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Background. Following exposure to hepatitis E virus (HEV), liver transplant (LT) recipients have an increased risk of
developing chronic infection, which may rapidly progress to severe liver damage if not treated. The prevalence of HEV infec-
tion after LT is unclear and likely varies geographically. The aim of this study was to investigate the prevalence of acute and
chronic HEV infection among LT recipients in an HEV endemic region. Methods. During 2013 to 2015, 109 of 152 pro-
spectively enrolled patients listed for LT received a liver graft and completed the study protocol. They were evaluated for anti-
HEV IgM, HEV IgG, and HEV RNA at the time of LT assessment and 3 and 12 mo post-LT. Medical records were reviewed.
Results. Twelve (11%) LT recipients acquired markers of HEV infection during the study period. Seven patients (6%) had
detectable HEV RNA, 1 before LT and 3 at the 3-mo and another 3 at the 12-mo follow-up post-LT. All resolved their infec-
tions without treatment and had undetectable HEV RNA at the succeeding follow-up. Another 5 (5%) patients developed
anti-HEV antibodies without detectable HEV RNA as an indication of HEV infection during follow-up. Signs and symptoms
of HEV infection were subtle, and none were diagnosed in routine clinical care. Conclusion. A substantial proportion of
LT recipients in Sweden are at risk of acquiring HEV infection, both before and after LT. The results highlight the frequency
of silent, spontaneously resolving HEV infections and do not support universal screening of LT recipients in Sweden, despite

HEV being a potentially treatable infection.

(Transplantation Direct 2022;8: e1409; doi: 10.1097/TXD.0000000000001409).

/

INTRODUCTION

Infection with hepatitis E virus (HEV) primarily results
in an acute, self-limiting hepatitis in immunocompetent
patients. In immunosuppressed patients, it has a pro-
pensity to evolve into a chronic infection, which, if left
untreated, subsequently may lead to severe liver dam-
age, including cirrhosis, within only a few years.! The
first cases of chronic HEV infection were reported in

2008.* Liver transplant (LT) recipients acquiring an acute
HEV infection reportedly progress to a chronic infection
in up to 60% of cases because of immunosuppression.*
Despite these dire consequences, only 30% of patients
with chronic HEV infection are symptomatic, with fatigue
being the most common manifestation.* Icterus is rare,
and the majority presents with only mild elevations of
liver transaminases.® If possible, chronic infection can be
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treated by abating immunosuppression, after which 30%
of the patients clear viremia. If this is not possible or insuf-
ficient, patients are treated with ribavirin.®

Five genotypes, HEV1-4 and 7, are known to infect
humans. HEV1 and 2 are endemic in Asia and Africa, where
they spread by fecal contaminated water in areas with poor
sanitation. HEV3 and 4 are prevalent in Europe, North
America, and Asia; they are mainly transmitted zoono-
tically via consumption of contaminated food.” Infection
with these 2 genotypes and HEV7 may develop into chronic
HEV infection, especially in immunocompromised persons.®
HEV3, divided into 2 different major subgroups, 31 (abchij)
and 3II (efg), is prevalent in Sweden, where the anti-HEV
IgG seroprevalence is approximately 17% among blood
donors.” The route of transmission is mainly fecal-oral, but
blood transmission has been reported” also in Sweden.!°
Blood products are screened for HEV in several European
countries but not in Sweden. Patients receiving an LT may
require large volumes of transfused blood; hence, they have
increased risk of exposure to blood products containing
HEV. Additionally, screening for HEV infection is not part
of the routine clinical pre- or post-LT care for Swedish LT
recipients, and because of the discrete signs and symptoms,
there is a risk that an HEV infection remains undiagnosed.

Globally, anti-HEV antibodies in samples from adult
LT recipients assessed by different serological assays vary
significantly and range from 3% to 42%,'"?* whereas the
prevalence of HEV infection with detectable HEV RNA
ranges from 0.1% to 1.4%.!512142126 Most previous studies
of HEV and LT have been retrospective and cross-sectional,
and only a handful of studies have prospectively followed
patients with repeated testing during the peritransplant
period. Reekie et al investigated stored samples from day 0,
30, 60, and 90 post-LT and found HEV RNA prevalence of
1.15% (3/262).** Legrand-Abravanel et al reported annual
incidence of 2.1% for de novo infections and 3.3% for rein-
fections studying solid organ transplant recipients,?” as well
as 4.8 cases of HEV infection/100 person-years among LT
recipients.?

The aim of the current study was to investigate the inci-
dence and prevalence of acute and chronic HEV infection
among LT recipients in Sweden by repeated sampling dur-
ing the pre- and post-LT period, with prospective analyses
of HEV RNA unbiased as per protocol, regardless of alanine
aminotransferase (ALT) levels or serological responses.

MATERIALS AND METHODS

Patients and Controls

Patients

Patients 18 y or older undergoing LT were prospectively
asked to participate at the pre-LT evaluation at Sahlgrenska
University Hospital in Gothenburg, Sweden and, if they con-
sented, were enrolled during the study period (March 2013-
May 2015). One hundred fifty-two patients were enrolled,
whereof 109 were included in the analyses, having met all
the inclusion criteria and completed the blood sampling in
accordance with the study protocol (Figure 1). Ten patients
underwent LT but were excluded from the analysis because
of death (3), missing samples (6), or withdrawal of consent
(1). Two had positive anti-HEV IgG before LT, none were
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‘ 152 persons enrolled

33 did not undergo liver transplantation
during the study period, whereof 9
deceased

119 liver transplant
recipients

9 lost to follow-up:

* 3 deceased

« 6 with missing blood samples
1 withdraw consent

109 liver transplant
recipients
included in analyses

FIGURE 1. Flow chart of patient selection and loss to follow-up.

reactive in IgM, and none had detectable HEV RNA. The
deceased patients died within the follow-up and at 2, 4, and
6 mo post-LT. Of these, 1 had no available serum samples,
and the remaining 2 had only pre-LT samples, whereof 1
was positive for anti-HEV IgG antibodies. Six patients were
excluded because of missing samples, 3 had missing samples
at the 3-mo follow-up, and another 3 patients at the 12-mo
follow-up post-LT. One withdrew consent before any blood
tests were drawn.

Medical records were reviewed regarding signs and symp-
toms of HEV infection, comorbidities and risk factors. For
the included patients, the mean age at LT was 54 y (SD 11.6),
and 76 (70%) were men; the most common cause for LT was
hepatocellular cancer (HCC) and hepatitis C virus (HCV)
infection (Table 1).

The standard immunosuppressive protocol during the
study period was induction therapy with a single iv bolus dose
of methylprednisolone (SoluMedrol, Pfizer) 500 to 1000 mg
along with basiliximab (Simulect, Novartis) 20mg IV before
liver reperfusion and at postoperative day 4 (POD4). A few
patients received instead antithymoglobulin (ATG-Fresenius,
Fresenius Medical Care) IV as induction therapy for vari-
ous reasons. Maintenance therapy started with delayed tac-
rolimus (TAC) introduction on POD3 at a low starting dose
(2-3mg BID). The target TAC trough level was 5 to 8ng/L
for the first 3 postoperative months and 3 to 5ng/L thereaf-
ter. Mycophenolate mofetil (Cellcept, Roche) was given to all
patients with a starting dose of 1g BID. Autoimmune patients
also received oral prednisolone 20 mg/d, gradually tapered to
5 mg daily after 3 mo (28).

Characteristics of 109 liver transplant recipients

Characteristics n (%)
Male sex 76 (70)
Liver disease causing liver transplantation?

Hepatocellular cancer 46 (42)

with Hepatitis C 29
with alcohol-related liver disease

—
—

with hepatitis B 5
with autoimmune hepatitis 2
Hepatitis C 38 (35)
Primary sclerosing cholangitis 21 (19
Alcohol-related liver disease 19(17)
Hepatitis B 5(5)
Autoimmune hepatitis 4 (4)

250 (46%) patients had >1 disease reported.
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Controls

Five hundred Swedish blood donors were used as con-
trols. They were previously sampled (2012) and analyzed in
a study evaluating different anti-HEV serological assays.” In
the group of blood donors, 64% were men with a mean age
of 43y (SD 13.2).°

Sampling

Serum samples were collected from all enrolled patients
before LT (median 28 d pre-LT, interquartile range IQR: 1-72
d pre-LT) and at the 2 per-protocol samplings 3- and 12-mo
post-LT. The patient enrollment was performed during the LT
evaluation at the transplant center after the patient had been
accepted for LT. At this time, a serum sample was drawn. For
most but not all patients, the sampling was repeated at the
day of surgery, but this was sometimes missed in the acute
and stressful situation before the LT. Samples were stored at
-20 °C until analyzed.

Detection of Anti-HEV Antibodies and HEV RNA

All serum samples were analyzed for anti-HEV IgM and
IgG using the HEV IgM/HEV IgG test (DiaPro, Milan,
Italy) according to the manufacturer’s instructions’ and for
HEV RNA by PCR. Samples with signal/cutoff (S/CO) 21.7
for anti-HEV IgG and S/CO >1.5 for anti-HEV IgM were
considered positive.” All serum samples were analyzed for
HEV RNA twice in duplicate by RT-qPCR and seminested
PCR as previously described.”?* The infecting HEV strain
was typed by sequencing the PCR products as previously
described.?

Case Definition

Patients with HEV RNA were considered infected with
HEYV, independent of the presence of anti-HEV IgM and IgG
antibodies. Patients without anti-HEV IgM and IgG at inclu-
sion who seroconverted to anti-HEV IgM and IgG during
follow-up were considered to fulfill the serological criteria
of an acute HEV infection. Furthermore, patients who had
anti-HEV IgG at inclusion and later showed at least a 3-fold
increase in S/CO levels of anti-HEV IgG were also consid-
ered having serological signs of having acquired HEV during
the study period, which had boosted the immune response.
Chronic infection was defined as continuously detectable
HEV RNA for 23 mo.*

Normalized ALT and Aspartate Aminotransferase

Normalized ALT was defined as the ratio between
the measured ALT and the upper limit of normal (men
1.1 pkat/L and women 0.75 pkat/L in the present study).
Similarly, normalized aspartate aminotransferase (AST)
was defined as the ratio between the measured AST and
the upper limit of normal (men 0.75 pkat/L and women 0.6
ukat/L). Thus, normalized ALT or normalized AST values
above 1.0 are considered abnormal irrespective of gender or
analysis method utilized.

Ethical Considerations

The study conformed to the guidelines of the 1975
Declaration of Helsinki. The ethical committee in Gothenburg,
Sweden, approved the study (DNR: 534-16 and 737-12).
Written informed consent was obtained from each patient
when they were enrolled in the study.
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Statistical Methods

Categorical variables were presented as a number and
percentage. Age was reported as mean and SD. Fisher’s
exact test and an odds ratio (OR) with 95% confidence
interval (CI) were used to analyze the prevalence of anti-
HEV IgG. When testing age differences between the groups,
a t test was performed. A subgroup analysis including the
patients older than 47 y (the median age) was performed. In
addition, an age adjusted analysis was made using logistic
regression presenting adjusted OR (95% CI) and P value.
Statistical analyses were performed using SPSS, version 235,
and SAS, version 9.4, with a P value <0.05 considered as
significant.

RESULTS

Prevalence of Anti-HEV IgG Antibodies Before Liver
Transplantation

Anti-HEV IgG was found in baseline samples from 14
of 109 patients (13%), 10 of whom were men. This preva-
lence was not significantly different from that among blood
donors 84 of 500 (17%). However, after adjusting for age,
the analysis showed a significantly lower anti-HEV IgG
prevalence among LT recipients with an adjusted OR of
0.24 (95% CI, 0.12-0.47; P < 0.0001) as LT recipients were
significantly older than the blood donors (mean 54 versus
43 vy, respectively; P < 0.0001). In the subgroup analysis
for the patients older than 47 y (the median age), the dif-
ference in anti-HEV IgG prevalence remained significantly
lower among the LT recipients (15% [13/87] versus 33%
[72/221]; P = 0.002).

Patients With Detectable HEV RNA

Seven (6.4%) LT recipients had detectable HEV RNA
during the study period (Figure 2). One unknowingly had an
ongoing HEV infection before and at the time of LT. Three
patients acquired HEV infections early post-LT, with detect-
able HEV RNA at the 3-mo follow-up sampling, and the
remaining 3 cases were detected at the 12-mo post-LT study
visit. All had undetectable HEV RNA at their subsequent
follow-up visit. The 3 patients who had detectable HEV
RNA at the 12-mo follow-up, and, hence, no further planned
study visit, were sought out for resampling outside of the
study as a part of routine clinical follow-up resulting from
the detection of HEV RNA. The sampling was performed
after 18,21, and 23 mo, respectively, with undetectable HEV
RNA. One of the 7 patients with detectable HEV RNA had
preexisting anti-HEV IgG antibodies at baseline. Despite the
presence of anti-HEV IgG, this patient developed detect-
able HEV RNA at the 3-mo follow-up. The anti-HEV IgG
level remained relatively unchanged without development of
detectable anti-HEV IgM antibodies throughout the course
of infection. The remaining 6 patients with detectable HEV
RNA did not develop an IgM and IgG response during the
study period, possibly secondary to ongoing immunosup-
pressive therapy. The HEV strains from 5 patients could be
genotyped by sequencing; all were HEV3, subtype HEV3c/i.
The remaining 2 patients had HEV RNA repeatedly at low
levels in the gPCR with mean Ct (cycle threshold) values of
38 and 44, respectively, which can be considered somewhat
dubious and does not allow for confirmatory sequencing and

genotyping.
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n=12
Serological signs,
DeteCta?]'iﬂEV RNA without detectable HEV RNA
n=5
¥ L v ¥ f—l—'
anti-HEV IgM anti-HEV 1gG
HEV RNA + HEV RNA + HEV RNA + ) )
pre-LT 3 months post-LT 12 months post-LT Seroconversion || Seroconversion
n=1** n=3** n=3** n=1 n=3
Increased levels
n=1

! *One had positive anti-HEV IgG pre-LT, whilst the rest had negativ
3 19G and IgM both pre- and post-transplantation.

**All patients cleared HEV RNA spontaneosly, with negative HEV
! RNA at their next follow-up.

FIGURE 2. Markers of possible HEV infection in 109 LT recipients. Patients were tested for anti-HEV IgM, IgG, and HEV RNA pre-LT and at
3 and 12 mo post-LT. Seven patients had ongoing infection with detectable HEV RNA, and additionally, 5 patients showed serological signs of

possible HEV infection without detectable HEV RNA. HEV, hepatitis E virus; LT, liver transplant.

Characteristics of liver transplant recipients with detectable HEV RNA

Characteristic Pat A Pat B Pat C Pat D Pat E Pat F Pat G
Sex, age (y) Q 54 3 46 360 360 Q60 3 56 Q55
Cause of LT cC HCC HBV HCV HCC HCV ArLD HCC HCV HCC HCV HCV
HEV RNA

Pre-LT - - - - - - +

3 mo + + + - - - -

12 mo - - - + + + -
Clinical follow-up - - -
(mo after LT) (23) (18) (21)
HEV genotype 3c¢/i - 3c¢/i 3c¢/i 3cfi - 3c/i
Anti-HEV IgM/IgG

Pre-LT IgM—1gG— lgM—1gG— IgM—19G+ IgM—1gG— lgM—1gG— IgM—1gG— IgM—1gG—

3mo lgM—1gG— lgM— 1gG— lg M- 1gG+ lgM— 1gG— lgM—1gG— lgM—1gG— lgM—1gG—

12 mo IgM—1gG— lgM—1gG— lg M- 1gG+ IgM—1gG— lgM—1gG— IgM—1gG— IgM—1gG—
nALT

3mo 2.7 1.3 0.6 0.3 0.6 21 0.8

12 mo 1.2 0.6 0.7 0.6 0.4 0.8 04
nAST

3mo 1.5 0.6 0.72 0.8 0.7 25 1.6

12 mo 1.1 0.5 0.9 0.8 0.6 1.0 0.8
Bilirubin

3mo 9.6 6.4 33 14 5 11 9

12 mo 6 9 22 12 6 27 10
Evolution of the infection acute acute acute acute acute acute acute
Immunosuppressive therapy

Maintenance immunosuppression  TAC+ MMF TAC+ MMF TAC+ MMF TAC+ MMF TAC+ MMF TAC+ MMF TAC+ MMF

Switch EVE+ MMF (4) EVE+ MMF (3)

(mo after LT)

Rejection therapy Yes, iv steroids No No Yes, iv steroids No Yes, iv steroids No

(mo after LT) (1) (6) 2
Blood transfusion 71 units (0-1) 2 units (0-1) 8 units (0-1) 0 units 4 units (0-1) 5 units (0-1) 7 units (0-1)
(mo after LT)

Bold indicates the values that are higher than the normal limit, the pathological values, or the positive anti-HEV antibodies.
Q, female; @, male; ArLD, alcohol-related liver disease; CC, cryptogenic cirrhosis; EVE, everolimus; HBV, hepatitis B virus; HCC, hepatocellular cancer; HCV, hepatitis C virus; HEV, hepatitis E virus; LT,
liver transplantation; MMF, mycophenolate mofetil; nALT, normalized alanine aminotransferase; nAST, normalized aspartate aminotransferase; Pat, patient; TAC, tacrolimus.

Patients Acquiring Anti-HEV Antibodies Without

Detectable HEV RNA

Five (4.6%) of the LT recipients acquired anti-HEV anti-
bodies during the study period, indicative of HEV infection,

but without detectable HEV RNA (Figure 2). One serocon-

verted to positive anti-HEV IgM at the 3-mo follow-up,

whereas anti-HEV IgG was undetectable at all time-points.
Two patients seroconverted to positive anti-HEV IgG at the
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3-mo follow-up and additionally 1 at the 12-mo follow-up.
None of these latter patients had detectable anti-HEV IgM
antibodies in any sample. Furthermore, 1 patient with pre-LT
anti-HEV IgG antibodies showed markedly increased levels of
anti-HEV IgG at the 3-mo follow-up.

Description of the Patients With HEV Infection and
Possible Risk Factors

In total, we identified 11 patients (7 of them were women) with
markers of HEV infections post-LT and 1 pre-LT (characteristics
detailed in Tables 2 and 3). Three recipients had received rejection
therapy before their HEV infection, with IV methylprednisolone,
and increased maintenance immunosuppression. Ten of our 12
patients received blood transfusion in proximity to the LT. Most
transfusions were received perioperatively; none of the patients
received blood transfusion the months before LT. In total, during
the study period, the median number of units per patient was 5 (0,
0,2,4,5,5,5,5,7,8,71,132 units, respectively, for each patient)
(Tables 2 and 3). Data on risk factors such as food consumption
habits, for example, consumption of pork or game meat, or trave-
ling abroad were not given in the medical records. When review-
ing the medical records in retrospect, there were no remarkable
symptoms or abnormal laboratory findings that could be specifi-
cally related to acute HEV infection for any of the patients.
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DISCUSSION

This study showed a high prevalence of HEV infections
during the first year after LT in Sweden, compared with stud-
ies from other regions.!»!21421-26 The discrepancy can partly be
explained by variations in geographical distribution and vari-
ous genotypes of HEV but also by methodological differences,
such as different assays and study designs. Still, other similar
studies reported a lower HEV RNA prevalence of 1.15%2*
and an annual incidence of HEV infection of 4.8% among LT
recipients.”® An additional explanation to our relatively high
prevalence may be the unbiased screening for HEV RNA in
the present study. If HEV RNA screening had been limited to
patients with abnormal ALT levels, 6 of 7 patients would have
remained undetected. None presented overt signs or symp-
toms prompting HEV testing, and none were diagnosed in
routine clinical care. Hence, there is a substantial risk for doc-
tor’s delay in the absence of protocol sampling and analysis.
Our results indicate that unbiased screening for HEV RNA in
samples from immunosuppressed patients enables identifica-
tion of HEV infections that might otherwise be overlooked.

Surprisingly, none of the enrolled patients developed
chronic infection; all spontaneously cleared viremia with-
out treatment. Several studies have reported chronic HEV
infections!!2?2?7 with rates as high as 60% in transplant

Characteristics of liver transplant recipients acquiring anti-HEV antibodies, without detectable HEV RNA

Characteristic PatH Pat | Pat J Pat K Pat L
Sex, age (y) Q57 366 Q71 Q 56 Q51
Cause of LT HCV PSC PSC, UC HCC, HCV PLD, cholangitis
Anti-HEV IgM/ IgG

Pre-LT lgM— lgM— lgM— lgM—- lgM—

lgG- l9G— lgG— lgG- l9G+
3mo IgM+ lgM— lgM— lgM— lgM—
lgG— 19G + lgG— lgG— 19G+++

12 mo lgM+ lgM— lg M- lgM— lgM—

lgG— lgG+ lgG+ lgG+ lgG+++
HEV RNA

Pre-LT - - - - -

3 mo - - - - -

12 mo - - - - -
nALT (<1)

3mo 1.1 0.7 0.7 0.3 0.4

12 mo 0.6 0.7 0.8 0.7 0.3
nAST (<1)

3mo 1.7 1.0 0.8 14 0.5

12 mo 1.1 0.7 0.9 15 0.6
Bilirubin (5-25)

3mo 120 5 7 21 8

12 mo 75 6 6 13 8
Immunosuppressive therapy

Maintenance immunosuppression TAC+ MMF TAC+ MMF+ prednisolone TAC+ MMF TAC+ MMF TAC+ MMF

Switch, (mo after LT) Single TAC EVE+ MMF (5)

(1)

Rejection therapy No No No No No
Blood transfusion 104 units No 1 unit 5 units 5 units,
(mo after LT) (0-1) (0-1) (0-1) (0-1)

28 units 4 units (11)

(1-3)

Bold indicates the values that are higher than the normal limit, the pathological values, or the positive anti-HEV antibodies.
Q, female; &, male; EVE, everolimus; HCC, hepatocellular cancer; HCV, hepatitis C virus; HEV, hepatitis E virus; LT, liver transplantation; MMF, mycophenolate mofetil; nALT, normalized alanine
aminotransferase; nAST, normalized aspartate aminotransferase; Pat, patient; PLD, polycystic liver disease; PSC, Primary sclerosing cholangitis; TAC, tacrolimus; UC, ulcerative colitis.
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recipients.” The conflicting results with our study might
partly be explained by differences in methodology with
regard to sampling. Because immunosuppressed patients
may be asymptomatic and often lack antibody responses
despite HEV infections,*!*?? studies testing for HEV RNA
only upon detection of anti-HEV IgM or ALT flares likely
underestimate the frequency of silent, self-limiting infec-
tions. The long duration of viremia during chronic infec-
tions increases the likelihood of detecting HEV RNA; acute
infections can pass unobserved with spontaneous viral
clearance. Another explanation can be disparities regard-
ing immunosuppressive therapy, which affects the risk of
developing chronic HEV infection.” Higher risk has been
demonstrated when treated with TAC, which all our patients
received, than the relatively less immunosuppressive drug,
cyclosporine. However, all patients also received mycophe-
nolate mofetil, which has been shown to be associated with
clearance of HEV infection®? and inhibit HEV replication in
cell culture.’®> More potent maintenance immunosuppres-
sion or need for rejection therapy could also affect the risk
of developing a chronic infection. During the study period,
the Gothenburg transplantation center had a less aggressive
treatment strategy than many other centers in Europe and
United States. Between 2010 and 2015, Gothenburg had a
target TAC trough level that was significantly lower than
many other centers, and since 2010, steroids were no longer
included in the standard protocol (unless autoimmune hepa-
titis or primary sclerosing cholangitis was the indication of
LT). The relatively mild immunosuppressive strategy can be
a contributing factor explaining why our patients spontane-
ously cleared their HEV infection.

The seroprevalence of 13% of anti-HEV IgG pre-LT sug-
gests considerable HEV exposure in Sweden among LT can-
didates. We found a significantly lower prevalence pre-LT
among LT recipients than blood donor controls, with an age
adjusted OR of 0.24. Possible causes could be that patients
with liver failure often lack the ability to mount detectable
antibody responses®* or could be life style factors that entail
reduced exposure to HEV compared with the general popu-
lation, for example, dietary advice regarding avoidance of
undercooked meat. Previous studies on anti-HEV IgG sero-
prevalence among LT recipients in Europe, Japan, and United
States showed large variability and ranged from 2.9% to
42%.112° In Swedish cohorts, fairly high-prevalence rates
have been reported, with 30% among patients infected with
HCV,* and 24% in patients admitted to surgical wards.*¢ It
is well established that seroprevalence varies geographically,
but the differences in-between studies can also be explained
by different serological assays.” The anti-HEV prevalence is
known to increase with increasing age, which makes it dif-
ficult to compare studies if not adjusting for age. Because
patients with liver failure or immunosuppressed patients often
lack antibody responses,* performing serological monitoring
alone is insufficient to detect HEV infections, and molecular
techniques such as qPCR should be routinely performed on
samples from these patients.

Transfusion transmission of HEV is prevalent globally.” In
our study, 10 of 12 patients with markers of HEV infection
received blood transfusion in proximity to the LT. To further
analyze if those patients were transfusion-transmitted, the
donated blood would need to be analyzed, which was not
possible in this study. Some patients who acquired antibodies
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may have received passive antibodies from the blood donor.
If the antibodies had been passively transfused, one would
expect the antibody levels to fall and not be detectable within
12 mo. The patients who acquired anti-HEV antibodies in
this study had the same level of antibodies at 3 and 12 mo of
follow-up, indicating that they had a prior infection rather
than passively acquired antibodies. Five patients acquired
anti-HEV antibodies without detectable HEV RNA. It is pos-
sible that they had a recent short viremia that passed unob-
served, and at the following sampling, HEV RNA has cleared
spontaneously, and the patient has developed antibodies as a
sign of recent infection. It is also possible that those results are
unspecific, false-positive serological reactions. The timing of
sampling in this study was chosen to coincide with the patients’
routine scheduled clinical follow-up at the transplantation
clinic during 1 y. Testing would have been more standard-
ized if the baseline test was performed on the day of surgery,
but we believed the risk of missing to draw a sample in this
acute and sometimes stressful situation would be higher than
during the LT evaluation. Waiting 9 mo between visits entails
a risk that infections can pass unobserved in-between the
follow-ups and that this study actually underestimated the
true rate of HEV infections. With a more frequent sampling
and an extended follow-up period, additional infections may
have been identified. In addition, retrospective review of the
medical records gave limited information on symptoms and
potential risk factors, for example, dietary factors, although,
reviewing the records, we noted episodes of increased liver
enzymes and also unspecific symptoms, which unfortunately
did not result in HEV RNA evaluation. However, these are
very common among LT recipients and may be multifactorial
in nature; therefore, this retrospective review of the medical
records made it difficult to analyze whether increased liver
enzymes or other symptoms were signs of HEV infection or
were caused by other factors.

In conclusion, we observed that a substantial proportion of
LT recipients in Sweden is at risk of acquiring HEV infection,
both before and after LT. We found 7 LT patients with detect-
able HEV RNA, but surprisingly, none of them developed
chronic infection. The HEV infections were discrete and spon-
taneously resolved without clinical intervention. The results in
the present study highlight the frequency of silent, spontane-
ously resolving HEV infections but do not support universal
screening of LT recipients in a Swedish cohort.
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