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Abstract
Background: RNA detection in plasma/stool is the gold- standard for diagnosis of 
hepatitis E virus (HEV) infection. The impact of viral extraction methods on HEV 
RNA detection is poorly investigated.
Methods: We determined the limit of detection of the RealStar HEV RT- PCR V2.0 
Kit (altona Diagnostics, RS) utilizing 3 RNA extraction methods (COBAS® AmpliPrep 
Total Nucleic Acid Isolation Kit, TNAi Roche; MagNA Pure 96 DNA, Viral NA SV Kit, 
MgP; QIAamp Viral RNA mini Kit Qiagen; VRK) in plasma and stool. The most sensi-
tive method was evaluated in a total of 307 longitudinal samples of patients with 
HEV infection (acute = 18/chronic = 36) and compared to results with the former 
diagnostic standard of our centre (TNAi/FastTrack Diagnostic; FTD).
Results: The plasma- LOD was 49, 94 and 329 IU/mL for extraction with MgP, VRK 
and TNAi respectively. In stool, the LOD was 21 IU/mL, 528 IU/mL and indefinable 
for extraction with TNAi, VRK and MgP respectively. Utilizing longitudinal patient 
plasma samples, MgP/RS revealed 56 HEV RNA- positive samples in 158 negative 
samples as determined by TNAi/FTD. In stool, from 37 HEV negative samples (TNAi/
FTD), 15 were positive with TNAi/RS. At end of treatment, 8 out of 27 chronically in-
fected patients were RNA positive with MgP/RS, while classified negative with TNAi/
FTD. A relapse occurred in 3 of these patients.

www.wileyonlinelibrary.com/journal/liv
https://orcid.org/0000-0001-5750-4259
https://orcid.org/0000-0002-9141-8001
https://orcid.org/0000-0003-2906-0480
mailto:
https://orcid.org/0000-0002-3250-3177
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:Maasoumy.benjamin@mh-hannover.de
mailto:Maasoumy.benjamin@mh-hannover.de
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fliv.14870&domain=pdf&date_stamp=2021-03-22


1816  |     BEHRENDT ET al.

1  | INTRODUC TION

The hepatitis E virus (HEV) is the most common cause of acute 
viral hepatitis worldwide. Overall, four major humanopathogenic 
genotypes exist (GT1- 4).1,2 Infection usually causes a mild disease 
including flu- like symptoms and abdominal discomfort. However, 
some individuals are at risk of the development of liver failure.3,4 
Moreover, chronic infections can occur in immunosuppressed in-
dividuals, which can lead to the rapid development of liver fibrosis 
and cirrhosis.5 There is no approved therapeutic agent available. For 
chronic infections, off- label use of ribavirin (RBV) should be consid-
ered. This leads to clearance in approximately 80% of the infected 
individuals but is frequently associated with severe side effects.6

Due to the variable sensitivity and specificity of the current se-
rological assays,7 the recently published clinical practice guideline 
of the European Association for Studying of the Liver (EASL) de-
fined the detection of viral RNA as most sensitive for the detection 
of acute and chronic infection.8 Sensitivity and specificity of HEV 
RNA assays are particularly important when monitoring antiviral 
treatment. The impact of the extraction method and different PCR 
assays on the reported HEV RNA level in different body compart-
ments (stool/plasma) and possible clinical implications have not been 
systematically investigated, so far.

To overcome this, we first thoroughly evaluated three differ-
ent extraction methods in both, plasma and stool, by utilizing the 
WHO plasma sample and a patient stool sample followed by RNA 
detection with the altona Diagnostic Technologies RealStar HEV RT- 
PCR 2.0 Kit (RS). In order to evaluate the clinical implication of the 
enhanced detection method, we evaluated the improved assay on 
patients’ samples and compared the results to the former assay in 
our centre.

2  | MATERIAL AND METHODS

2.1 | World Health Organization (WHO) standard 
and patient samples

The WHO standard (1st World Health Organization International 
Standard for Hepatitis E Virus RNA Nucleic Acid Amplification 
Techniques (NAT)- Based Assays; PEI code 6329/10) and the 

genotype panel (11 samples, Code- No. 8578/13) were purchased 
from the Paul- Ehrlich- Institute.9,10

This study has been carried out in accordance with the 
Declaration of Helsinki and has been approved by the local Ethics 
committee (No. 8314_BO_K- 2019). Patient samples were collected 
between 2010 and 2019 at our centre for diagnostic purposes and 
left- over stored at −20°C.

2.2 | Different methods of RNA extraction

Viral RNA was extracted by three different protocols (plasma or 15% 
stool- PBS- suspension):

1. automatic extraction TNAi: COBAS® AmpliPrep Total Nucleic 
Acid Isolation Kit (Roche Diagnostics), 200 µL sample, eluted 
into 75 µL;

2. VRK: manual extraction -  QIAamp Viral RNA Mini Kit (Qiagen Inc), 
140 µL sample, eluted into 50 µL;

3. MgP: automatic extraction -  MagNA Pure LC2.0 Automatic ex-
tractor with MagNA Pure 96 for stool solution and plasma the 
respective protocols of Pathogen Universal 200 3.1 (Roche 
Diagnostics), 200 µL sample, eluted into 100 µL.

2.3 | Real- time reverse transcription- PCR (RT- PCR)

RealStar HEV RT- PCR kit 2.0 (RS, altona Diagnostic Technologies) 
and the FTD Hepatitis E RNA kit (FTD, Fast- track Diagnostics Sàrl) 
were used according to manufacturer's instructions on a LightCycler 
480 (Roche).

2.4 | Analytical sensitivity and comparison of 
extraction methods and qRT- PCR detection

For evaluation of the lower limit of detection (LOD) of the different 
combinations of extraction and RT- qPCR on plasma, the WHO inter-
national standard for hepatitis E virus RNA for nucleic acid amplifica-
tion technology (NAT)- based assays (1st WHO International Standard, 
2011; Code- No 6329/10, Paul- Ehrlich Institute)10 was used. We per-
formed 7 dilution steps in HEV negative plasma (20 replicates) and 

Conclusion: Different methods for RNA extraction and quantification have a signifi-
cant, compartment- specific impact on the sensitivity of HEV detection. Knowledge 
about the favourable combinations of extraction and quantification has important 
implications for diagnosis and patients receiving antiviral therapy.

K E Y W O R D S

HEV infection, HEV RNA assay, HEV treatment, response- guided therapy, ribavirin, viral RNA 
extraction
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determined the 95% detection limit (LOD) by probit analysis using the 
SPSS software (SPSS GmbH Software, version 14.0; SPSS). For stool, 
we utilized a high titre patient stool sample (GT3) as a standard and 
performed either 5 (TNAi and MgP extraction) or 7 (VRK) dilution 
steps in HEV negative stool suspension (20 replicates).

For evaluation of linearity, a high- titre patient plasma or stool 
sample was serially diluted in HEV RNA- negative plasma or stool re-
spectively (1:2 to 1:10 dilutions; ranging from log10 dilution factor 1 
to 2 × 109 over 16 dilutions). Linearity was determined (simple lin-
ear regression, R2, slope) and illustrated using the GraphPad Prism 8 
software (GraphPad Software, version 8).

For analysis of the stored patient samples, the correlation was 
calculated and depicted by a Pearson test and the Bland- Altman 
plot, visualized by GraphPad Prism 8 software (GraphPad Software, 
version 8).

In the process of viral load calculation, we accounted for the 
different input sample volume which was used for extraction (eg 
200 µL for MgP and TNAi, and 140 µL for VRK).

2.5 | Inter-  and Intra- assay variability

For determination of intra- assay variability, 1 patient plasma sample 
was diluted 1:100 in negative EDTA plasma. Both samples (diluted 
and undiluted) were divided into 10 parts and each of these parts 
was extracted by the indicated extraction methods. Viral RNA was 
determined by RS.

For inter- assay variability, the same dilutions were aliquoted and 
stored at −80°C. For each run in the course of the study, an aliquot 
was thawed extracted and quantified accordingly.

2.6 | Generation of plasmids encoding for different 
HEV genotypes

HEV ORF3 nucleotide sequences of representatives of all 7 HEV gen-
otypes (10.1099/jgv.0.000393) and ratHEV (HEV subtype: HEVgt1f 
-  NCBI accession number: JF443721; HEVgt2a -  M74506; HEVgt3c 
-  FJ705359; HEVgt4a -  AB197673; HEVgt5a -  AB573435; HEVgt6a 
-  AB602441; HEVgt7a -  KJ496143; rHEV -  KM516906) were synthe-
sized in a pMA- RQ vector backbone and purchased from GeneArt 
(Invitrogen). Successful transformation of plasmids into E coli DH5α 
was ensured via appropriate selection agar and purified plasmids were 
quality checked via control restriction digest and Sanger sequencing.

3  | RESULTS

3.1 | Comparison of different extraction methods 
on RNA detection in plasma

To elucidate the influence of the mode of viral extraction from 
human specimen, we utilized the 1st WHO International Standard 

for Hepatitis E Virus RNA and three different extraction methods: 
(a) TNAi; (b) VRK; (c) MgP. Probit analysis revealed a LOD of 329 IU/
mL, 94 IU/mL and 49 IU/mL for extraction with TNAi, VRK and MgP 
respectively (Figure 1A). The linearity for all extraction methods had 
an R2 of 0.9933- 0.9982 (Figure 2B). However, we could observe dif-
ferences in the detection at very low viral loads. Extraction with the 
MgP allowed detection of viral RNA at a 2- times higher dilution than 
VRK and a 4- times higher dilution than TNAi extraction (Figure 1B).

The intra- assay variability was determined at 1.2%- 2.1%, 1.0%- 
2.1%, 1.5%- 1.8% and the inter- assay variance at 1.66%- 1.93%, 
1.65%- 1.92%, 0.98%- 1.7% for VRK, TNAi and MgP extraction 
respectively.

3.2 | Comparison of different extraction methods 
on RNA detection in stool

We utilized a stool sample of a chronically infected patient (GT3) 
with high viral load as an internal reference. Probit analysis revealed 
a LOD at a log10 dilution factor of 6.03 and 5.71 for extraction with 
TNAi and VRK respectively (data not shown), which resulted in 
a LOD of 21.1 IU/mL and 527.7 IU/mL after RNA extraction with 
TNAi and VRK respectively (Figure 1C). The linearity of the TNAi 
extraction had a slope of −1.089 and an R2 of 0.9978. For VRK, we 
observed the tendency to saturate at the lowest dilution leading to a 
reduced linearity (slope −0.8632, R2 0.9513) (Figure 1D).

Extraction with MgP revealed 6 positive samples out of 20 at the 
lowest dilution, hampering further calculation of the LOD resulting 
in the lowest slope (slope −1.419, R2 0.957) as compared to the other 
extraction methods (Figure 1D).

3.3 | Detection of different HEV genotypes

The genotype reference panel consisting of plasma from GT1a, GT1e, 
GT3b, GT3c, GT3e, GT3f, GT4c and GT 4g and stool from GT1a, 
GT3rabbit and GT2a was well detected by the RT- qPCR (RS) (Figure 
S1A). Recently, infection of humans with rat HEV, which previously 
was not considered to be humanopathogenic, has been shown.11 
Due to its viral divergence, rat HEV does not belong to HEV species 
A (GT1- 7) but to the species C genotype 1. We generated plasmids 
encoding for the target region of the RT- PCR for genotypes 1- 7 and 
rat HEV. As suspected by the high genome difference, we observed 
a drastically decreased sensitivity of the assay for the detection of 
rat HEV (about 5 log10 IU/mL) (Figure S1B).

3.4 | Clinical evaluation of the highly sensitive 
detection method

Until recently, the standard for HEV RNA testing in our centre was 
a TNAi extraction and detection of viral RNA by FTD (TNAi/FTD) in 
both, stool and plasma. As we observed a high sensitivity of MgP/
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RS in plasma and TNAi/RS in stool, we aimed for a re- assessment of 
stored patient samples of HEV- infected individuals at our centre. We 
utilized 252 plasma and 55 stool samples of 54 patients during the 
course or after resolution of infection.

Out of 43 tested plasma samples of acute infected patients 
(aHEV), 15 (34.9%) and 23 (53.5%) were HEV RNA positive when 

analysed by TNAi/FTD and MgP/RS respectively (non- significant, 
P = .13; Table 1). Out of 209 plasma samples from chronically in-
fected patients (cHEV), 79 (37.8%) were positive with TNAi/FTD 
and 127 (60.8%) with MgP/RS (P < .0001). Only two samples were 
positive (620 IU/mL and 3950 IU/mL, both cHEV) and one sample 
borderline- positive with the TNAi/FTD (cHEV) test while negative 

F I G U R E  1   Analytical sensitivity and comparison of extraction methods for HEV RNA detection. A, The WHO reference plasma sample 
was serially titrated to determine the limit of detection (LOD) utilizing three different extraction methods (TNAi, VRK, MgP) in combination 
with the RealStar HEV reverse transcription- PCR (RS). B, Patient plasma samples were used for serial dilution to determine linearity of the 
three extraction methods. C, A highly HEV RNA- positive stool sample of a chronically infected patients was used for titration to determine 
the LOD of the three different extraction methods in combination with RS. For MgP extraction, no LOD was determined due to low 
sensitivity. D, Serial dilution of a stool sample was performed for linear regression analysis for the three different extraction methods. The 
LOD was calculated by probit analysis with a confidence interval of 95%. Slope and R2 of the linear regression were calculated by GraphPad 
Prism using linear regression analysis with a confidence interval of 95%
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with the MgP/RS assay. In these three cases, the internal control was 
negative in the MgP/RS assay. Therefore, these data were excluded 
from further analysis. For the correlation of both tests, four samples 
needed to be excluded as the TNAi/FTD was borderline positive 
and thereby not allowing determination of the viral load. Both tests 
had a very good agreement (R2 = 0.82, r = 0.90, Figure 2A). The 
Bland- Altman plot showed a bias (difference between the means) of 
only 0.10 with the 95% limits of agreement between −1.04 and 1.24 
(Figure 2B). The superiority of the MgP/RS over the TNAi/FTD to 
detect HEV positive plasma samples resulted in a better sensitivity 
in low- viraemic samples (slope of 0.96, Figure 2A).

Overall, 55 stool samples were analysed. Out of 18 samples from 
aHEV patients, 4 (22.2%) and 7 (38.9%) were tested HEV RNA pos-
itive with TNAi/FTD and TNAi/RS respectively. For cHEV patients, 
14/37 (37.8%) were tested positive with TNAi/FTD and 26/37 
(70.3%) with the TNAi/RS assay (P < .01; Table 1). The linear regres-
sion revealed higher sensitivity in low- viraemic individuals (slope 
0.97) and a good correlation (R2 = 0.82, r = 0.91; Figure 2C). The 
Bland- Altman plot delineated a bias of only −0.14 and 95% limits of 
agreement between −1.67 and 1.39 (Figure 2D).

3.5 | Clinical implications of the improved RNA 
detection in cHEV- infected patients receiving 
RBV treatment

We specifically analysed plasma samples at end of treatment (EOT), 
which is important for guidance of therapy,8 with either our recent 
diagnostic standard (TNAi/FTD) –  on which our decision for treat-
ment stopping/prolongation initially based on –  or the assay with 
higher sensitivity (MgP/RS).

From 36 cHEV- infected patients, plasma samples at EOT 
were available in 27. We re- analysed these samples with the for-
mer HEV RNA standard (TNAi/FTD) and could detect 2 HEV 
RNA- positive samples. In both patients, a viral breakthrough was 
known and documented in patients´ charts (viral load 15 400 IU/
mL and 115 000 IU/mL). Both patients yielded quantifiable HEV 
RNA also when tested with the MgP/RS (viral load 176 000 IU/mL 
and 132 667 IU/mL respectively). However, re- assessment with 
MgP/RS revealed HEV RNA- positive results at EOT in additional 

F I G U R E  2   Comparison of HEV RNA 
detection in patients’ samples by two 
different extraction/RNA detection 
methods. A, Comparison of the re- 
assessment of patients’ plasma samples by 
TNAi/FTD and MgP/RS using a two- tailed 
Pearson analysis. B, Bland- Altman Plot 
with 95% limits of agreement from the 
comparison between MgP/RS and TNAi/
FTD for HEV RNA detection in tested 
plasma samples. C, Comparison of the 
re- assessment of patients’ stool samples 
by TNAi/FTD and TNAI/RS using a two- 
tailed Pearson analysis. D, Bland- Altman 
Plot with 95% limits of agreement from 
the comparison between TNAi/RS and 
TNAi/FTD for HEV RNA detection in 
tested stool samples

TA B L E  1   Overview of re- assessed longitudinal patient samples 
of HEV infected individuals

Note: Re- assessment was conducted either with the previous standard 
in our centre (TNAi extraction and RT- PCR by FTD) or the combination 
with higher sensitivity (MgP extraction for plasma samples and TNAi 
extraction for stool, RT- PCR by RS) (aHEV: acute HEV, cHEV: chronic 
HEV) (Fisher's exact test *P <.01, **P <.001, ***P <.0001).
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eight infected individuals, which were negative with TNAi/FTD 
(Figure 3). The patient characteristics are described in Table 2. In 
Figure 4, the time- course of these eight EOT positive individuals is 
displayed. It demonstrates a higher sensitivity in detection of low 
HEV RNA levels by the improved test which resulted in positive 
HEV detection at EOT as well as prolonged time of detection of 
viral RNA during the course of treatment. It reveals that at least 3 
patients (#1- 3) achieved RNA negativity during the course of treat-
ment with a reappearance of viral RNA towards EOT. However, 
only patients #6- 8 suffered from a documented relapse of infection 
after stopping RBV, all other achieved SVR as determined by being 
HEV RNA negative in follow- up visits >6 month.

Overall, six individuals experienced a viral relapse in our cohort 
without having detectable RNA in plasma at EOT by any test. For the 
improved assay, this results in a positive predictive value for a viral 
relapse of 37.5% in patients being HEV RNA positive and a negative 
predictive value of 67.5% for patients being negative at EOT.

4  | DISCUSSION

Multiple different techniques are used when testing for HEV RNA. 
Data on the concordance between alternative approaches are rare. 
However, performance differences regarding the sensitivity and 
specificity may have important clinical consequences, for example, 
missed diagnosis of HEV infection or altered treatment decisions 
based on the results gained at the end of antiviral treatment. Several 
commercial, high- sensitive HEV PCR kits are available and widely 
used. A vast variety of different RNA extraction methods and tech-
niques exist, which are hardly compared against each other concern-
ing their performance in real life setting.

Depending on the extraction method, we could observe strik-
ing compartment- specific differences in sensitivity. For plasma, the 
LOD ranged from 49 IU/mL (MgP) to 329 IU/mL (TNAi). This is in 
line with recent reports, in which the evaluation of these extraction 
methods was evaluated for detection of hepatitis delta RNA.12 In 

F I G U R E  3   Diagnostical and clinical 
outcome of patients with available plasma 
samples at End of Treatment (EOT) (RBV, 
ribavirin)

TA B L E  2   Patients characteristics

Patient number Transplanted organ RBV dosage Treatment duration
Clinical 
outcome Comments

#1 Lung 800 mg/d 02/2015- 08/2015 SVR

#2 Heart 800 mg/d 09/2010- 01/2011 SVR

#3 Kidney 800 mg/d 10/2017- 02/2018 SVR

#4 Kidney 200 mg/d 01/2017- 05/2017 SVR RBV paused for 4 weeks 
in between

#5 Kidney 800 mg/d 06/2016- 08/2016 SVR RBV terminated before 
completion of 3 month

#6 Lung/kidney 600 mg/d 08/2012- 12/2012 Relapse RBV reduced during 
course of treatment

#7 Lung 400 mg/d 02/2017- 05/2017 Relapse

#8 Kidney 200 mg/d 09/16- 12/2016 Relapse RBV reduced during 
course of treatment

Note: Patient characteristics of individuals with cHEV being HEV RNA positive in plasma at EOT when retested with MgP/RS while tested negative by 
TNAi/FTD (EOT, end of treatment; RBV, ribavirin; SVR, sustained virological response).
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stool, the LOD ranges from 21 IU/mL to 528 IU/mL for TNAi and 
VRK respectively. Surprisingly, for MgP only 6 out of 10 repetitions 
were positive in the initial dilution, which did not allow LOD calcu-
lation. This supports the data from Abravanel et al which showed a 

decreased sensitivity of HEV RNA detection when extraction from 
stool samples was performed with MgP as compared to VRK.13 
Taken together, out of the tested methods, the favourable ex-
traction method in plasma is MgP and in stool TNAi. In light of recent 

F I G U R E  4   Diagnostic differences during the course of RBV (ribavirin) treatment. Diagnostic characteristics of patients, which were HEV 
RNA positive in plasma at EOT when retested with MgP/RS while tested negative by TNAi/FTD. The period of RBV treatment is indicated. 
The black and grey bars represent results obtained by the combination of TNAi/FTD and MgP/RS respectively. Patients #1- 6 cleared 
infection after EOT spontaneously, while patients #3 and #7 suffered from a relapse of infection after stopping of RBV
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recommendations for testing of blood products for HEV RNA, 
which recommends an LOD of <2000 IU/mL,14 the obtained LODs 
with all of our tested methods (except for MgP in stool) reached this 
goal. However, this recommendation takes into account the risk for 
transmission by transfusion of contaminated blood products and 
cannot be translated for detection of ongoing infection, which ben-
efits from a better assay performance. Additionally, several centres 
perform HEV RNA screening by pooled blood samples (up to 96 
pools), which may result in exceeding the recommended detection 
threshold.

To put the data from LOD in clinical perspective, we compared 
the best performing conditions to the former standard- assay of our 
centre in longitudinal patient samples.

The improved conditions showed higher sensitivity in particu-
lar in low- viraemic samples resulting in higher detection rates with 
strong implications for detection of ongoing infection: From 252 
plasma samples, 150 and 94 were positive with MgP/RS and TNAi/
FTD respectively. In stool, from 55 samples 33 were tested positive 
with TNAi/RS and 18 with TNAi/FTD.

For chronically infected patients, HEV RNA in plasma or stool 
can be used for guidance of therapy. The EASL guideline for HEV 
recommends testing of viral RNA in stool and plasma after 3- month 
RBV treatment. Therapy can be stopped if the patient is RNA nega-
tive and prolonged when still positive.8

We included 27 plasma samples of patients with chronic HEV 
at end of treatment (EOT). Out of these, additional eight patients 
revealed detectable plasma HEV RNA when re- analysed by MgP/RS. 
Only three of these had a clinically relevant relapse and 5 achieved 
SVR, which would have led to (unnecessary) prolonged treatment 
durations in these five patients. A recent retrospective analysis of 
patients receiving RBV therapy due to chronic HEV revealed that 
anaemia is the most common side effect, leading to dose reduction 
in 28% and blood transfusion in 15.7% of the cases.6 Therefore, any 
unnecessarily prolonged treatment with RBV should be avoided. For 
prediction of viral relapse after treatment, the determination of viral 
RNA at EOT had a positive predictive value of only 37.5% with the 
most sensitive detection method.

Kamar et al showed that RNA reduction of 0.5 log10 copies/mL or 
greater within the first week had a positive predictive value of 88% for 
achieving SVR. However, absolute values of HEV RNA are depending 
on multiple factors, including the combinations of extraction and de-
tection method. Future studies should either evaluate HEV RNA by 
the similar detection/extraction method or display relative results (eg 
% reduction) to make comparison across different assay set- ups possi-
ble. Alternatively –  as envisioned for Hepatitis C –  cut- off- values could 
be evaluated for each detection method individually.15

Of note, we ensured that all available genotypes can be de-
tected by our improved assay. Recently, the infection of humans 
has been shown for rat HEV which belongs to a distinct HEV spe-
cies (species C) due to marked differences of the viral genome.11 
Accordingly, analysing plasmids encoding for this viral genome re-
vealed a reduced sensitivity of RNA detection. Clinicians should 
be aware of this limitation of current qPCRs and future assays 

should be developed which can readily detect these newer HEV 
species.

One limitation of our study is the low number of tested stool 
samples at EOT, which did not allow further analysis but may have 
had implications for prediction of viral relapse.13,16 Our data in-
dicate that extraction methods are heavily impacted in their 
performance by stool. Additionally, this body compartment may 
change drastically in composition of interfering factors (digestive 
enzymes, pH, dilution by fluids), which makes a robust and reliable 
assay set- up difficult.17 Previous studies showed a longer shed-
ding of viral RNA in acutely as well as chronically infected HEV pa-
tients16,18 pointing to an even increased rate of HEV RNA- positive 
patients at EOT in stool as compared to plasma. This further un-
derlines the need for harmonization and specification for markers 
as predictors for viral relapses.

Overall, we provide evidence, that different methods for RNA 
extraction and quantification have a significant, compartment- 
specific impact on the sensitivity of HEV detection which is im-
portant for detection of infection. The improved sensitivity of the 
assays is a double- edged sword in guidance of therapy of cHEV 
patients: The increased detection of viral RNA at EOT without pre-
dictive value for viral relapse puts clinicians in a dilemma regarding 
the decision to stop or prolong treatment. Thus, a personalized 
decision including weighting the risks and benefits of treatment 
termination or prolongation should be made when HEV RNA is de-
tectable at EOT. New predictive markers for response to therapy 
need to be evaluated.
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