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ABSTRACT

Background: Hepatitis E Virus is a major cause of acute and fulminant hepatitis, particularly

in developing countries. While the virus is commonly spread through the fecal-oral route,

numerous cases of transfusion transmitted Hepatitis E Virus (TT-HEV) have been reported,

raising concerns about its transmission via blood transfusions, especially in industrialized

countries. The high prevalence of antibodies and viremia among asymptomatic blood donors

further heightens the risk of transfusion-related transmission. However, there is still debate

about the best strategy to minimize TT-HEV.

Objective: The review was conducted to Summarize the literature on TT-HEV infection cases

and the prevalence of HEV among blood donors.

Methods:

® The databases PubMed, Scopus, Web of Science, Embase, and CINAHL were searched for
relevant studies from 2000 to 2022.

® Serological and molecular screening data of HEV in blood donors were used to gather
prevalence and incidence rates.

e TT-HEV cases were reviewed by examining evidence of HEV infection before and after
transfusion.
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Results: A total of 121 manuscripts reports the prevalence and incidence of HEV among

blood donors and cases of TT-HEV. Twenty-six articles reported confirmed cases of TT-HEV

and 101 articles reported on HEV prevalence or incidence among blood donors.

Conclusion:

® TT-HEV transmission through blood products is a real concern, especially for immunocom-
promised patients.

® The risk and severity of infection could vary between immunocompetent and immuno-
suppressed patients.

® To increase transfusion safety, the evaluation recommends HEV screening protocols,
especially in endemic region.

Introduction
Pakistan, Mexico, and China, whereas in developed

Hepatitis E virus (HEV) is the causative agent of viral
Hepatitis E and is classically considered one of the
common causes of acute hepatitis worldwide. HEV
was formerly known as non-A non-B hepatitis virus
[1]. The first record for HEV was traced back to 1978
in India from the hepatitis epidemic due to fecal
contamination of drinking water. This was initially
ascribed as a Hepatitis A outbreak. However, it was
later attributed to HEV infection on retrospective
analysis [2]. Similar outbreaks and epidemics were
also documented in Nepal, Bangladesh, Burma,

countries, sporadic and autochthonous cases were
reported [3]. In 2015, World Health Organization
(WHO) estimated that about 20 million people were
affected annually with HEV, of which 3.3 million
were symptomatic cases [4]. Major outbreaks and
epidemics of HEV have been reported in Asia,
Africa, and South American continents [5].

HEV belongs to the Paslahepevirus genus of the
Hepeviridae family, and it consists of single-stranded
positive-sense, quasi-enveloped ribonucleic acid
(RNA). The size of the virion ranges from 27 to 34
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nm. The genome length is approximately 7.2 kb with
three open reading frames (ORF1 to ORF3) [5]. The
genus Paslahepevirus balayani had a total of eight
HEV genotypes that have been identified so far, of
which four genotypes such as genotype-1 (HEV1),
genotype-2 (HEV2), genotype-3 (HEV3), and geno-
type-4 (HEV4) commonly infect humans. Among
these genotypes HEV1 and HEV2 infect only
humans, while HEV3 and HEV4 exhibit a wide
range of host with swine and wild boar being the
main reservoir [6]. These HEV genotypes were
further sub-divided into sub-genotypes [3]. Apart
from its natural modes of transmission via fecal-oral
routes, zoonotic route is considered the most com-
mon one in high income countries, further, parent-
eral transmission of HEV through blood transfusion
and its components have been reported [7]. However,
HEV is self-limiting and asymptomatic in most cases.
Patient such as pregnant women, compromised
immune systems such as organ transplant recipients,
individuals with HIV, and those receiving cancer
treatment, may face challenges in effectively clearing
infections. It was well documented that HEV3 infec-
tion among this risk group can lead to chronic liver
infection, cirrhosis, and even death [8]. According to
WHO, the mortality rate in HEV-infected cases was
approximately 3.3% in the general population. In
comparison, a significantly higher mortality rate of
20 to 25% was observed among HEV1 infected preg-
nant women, especially in their third trimester of
gestation which was not observed among HEV3 or
HEV4 infected pregnant women [4,9].

The first case of transfusion-transmitted HEV
(TT-HEV) was reported from Japan in a 67-year-old
Japanese man in 2004 by Mitsubayashi et al. from
Hokkaido. Since then, there has been a steady rise in
the detection of TT-HEV cases reported from differ-
ent parts of the world [7,10,11]. Only a few nations
have conducted research and implemented screening
strategies to prevent HEV spread through blood
transfusion [12]. Healthy blood donors with asymp-
tomatic HEV infection may be at risk of transmitting
HEV through blood donations because of its high
prevalence in endemic regions and the rise in spora-
dic cases reported from industrialized countries. It
can also be more dangerous to immunocompromised
transfusion recipients or in high-risk groups [8].
There are reports of HEV infection among immuno-
compromised individuals and patients receiving mul-
tiple blood transfusions that resulted in acute
hepatitis, chronic hepatitis, and cirrhosis [1,7,13].

Knowing the prevalence, risk of transmission, and
burden of TT-HEV infections could assist in
improving the blood donor selection strategies and
provision of safe blood transfusion. However, the
paucity of literature on TT-HEV from geographically
distinct countries and its consequences in blood

transfusion recipients is probably causing an obliga-
tory remark on screening HEV among blood donors.
These obligations were also due to the difference in
findings and suggestions of epidemiological studies
among blood donors in each respective country.
A review of HEV morbidity and the economic bur-
den of the disease due to TT-HEV cases may indir-
ectly strengthen the enforcement strategies for HEV
screening among blood donors. There were few
reports on the prevalence and incidence of HEV
among blood donors and TT-HEV infections
among blood recipients. However, circumscribed
studies have reported their findings through mole-
cular diagnostics [14,15]. Therefore, this review is to
elucidate the existing literature on the prevalence of
HEV among blood donors and transfusion-
transmitted HEV-infected cases to  process
a remarkable judgment on the screening of HEV
among blood donors.

Methodology

The review identified the recent literature on TT-
HEV infections among blood transfusion recipients
and donors and scrutinized the recent progress on
establishing HEV screening strategy among blood
donors. This study summarizes the reported cases of
TT-HEV infection among recipients and the preva-
lence of HEV among blood donors from multiple
databases and bibliographic screening.

Search strategy

Scientific databases such as PubMed, Scopus, Web of
Science, Embase, and CINAHL were searched for
articles, reports, reviews, and short communications
related to the subject topic between 2000 to 2022 AD.
Open access report and institutionally subscribe jour-
nal article with full access were selected for the
review. The information that includes serological
screening and molecular screening of HEV among
blood donors was thoroughly scrutinized to extract
the prevalence and incidence data. Accordingly, TT-
HEV cases were also examined through evidence of
HEV infection before and after blood transfusion The
genotype of the donors and recipients were matched
to confirm the status of transfusion-transmitted
infection, which helps to limit the errors in TT-
HEV diagnosis.

Result

From the different databases and bibliographic
screening, we found 121 manuscripts that report the
prevalence and incidence of HEV among blood
donors and cases of confirmed TT-HEV infection
among recipients. Twenty-six articles reported TT-HEV



infections, and 101 research articles reported the preva-
lence or incidence of HEV among blood donors.

This review exclusively incorporated data on the
prevalence and incidence of HEV among blood
donors published between 2011 and 2022 to under-
stand the recent trends in this context. To increase
the accuracy of the results, we considered the pub-
lications for the review that had a sample size of more
than 1000 participants. There was a total of 56 reports
on HEV among blood donors meeting the inclusion
criteria of the present review process.

Transfusion transmitted Hepatitis E Virus
infection

The findings on TT-HEV infections reported during
the study period are shown in Table 1. It was observed
that there were 41 patients confirmed to have TT-HEV
infection, wherein most of them had either chronic
underlying diseases or immunosuppression. However,
there were also reports of TT-HEV infection in immu-
nocompetent individuals [13,29].

Most of the patients infected with transfusion-
transmitted HEV received the infection through the
transfusion of red blood cell (RBC) components. And
all the TT-HEV confirmed cases found in this review
were caused by either HEV3 or HEV4 genotype,
mostly from industrialized countries such as France,
Germany, Japan, Spain, and the United Kingdom.
Interestingly, no reports of HEV1 and HEV2 transfu-
sion-transmitted HEV infections were found among
the recipients of blood transfusions. Further, the risk
of transmission varied with the implicated blood
component transfused (Table 1).

Anti-HEV antibody prevalence among blood
donors

The prevalence of anti-HEV antibodies exhibits variation
among different countries, with a higher reported pre-
valence of anti-HEV IgM and IgG antibodies in endemic
regions and developing countries (Table 2). It was
observed that the prevalence was high among blood
donors in the endemic countries such as in Asian,
African and South Americans. Overall, we observed
that anti-HEV IgM antibody prevalence was in the
range from 0% to 4.78% as shown in Supplementary
table S1 and Table S2.

In addition to that the seroprevalence (anti-HEV
IgG antibody) was exclusively very high in Poland
(43.5%) among the developed countries which is
comparable to that of the developing and endemic
countries. We noted that the overall seroprevalence
ranged from as low as 1.3% in Italy and 60.5% in
India [66,67]. Supplementary table S1 contains
a summary of studies reported before 2010 and stu-
dies with fewer than 1000 participants. The finding
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shows that there were significant numbers of blood
donors exposed to HEV in the recent past.

HEV RNA among blood donors

A mini-pool Nucleic acid amplification test (NAT) or
Individual NAT (ID-NAT) was the most common
molecular screening technique reported from
Western countries. Universal HEV RNA screening
with NAT among blood donors is routinely practised
in few developed countries such as in Europe [68]. In
contrast, there were very few reports from developing
countries on the use of molecular techniques for
screening HEV RNA. It was observed that none of
the HEV endemic countries implemented HEV
screening among blood donors. Table 3 illustrates
various studies on HEV RNA screening among
blood donors. HEV3 was the predominant genotype
identified among blood donors and the most preva-
lent genotype identified among TT-HEV-infected
individuals. At the same time, HEV1 was observed
to be the single genotype identified among the blood
donors in developing countries. Procleix HEV assay
(Grifols, S.A) and RealStar® HEV Real-time RT-PCR
test kit (Altona Diagnostics GmbH) were the most
commonly used techniques for screening HEV
among blood donors and that the limit of detection
(LOD) could be 7.9 TU/ml and 4.7 IU/ml respectively
[57,69]. This LOD could increase with the increase in
the pool size in mini-pool NAT.

Also in the supplementary table S2, a study with
a sample size fewer than 1000 and a report published
prior to 2010 was summarize in order to minimize
the content requirement of table.

Discussion

The rising trend of HEV infection among blood donors
and transfusion recipients globally indicates Hepatitis
E is an emerging infectious disease and is of concern to
transfusion medicine [69]. There were several reports of
TT-HEV, and confirmation of HEV transmission
through blood transfusion was based on examining
the pre- and post-transfusion HEV status of the trans-
fusion recipient and comparing the genotype similarity
with that of the intended blood donors, which was also
termed as trace back in blood transfusion services [92].
In contrast to TT-HEV documented in industrialized
countries, it was rarely reported from developing coun-
tries, however outbreaks and epidemics in most of the
developing countries were mainly related to the natural
route of transmission [5].

Blood donation and HEV transmission

Studying the HEV seroprevalence and viremia among
healthy blood donors in different countries provides
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Table 3. Prevalence and incidence of HEV RNA among blood donors (sample size more than 1000).

Sample Incidence
Author, Year of size Reactive rate

Continent Country publication (N) (n) (or ratio) genotype HEV RNA screening kit used Ref.

Africa South Africa Maponga et al., 2020 10000 1 1:10000 3 Procleix HEV assay [70]

Asia Japan Minagi et al., 2016 620140 36 1:15075 3 Inhouse preparation [71]
China Wang et al., 2017 9069 6 1:1511 NA Inhouse preparation [42]
India Katiyar et al., 2018 1799 0 0 NA Inhouse preparation [67]
China Wen et al, 2018 11747 24 1:489 4 Inhouse preparation [43]
China Tsoi et al,, 2019 10000 2 1:5000 4 Procleix HEV assay [46]
Thailand Intharasongkroh et al., 30115 26 1:1158 3 Inhouse preparation [72]

2019

China P. Fu et al.,, 2021 1864 0 0 NA Inhouse preparation [48]
India Mishra K et al., 2021 13050 7 1:1864 NA RealStar HEV RT-PCR Kit 1.0 [2]
Japan Sakata et al., 2021 4018435 886 1:4535 3 Inhouse and Procleix HEV assay  [73]

Europe Germany Vollmer et al.,, 2012 16125 13 1:1240 3a, 3c & RealStar HEV RT-PCR kit [74]

3e
Germany Baylis et al., 2012 18100 4 1:4525 3 Inhouse preparation [75]
Sweden Baylis et al., 2012 95835 12 1:7986 3 Inhouse preparation [75]
Scotland (UK)  Cleland et al., 2013 43560 3 1:14520 3 Inhouse preparation [49]
Netherland Slot et al., 2013 45414 17 1:2671 3 Inhouse preparation [50]
Germany Corman et al.,, 2013 93955 14 1:6711 3 Inhouse preparation [76]
France Gallian et al., 2014 53234 24 1:2218 3 RealStar HEV RT-PCR kit [77]
England P Hewitt et al., 2014 225000 79 1:2848 3 Inhouse preparation [78]
Spain Sauleda et al., 2015 9998 3 1:3332 3f Procleix HEV assay [52]
Austria Fischer et al., 2015 58915 7 1:8416 3 RealStar HEV RT- PCR kit version [53]
1.0
Ireland O'Riordan et al., 2016 24985 5 1:4997 3 Procleix HEV assay [54]
Denmark Harritshoj et al., 2016 25637 1 1:2330 3 Procleix HEV assay [79]
Netherland Hogema et al., 2016 59474 41 1:1450 3 Inhouse preparation [80]
Italy Spada et al,, 2018 10011 0 0 NA RealStar HEV RT-PCR kit 1.0 [58]
Poland Grabarczyk et al., 2018 12664 10 1:1266 3i and 3c Procleix HEV assay [57]
Germany Westholter et al., 2018 18737 23 1:814 3 Cobas HEV Assay [81]
Scotland (UK) Thom et al., 2018 94302 38 1:2481 3 Cobas HEV Assay [55]
Germany Dreier et al,, 2018 235534 182 1:1294 3 RealStar HEV RT-PCR kit [69]
Spain Rivero et al.,, 2019 11313 4 1:2828 3 Inhouse preparation [82]
Belgium Vercouter et al., 2019 38137 7 1:5448 NA Cobas HEV Assay [83]
United Harvala et al., 2019 1838747 480 1:3830 3 Cobas HEV Assay [12]
Kingdom

Italy Spreafico et al., 2020 9726 1 1:9726 NA Procleix HEV assay [84]
UK Smith et al.,, 2021 848612 411 1:2064 3 NA [85]
Italy Spada et al., 2022 7172 0 0 NA Procleix HEV assay [61]
Portugal Healy et al., 2022 20393 4 1:5098 NA Inhouse preparation [86]
Germany Healy et al., 2022 167122 167 1:1000 NA Inhouse preparation
Spain Bes et al., 2022 655523 151 1:4341 3 Procleix HEV assay [871

North USA Baylis et al., 2012 51075 0 0 NA Inhouse preparation [75]

America USA Stramer et al., 2016 18829 2 1:9414 NA Procleix HEV assay [63]

USA Roth et al., 2017 128021 4 1:32005 3a Cobas HEV Assay [88]
Canada Delage et al.,, 2019 50765 1 1:4615 3 Cobas HEV assay [89]
USA Delage et al., 2019 50724 3 1:16908 3a, 3b Cobas HEV assay

Oceania Australia Shrestha et al., 2016 14799 1 1:14799 3 Procleix HEV assay [90]
Australia Hoad et al.,, 2017 74131 1 1:74131 NA Procleix HEV assay [91]
New Zealand  Hewitt J et al., 2018 5000 0 0 NA RealStar HEV RT- PCR kit version [65]

1.0

*HEV sub-genotype — 3a, 3b, 3e, 3f, 3¢, 3uc, 4b, 4¢, 4g. USA; United States of America, UK; United Kingdom, NA; Not available

alarming data for the transfusion medicine speciality.
As each HEV reactive blood component unit might
be able to transmit HEV to a maximum of up to three
prospective blood recipients. The infectivity of HEV
also depends on the blood component infused and
the infective dose, which may differ from one com-
ponent to another [8,78]. Though the pathogen inac-
tivation technology allows pooled plasma to prevent
transmission of infectious agents, there had been
reports of ineffective towards HEV where the viral
RNA is detected in the pooled blood component or
pooled plasma [11,36,93]. Therefore, this part of
pooling and inactivation through pathogen inactiva-
tion technology has to be further emphasized.

We perceived that HEV had been transmitted
through different blood components, such as packed

red cells, platelets, pooled granulocytes, and fresh-
frozen plasma. Patricia et al. state that HEV trans-
mission depends on factors like the type of blood
component transfused and implicated viral RNA
concentration in blood donors [78]. Tedder et al,
estimate a minimum infectious dose of 2X10* TU of
HEV RNA could cause infections in 55% of the HEV
contaminated blood transfusion transmitted recipi-
ent, while there were also report of 951 IU and 6660
IU infectious dose for RBC and platelet donations
[94,95]. Patients of solid-organ transplant, stem cell
transplant, dialysis, pregnant women, immunocom-
promised, malignancy, and other hematological dis-
orders were considered high-risk groups for HEV
infection. Their status in acquiring HEV infection is
owing to their long-term blood transfusion



dependent condition and immunosuppression status
[16,96]. Due to immunosuppression in these
patients are prone to develop obstructive liver dis-
eases and chronic liver infections without viral clear-
ance. Asymptomatic or undetectable HEV infection
among organ and blood donors makes up the risk of
transmitting the infection to organ transplant
patients and transfusion recipients [1]. Transfusion-
transmitted HEV infection could be a dreadful dis-
ease as 20 viremic donors have been detected in
Japan and have transmitted HEV to the patients
[97]. And, also in England, out of 43 HEV-infected
blood recipients from viremic blood donors, 18 of
them had HEV infection and developed the dis-
ease [98].

Risk of transmission through blood transfusion

The evidence of HEV transmission through blood
transfusion was elaborated comprehensively for gen-
otype-3 and genotype-4 through a trace-back algo-
rithm. It has been shown that PBMCs and other

blood  components can  replicate = HEVI.
Furthermore, the introduction of blood-derived
HEV-1 into humanized mice resulted in

a productive infection [99,100]. This could be
in vitro evidence in establishing the infectivity of
HEV in blood components. However, the evidence
for HEV1 and HEV2 as the causative agent of TT-
HEV is still lacking in blood transfused patients. This
is probably because these genotypes were highly pre-
valent in developing countries with limited resources
to perform an extensive investigation on cases with
post-transfusion hepatitis. Further, as genotype deter-
mination does not change the underlying disease
status, there is a reluctance to perform genomic ana-
lysis. However, unlike HEV transmission through the
oral route, where the stomach’s acidic environment
offers a protective effect to some extent, blood trans-
fusion is associated with an almost 50% definite risk
of transmission of infection [69,97].

A systematic review of HEV seroprevalence among
healthy blood donors globally has reported the sero-
prevalence proportion of 0.058 (0.049 to 0.068). Even
while the total concentration of HEV RNA is quite
low, it varies greatly within and between similar geo-
graphic regions [101,102]. The incidence of HEV
viremia in donors varies from 1 in 157 in Italy to 1
in 15,075 in Japan (Tables 2 and 3). Several reports
are available on HEV prevalence and viremia
detected among blood donors, as shown in supple-
mentary table S1 and S2, mostly from Asian and
European countries.

The instances like the absence of HEV antibodies
and high viral load in the blood component could
increase the transmission risk of HEV in recipients.
HEV seroconversion can be delayed among
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immunosuppressed patients, thereby prolonging the
viremia and expanding the clinical significance of the
disease acquired [98]. HEV RNA is detectable in the
blood during the incubation period and persists up to
4 weeks while the anti-HEV IgM antibody could be
detected during the incubation period and even up to
5 to 6 months of post infection [103,104].

The laboratory screening and diagnostic methods,
specificity and sensitivity of the test also influence the
incidence (or prevalence) of HEV within and across
populations. In this review, we observed that the
blood centers commonly use serological testing meth-
ods such as Enzyme-Linked Immunosorbent Assay
(ELISA), Chemiluminescence assay for detecting IgM
and IgG antibodies against HEV and NAT-based
polymerase chain reaction (PCR) to detect HEV
RNA. It was known that PCR is still considered the
most dependable technique for laboratory confirma-
tion of HEV infection in blood and stool samples
[105]. Additionally, there is considerable variability
in the sensitivity and specificity of commercially
available serological test kits for screening and diag-
nosis of HEV infection [106]. ID-NAT and mini-pool
NAT with different pool sizes also have an impact on
the detection rate and incidence of HEV among
blood donors [105]. Apart from blood components,
HEV RNA reactivity was also reported in plasma
fractionation pools [107].

Clinical outcome of TT-HEV infection

Acute Hepatitis E is usually a self-limiting infection
with symptoms lasting for 4 to 6 weeks among the
general population, wherein 40% of HEV infection
leads to the development of jaundice. However,
chronic illness was recorded among the immunocom-
promised patients with HEV3 or HEV4 genotype
infections [4,5]. Symptoms of HEV infection include
muscle and joint pain, fatigue, and vomiting.
Laboratory testing parameters, such as liver enzymes
Alanine-aminotransferase (ALT), Gamma-glutamyl
transferase (GGT), Alkaline phosphatase (ALP), and
bilirubin were elevated among the cases. There was
also a late onset of illness among the TT-HEV-
infected patients, leading to chronic hepatitis.
A similar pattern of clinical outcomes has been recog-
nized among eight cases of TT-HEV infections in this
review, predominantly with their underlying immu-
nosuppressed condition. And there was a persistent
increase in the liver enzyme levels in addition to the
presence of HEV-RNA in the serum even up to least
six months or more among these patients [27,35].
The current review did not identify any reports of
transfusion-transmitted HEV in cases in pregnant
women. However, HEV1 infected pregnant women
and patients with chronic hepatitis E were known to
be a vulnerable group to develop severe clinical
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complications such as coagulation disorders, jaun-
dice, hepatic encephalopathy, ascites, and sometimes
even fulminant hepatic failure [9,108]. Extrahepatic
manifestations such as neurological symptoms, kid-
ney injuries, and hematological disorders are rarely
identified [5,37]. In this review, except for a few, most
TT-HEV-infected patients progressed to chronic
HEV infection (Table 1, outcome of the disease)
[7,19-21,35]. The disease burden and outcome of
chronic HEV infection could be considerably differ-
ent from the general course of the disease.

The strategy to manage HEV infection irrespec-
tive of natural infection of TT-HEV is based on the
clinical presentation. Generally, the acute infection
should be treated conservatively corresponding to
the viral load clearance by the immune system or
a short-term Ribavirin therapy could be effective. In
the case of chronic HEV infection particularly
among the immunocompromised patients, dose
reduction or discontinuation of the immunosup-
pressant should be considered as primary concern.
As the immunosuppressant drugs could elevate the
HEV replication, administering this type of drugs is
not suggestive, otherwise, ribavirin and (or) pegy-
lated interferon-alpha (peg-IFN) could be used for
treatment [109].

HEV among blood donors in developed countries

It was notably observed that NAT screening was
commonly used in developed countries, wherein rou-
tine HEV screening reported HEV3 genotype among
the blood donors which is highly infectious among
immunocompromised patients [69]. Moreover, cases
of HEV3 and HEV4 infections were reported parti-
cularly through the consumption of undercooked
pork and its products. Therefore, other than zoonotic
concerns, improved hygiene and sanitation in the
current decades could be a reason for lower incidence
of HEV in many industrialized countries [110].
Some of the economically advanced countries,
namely Germany, France, the Netherlands, Ireland,
the United Kingdom, Spain, Austria, Luxembourg,
and Japan, have implemented HEV screening strate-
gies for the blood units [15,68,111]. The United
Kingdom, Ireland, France, Germany, Spain, Austria,
Luxembourg, and the Netherlands have adopted uni-
versal screening of blood donors for HEV. In con-
trast, other countries have implemented selective
screening of blood units intended to be administered
to patients of high-risk groups [68,112]. Factors influ-
encing the decision of different screening strategy
approaches include risk assessment, resource avail-
ability, health economics, reputational, political, and
other influences. Among European countries, Greece,
Italy, Portugal, Poland, Belgium, and Malta are still
evaluating their research finding for mandatory

screening of HEV among blood donors; however, it
is not compulsory for screening of HEV in most
endemic countries [68,69]. Implementation of selec-
tive screening is yet a debate in European countries as
the infection risk from dietary sources might not be
ruled out or could be more common [15,98].
Selective screening of HEV for blood units to be
transfused to high-risk patients could prevent comor-
bidities due to TT-HEV infection. However, cost-
effectiveness analysis of screening methodologies,
either serological, ID-NAT, or Mini-pool NAT
should be an important concept to consider.
Antigen capture-based ELISA is simple faster and
suitable for laboratories lacking molecular diagnostic
equipment [98].

Some of the European medicine agencies recom-
mended mini-pool NAT screening in HEV in
plasma-derived products [113]. Drier et al., suggest
a mini-pool NAT screening of 96 samples of blood
donations should be adequate as a routine screening
assay to rule out viremic donors and to cover at least
a large part of the viremic phase, in contrast
Laperche et al., from France suggest that less than
12 samples should be pooled to minimize the poten-
tial risk associated with blood component with
higher plasma volume [69,112].

HEV among blood donors in developing countries

There are several disease patterns of HEV in devel-
oping countries which are determined by the geogra-
phical distribution of genotypes, socioeconomic
status, access to potable water, sanitation, the regional
occurrence of HEV genotypes, etc [110]. HEV1 and
HEV2 genotypes of HEVs are reported mostly from
developing and hyperendemic countries, and the
same genotypes were reported from blood donors in
countries like India and Nepal etc [40,44]. It was also
revealed that more than one-third of the donors had
evidence of past infections [38,40,67]. However, there
were no reports on the molecular confirmation of
TT-HEV infections among transfusion recipients
from developing countries. Therefore, rigorous
research should be carried out to mitigate a possible
risk of HEV transmission through blood transfusion.
Based on the latest literature, if TT-HEV infections
are identified in the future, it would be
a steppingstone and an impressive concept to include
HEV as an important TTIs in developing countries.

Recommendations and future perspectives

It is recommended to define transfusion safety proto-
cols specifically tailored for the high-risk group, includ-
ing selective screening of blood components. This
targeted approach can potentially decrease the inci-
dence of HEV infection among this vulnerable



population. It is crucial to identify and document the
incidence of transfusion-transmitted HEV (TT-HEV).
This data is essential to determine the importance of
screening for HEV among blood donors. Additionally,
deliberate efforts should be made to determine the pre-
valent genotype and its natural route of infections,
providing valuable insights into how different geno-
types may influence disease outcomes.

Prioritizing the study of HEV among blood donors
in countries endemic and hyperendemic for HEV1
and HEV2 genotypes is essential. This research is
crucial for making informed decisions on whether
mandatory screening for HEV among blood donors
should be implemented. The implementation of such
screening requires a well-considered policy that takes
into account the economic implications for the coun-
try. Achieving this necessitates raising awareness and
sensitizing key stakeholders, including blood transfu-
sion centers and implementing bodies.

Implementing a standardized protocol for serology
and molecular testing could substantially enhance the
detection rate of HEV and reduce the residual risk of
infection. However, assessing the cost-effectiveness of
routinely screening blood donors for HEV will be
essential to guide future best practices.

Conclusion

The transmission of HEV among recipients of various
blood products is evident and has a significant impact,
especially among immunocompromised patients. The
risk of infections, disease progression, and severity varies
from immunocompetent to immunosuppressed patients.
Further study on the infused component, viral load, and
genotype-specific disease outcomes of HEV infections in
transfusion recipients might be necessary to predict out-
comes among the at-risk group. Considering HEV as an
emerging threat to transfusion safety, formulating guide-
lines on screening blood units in endemic countries is the
need of the hour.
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