consumption of pork or game meat.



Course of an acute HEV infection. ALT: alanine 

aminotransferase activity.



Phylogenetic tree based on full-length 
sequences of HEV strains. Sequence 
alignment was performed using ClustalW
(MEGA5) and BioEdit, version 7.0. The 
neighbor-joining method was used to 
create the phylogenetic tree, with a 
bootstrap of 100 replicates.





Diagnostica

• Diagnosi AHE: IgM anti-HEV nel siero e/o HEV RNA nel siero o 
feci.

• Genoma HEV: PCR generica o RT-PCR.

• Metodi basati su Ab (Western blot o immunoassay enzimatici) 
CHE: IgG anti-HEV 

• L'infettività dell'HEV è determinata nell'inoculazione 
sperimentale di animali o con tecniche di coltura cellulare.

•



Different disease scenarios seen with HEV.



Legame clinico tra compromissione delle cellule linfoidi ed 
esito hev

• Pazienti dopo SOT 

• Tacrolimus:f attore di rischio per il suo effetto immunosoppressivo più elevato rispetto alla ciclosporina A. 
Entrambi avevano un potere molto potente nel colpire le cellule T. 

• oltre il 60% dei pazienti con HEV abbia sviluppato CHE in trapianto di cuore .

• solo l'acido micofenolico (MFA) era associato alla clearance HEV. MFA inibisce HEV. 

• MFA mostra effetti antivirali diretti sulla replicazione dell'HEV;  L'AMF deve essere presa in considerazione 
nei pazienti con HEV-SOT quando possibile, sebbene gli effetti specifici richiedano ulteriori indagini.

•



The geographical distribution of HEV 1–4




