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Abstract
Background: Acute hepatitis E virus (HEV) infection has recently emerged as a potential 
trigger for acute dysimmune neuropathies, but prospective controlled studies are lacking.
Aims: To compare the frequency of concomitant acute HEV infection in patients with 
neuralgic amyotrophy (NA), Guillain–Barré syndrome (GBS), and Bell's palsy with a 
matched control population.
Methods: Swiss multicenter, prospective, observational, matched case–control study 
over 3 years (September 2019–October 2022). Neurological cases with NA, GBS, or Bell's 
palsy were recruited within 1 month of disease onset. Healthy controls were matched 
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INTRODUC TION

Hepatitis E virus (HEV) is the most common cause of acute hepa-
titis worldwide. In developed countries, including European coun-
tries, awareness of HEV infection is constantly increasing [1, 2]. In 
Switzerland, the IgG seroprevalence of the disease is high (around 
30%) [3], demanding increased awareness of the health authorities 
[4, 5]. HEV can cause not only life-threatening acute hepatitis, but 
also extrahepatic manifestations [6], notably neurological diseases 
[7–11] with a tropism for the peripheral nervous system.

In a retrospective and prospective Dutch–British cohort of 47 
neuralgic amyotrophy (NA) cases, the seroprevalence of acute HEV 
infection was 10% [12], all cases exhibiting bilateral involvement 
[13]. In Guillain–Barré Syndrome (GBS), the reported prevalence of 
HEV as the preceding infection varies from 5% up to 11% [14–17], 
depending on the geographical location [18]. More recently, in the 
International Guillain–Barré Syndrome Outcome Study (IGOS), 16 of 
768 GBS patients (2%) tested positive for HEV mono-infection [19]. 
Finally, three case reports of Bell's palsy with concomitant HEV in-
fection have raised the suspicion of a possible association between 
HEV infection and this neurological condition [20–22].

However, the strength of the association between acute HEV 
infection and dysimmune neuropathies is still unclear because of 
the lack of prospective case–control studies [23]. We previously ob-
served in Southern Switzerland a high number of neurological com-
plications during acute HEV infection [10], therefore in the present 
study we further investigated the role of HEV as a possible trigger of 
NA, GBS, or Bell's palsy.

METHODS

Prospective, multicenter, observational, matched case–control 
study.

Participants

Neurological cases were enrolled within 1 month (30 days) of disease 
onset from September 2019 to October 2022 in 11 Swiss neuromus-
cular centers and consultations. Sex, age, alanine aminotransferase 
(ALT), and gamma glutamyl transferase (GGT) levels at disease onset 
were obtained for each participant. Cerebrospinal fluid (CSF) samples 
were collected from all GBS patients. All NA and GBS patients under-
went electrodiagnostic (EDX) studies for diagnostic purposes and had a 
follow-up visit at 3 months, when a second serum sample was collected.

Controls were healthy blood donors matched for sex, age, and can-
ton (territorial district) of residence. The time of blood donation had 
to be in the range ± 6 months from the onset of HEV infection in the 
corresponding case. Blood donors were excluded from blood donation 
with a questionnaire if they had suffered from GBS in the last 2 years.

Diagnostic criteria

Acute hepatitis E

HEV infection was defined as positivity of both serum anti-HEV IgM 
and IgG assays and/or HEV RNA detected in serum by real-time pol-
ymerase chain reaction (RT-PCR) [24] (Figure 1). Cases with positive 
IgM, positive IgG, and increased liver enzymes, but negative HEV 
RNA test results, were screened for possible concomitant infection 
with Epstein–Barr virus (EBV) and cytomegalovirus (CMV). IgG were 
re-tested at 3 months to confirm seroconversion (true positivity).

NA

In addition to the routine clinical criteria [25] (subacute onset within 
hours; initial pain with visual analog scale score >7/10; multifocal 

for age, sex, geographical location, and timing of blood collection. Diagnostic criteria for 
acute hepatitis E were reactive serum anti-HEV IgM and IgG assays (ELISA test) and/or 
HEV RNA detection in serum by real-time polymerase chain reaction (RT-PCR). RT-PCR 
was performed on sera to confirm IgM positivity.
Results: We included 180 patients (59 GBS, 51 NA, 70 Bell's palsy cases) and corresponding 
matched controls (blood donors) with median age 51 years for both groups and equal gender 
distribution. Six IgM+ cases were detected in the NA, two in the GBS, and none in the Bell's 
palsy group. Two controls were anti-HEV IgM-positive. At disease onset, most cases with 
acute HEV infection had increased liver enzymes. A moderate association (p = 0.027, Fisher's 
exact test; Cramér's V = −0.25) was observed only between acute HEV infection and NA.
Conclusion: This prospective observational study suggests an association between con-
comitant acute HEV infection and NA, but not with GBS or Bell's palsy.

K E Y W O R D S
Bell's palsy, Guillain–Barré syndrome, hepatitis E, neuralgic amyotrophy, Parsonage–Turner 
syndrome
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distribution of neurologic injury centered on the brachial plexus; 
monophasic course with slow recovery) each diagnosis was con-
firmed by EDX studies.

GBS

In addition to the clinical National Institute of Neurological Disorders 
and Stroke (NINDS) criteria [26] (progressive weakness in legs and 
arms; areflexia or decreased tendon reflexes in weak limbs; progres-
sive phase lasting days to 4 weeks), each diagnosis was confirmed by 
EDX studies. We included all variants of GBS, such as acute motor 
axonal neuropathy (AMAN), acute inflammatory demyelinating poly-
neuropathy (AIDP), and Miller Fisher syndrome (MFS). Neurophysio-
logical subtypes were defined according to the Hadden criteria [27].

Bell's palsy

Idiopathic acquired peripheral facial weakness [28] without signs of 
cranial polyneuritis (including GBS).

Laboratory testing

Serum samples from neurological cases were collected in the acute 
phase, before treatment start. All samples were obtained during 
routine diagnostic procedures and leftover material was stored at 
−80°C. Serological tests for cases and controls were performed on 
serum (patients) or plasma (controls) samples in a centralized labora-
tory (Interregional Blood Transfusion SRC, Bern, Switzerland) using 
the enzyme-linked immunosorbent assay (ELISA), the WANTAI HEV-
IgG ELISA, and WANTAI HEV-IgM ELISA (Eurobio, Les Ulis, France) 
according to the manufacturer's instructions. ELISA results were 
presented as ratios of sample optical density (OD) divided by the cut-
off OD. For both IgM and IgG antibodies OD ratios >1.1 indicated a 
positive result, whereas ratios <0.9 were classified as negative. Bor-
derline OD ratios (0.9–1.1) were classified as positive if diagnosis was 
supported by positive anti-HEV IgG antibodies.

HEV RT-PCR was performed in serum samples of cases and 
controls with anti-HEV IgM+ results and/or with increased liver 
enzymes, using the RealStar kit (Altona Diagnostics, Hamburg, Ger-
many) according to the manufacturer's instructions.

For CMV testing, a recent infection was defined as IgM positivity 
with negative IgG or IgG with low avidity. For EBV testing, recent 
infection was defined as viral capsid antigen (VCA) IgM and IgG pos-
itivity with negative EBV nuclear antigen (EBNA) IgG.

Statistical analysis

Cases were matched with controls on the basis of sex, age 
(±5 years), canton of residency, and time of blood collection 

(±6 months). Prior to analysis, data were checked for accuracy of 
matching. Continuous data (age, results of laboratory analyses) 
are presented descriptively as mean, standard deviation (SD), and 
median. Frequency data are presented as counts and percent-
ages, and pairwise associations between variables were computed 
using contingency tables and carrying out chi-square or Fisher's 
exact tests, as appropriate, using Cramer's V as a measure of as-
sociation. Stata Version 17 (StataCorp LCC) was used for all sta-
tistical analyses.

Ethical aspects

The study was approved by all concerned local ethics committees 
(File no. CE 2932). Written informed consent was obtained from 
all study participants. Blood donors signed the General Consent 
for research for blood donors of the Blood Transfusion Services 
of the SRC.

RESULTS

Overall, 184 neurological patients were asked to participate and 
180 were enrolled; the 4 patients who refused to participate had 
Bell's palsy. Fifty-one suffered from NA, 59 from GBS, and 70 from 
Bell's palsy. Study population characteristics of neurological cases 
and controls were comparable, with equal gender distribution (males 
48%) and a mean age of 51 years for cases and 50 years for controls 
(Table 1).

Acute HEV infection was detected in 8 (4.4%) cases (i.e., 6 
NA and 2 GBS cases) and in 2 (1.1%) controls (Table 2). Positive 
IgM serological results were further confirmed by HEV RNA PCR 

TA B L E  1 Demographics of the study population.

Parameter
Cases 
(n = 180)

Controls 
(n = 180) P-value

Male

Frequency (%) 117 (48.15) 117 (48.15)

Age (years)

Mean (SD) 51 (15.91) 50.3 (15.18) 0.5742, 
NSMedian 51 50

Female

Frequency (%) 63 (51.85) 63 (51.85)

Age (years)

Mean (SD) 54.3 (17.22) 51.9 (15.35) 0.5653, 
NSMedian 58 56

Total

Age (years)

Mean (SD) 52.2 (16.40) 50.8 (15.21) 0.4265, 
NSMedian 53 52

Abbreviations: NS, not significant; SD, standard deviation.
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testing, analysis of IgM and IgG kinetics on a 3-month follow-up 
serum sample, and exclusion of concomitant EBV or CMV infec-
tion (Figure 1).

Patients with positive HEV IgM serology had increased ALT and 
GGT levels, consistent with acute hepatitis (Table 3).

In the NA group, 6 of 51 cases (11%) had an acute HEV infection, 
compared with none of the 51 matched controls (Table 2); this re-
sulted in a statistically significant association for NA (p = 0.027, Fish-
er's exact test; Cramér's V = −0.25).

In the GBS group, 2 of 59 cases (3%) had an acute HEV infec-
tion (Table 2). When compared with the control group, the associ-
ation was not statistically significant (p = 1.000, Fisher's exact test; 
Cramér's V = −0.0538).

No cases in the Bell's palsy group were positive for HEV infection, 
in comparison with one in the matched control group (Table 2). The 
association for Bell's palsy (p = 1.000, Fisher's exact test; Cramér's 
V = −0.0848) was also statistically not significant.

TA B L E  2 Results of hepatitis E virus serology in cases and 
controls.

Neuropathy

Acute HEV infectiona

P-valueNegative Positive

NA

Cases (n = 51) 45 6 0.027

Controls (n = 51) 51 0

GBS

Cases (n = 59) 57 2 NS

Controls (n = 59) 58 1

Bell's palsy

Cases (n = 70) 70 0 NS

Controls (n = 70) 69 1 NS

Abbreviations: GBS, Guillain–Barré syndrome; HEV, hepatitis E virus; 
NA, neuralgic amyotrophy; NS, not significant; RT-PCR, real-time 
polymerase chain reaction.
aDemonstrated by serum anti-HEV IgM+ and anti-HEV IgG+ and/or 
HEV RNA detected by RT-PCR (see also Figure 1).

F I G U R E  1 Criteria used for the 
diagnosis of an acute hepatitis E virus 
infection in the neurological patients and 
the controls included in the study. CMV, 
cytomegalovirus; EBV, Epstein–Barr virus; 
HEV, hepatitis E virus; RT-PCR, real-time 
polymerase chain reaction.
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Clinical details of HEV+  NA and HEV+  GBS cases

Four of six (66%) HEV+ NA cases, all in the age range 31–50 years, 
had bilateral involvement of the brachial plexus, and showed in-
creased ALT and GGT levels, consistent with concomitant acute 
hepatitis. RT-PCR results were positive for HEV RNA in 3 of 6 (50%) 
HEV+ NA cases. HEV+ NA patients were all treated in the acute 
phase with oral prednisone 60 mg/day for 7 days with tapering 
10 mg/day, and one patient also received intravenous immunoglobu-
lin (IVIg) at a dose of 2 g/kg for 5 days. At the 3-month follow-up, 
all these HEV + NA patients reported complete pain regression and 
improvement of upper limb muscle strength.

Of the two HEV+ GBS patients, one reported diarrhea in the pre-
ceding 4 weeks and developed subacute tetraparesis, areflexia, and 
stocking-glove hypoesthesia (GBS disability score = 3), and was clas-
sified as AIDP. Anti-ganglioside antibodies were all negative. This pa-
tient was treated with two subsequent courses of IVIg, but at 3 months 
had persistent difficulties in walking (GBS disability score = 3).

The second patient suffered from subacute ophthalmoparesis 
with diplopia and areflexia; anti-GQ1b IgG antibodies were positive 
at high concentrations in the serum (172 IV, reference interval 0–50 
IV) and the protein level in the CSF was high (1.3 g/L) without pleo-
cytosis. The patient was diagnosed with Miller Fisher syndrome and 
had a full recovery within 1 month.

None of the HEV+ GBS cases, despite being tested within the 
first week from symptom onset, were positive for HEV RNA by RT-
PCR, and none had elevated liver enzymes on admission.

DISCUSSION

Our data confirm for the first time in a prospective, matched case–
control study that acute HEV infection can be present in up to 11% 
of NA cases, suggesting a potential role of the virus in the patho-
genesis of this neuropathy [10] in a subset of patients. Our results 
are similar to those from another population (a mixed Dutch–British 
cohort), in which 5 of 47 (10.6%) NA cases had concomitant acute 
hepatitis E [12]. We also identified HEV in the bloodstream in the 
very acute phase, and observed that a bilateral involvement occurs 
frequently in middle-aged patients with HEV infection [13].

We did not see any association between GBS and Bell's palsy 
and HEV infection. Previous reports have suggested a potential role 
of HEV as disease trigger of both conditions [7, 8, 14, 18], but the 
estimated prevalence of acute HEV infection in GBS cases in Europe 
was overall low, that is, 1% in Germany [29], 5% in the Netherlands 
[14], and 6% in Belgium [16]. In a recent international prospective 
cohort of 768 GBS cases  [19], only 2.1% had serological evidence 
of an acute HEV infection (confirmed by PCR in 2 of 23 cases) after 
exclusion of concomitant infections.

For Bell's palsy, our results confirm the negative findings of Fritz-
Weltin et al. [30] in a different population. Based on this, and the 
fact that the theoretical association between HEV and Bell's palsy 
was raised only in three case reports (one in Japan and two in India) 
[20–22], we would not recommend routine testing of HEV in Bell's 
palsy for clinical purposes.

The prevalence of HEV infection can vary consistently not only 
among different regions, but also over time in the same geograph-
ical area, as previously reported in Switzerland [3]. This is not only 
caused by regional eating habits but also differences in food produc-
tion, age, and sex of the tested population. It is important to match 
controls for age because the IgG seroprevalence of HEV infection 
increases with age, reaching in Switzerland 30%–35% in healthy 
blood donors aged over 60 years [3]. Therefore, the strength of our 
study is not only its prospective design in comparison with other 
retrospective studies [29, 30], but also the collection of biological 
samples in a short time period (3 years) in a homogeneous popula-
tion, with accurate matching of controls (gender, age, canton of res-
idence, timing of blood collection). To date, published studies have 
been completely lacking in controls [12, 16, 19] or did not match for 
gender and age [30].

We tested for acute hepatitis E according to European guidelines 
[24], using the same kit used in previous studies [14, 29], and cen-
tralized the tests in the same laboratory for both cases and controls. 
HEV IgM cases and controls were tested for infections associated 
with potential cross-reactivity, such as CMV or EBV [31, 32]. This is 
relevant especially for GBS, as previously reported in other studies 
[16, 19]. In addition, we tested the serum samples by RT-PCR for the 
presence of HEV RNA, and repeated the serological tests at 3 months 
to confirm changes in the kinetics of IgM and IgG antibodies to con-
firm true seroconversion (Figure 1). Since HEV RNA persists in the 
bloodstream for only a couple of weeks, whereas IgM+ serology is 
detectable for up to 3–6 months [1], it is not surprising that we could 
identify viral RNA in only three of the HEV IgM+ NA cases, whereas 
IgM positivity was confirmed at 3 months in all cases positive at first 
screening. The finding that liver enzymes were increased in the HEV 
IgM+ group further supports the notion of an ongoing hepatitis, and 
not of an isolated serological positivity (Table 3).

The main limitation of our study is represented by the limited 
sample size.

In conclusion, this study suggests an association between acute 
HEV infection and NA (11% of cases) but does not show an associ-
ation with GBS or Bells' palsy. We suggest routinely testing all NA 
patients for acute HEV infection, especially those with increased 

TA B L E  3 Liver function tests in hepatitis E virus-positive (HEV+) 
and HEV-negative patients.

Acute HEV (IgM+)

Liver enzyme valuesa Negative Positive P-value

Mean ALT (IU/L) (SD) 39.1 (37.51) 274.14 (319.92) 0.000

Mean GGT (IU/L) (SD) 48.45 (64.65) 117.17 (101.53) 0.015

Abbreviations: ALT, alanine aminotransferase (normal value <50 
IU/L); GGT, gamma glutamyl transferase (normal value<70 IU/L); HEV, 
hepatitis E virus; IU, international units; SD, standard deviation.
aLevel at disease presentation (first blood sample available).
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liver enzymes and bilateral involvement of the brachial plexus. The 
increased awareness among neurologists and hepatologists of this 
association may help to diagnose NA in the acute phase.

AUTHOR CONTRIBUTIONS
PR conceived the study, established the collaborations, visited the 
patients, collected and analyzed the data, and wrote the original 
manuscript. CG established the collaborations, analyzed the data, 
and revised the manuscript for intellectual content. AML, OS, LSH, 
BS, PT, AV, AKP, TH, AD, HJ, TK, EWS, AMH, and BFD identified/
cared for patients and provided comments on the manuscript. EP, 
GZ, GLM, and DS performed biological assays, contributed to data 
collection, and revised the manuscript for intellectual content. OP 
performed the statistical analysis and revised the manuscript for in-
tellectual content. SF, PG, and CN identified controls and collected 
their samples, and revised the manuscript for intellectual content.

ACKNOWLEDG MENTS
We acknowledge Anna Mueller, Mara Gola, and Sandrine Foucras 
for their help in study coordination and patient care, and all the 
study participants. Open access funding provided by Universita 
della Svizzera italiana.

FUNDING INFORMATION
Neuromuscular Research Association of Basel; Foundation for the 
Advancement of Neurology, Lausanne; Baasch-Medicus Stiftung of 
Zurich; GBS/CIDP Initiative Schweiz.

CONFLIC T OF INTERE S T S TATEMENT
All authors report no conflicts of interest related to this study.

DATA AVAIL ABILIT Y S TATEMENT
Anonymized data from this study that are not published in this arti-
cle will be shared on request with any qualified investigator.

ORCID
Paolo Ripellino   https://orcid.org/0000-0002-8662-9656 
Agustina Maria Lascano   https://orcid.org/0000-0001-7572-8811 
Alex Vicino   https://orcid.org/0000-0001-6420-8124 
Davide Sparasci   https://orcid.org/0000-0002-6190-1633 
Anelia Dietmann   https://orcid.org/0000-0002-8949-0645 
Orlando Petrini   https://orcid.org/0000-0002-1234-7832 
Claudio Gobbi   https://orcid.org/0000-0002-7554-0664 

R E FE R E N C E S
	 1.	 Kamar N, Izopet J, Pavio N, et al. Hepatitis E virus infection. Nat Rev 

Dis Primers. 2017;3:17086.
	 2.	 Dalton HR, Seghatchian J. Hepatitis E virus: emerging from the shad-

ows in developed countries. Transfus Apher Sci. 2016;55:271-274.
	 3.	 Niederhauser C, Widmer N, Hotz M, et al. Current hepatitis E virus 

seroprevalence in Swiss blood donors and apparent decline from 
1997 to 2016. Euro Surveill. 2018;23(35): 1700616.

	 4.	 Fraga M, Doerig C, Moulin H, et al. Hepatitis E virus as a cause of 
acute hepatitis acquired in Switzerland. Liver Int. 2018;38:619-626.

	 5.	 Ripellino P, Pianezzi E, Martinetti G, et al. Control of raw pork liver 
sausage production can reduce the prevalence of HEV infection. 
Pathogens. 2021;10(2): 107.

	 6.	 Woolson KL, Forbes A, Vine L, et al. Extra-hepatic manifestations 
of autochthonous hepatitis E infection. Aliment Pharmacol Ther. 
2014;40:1282-1291.

	 7.	 Dalton HR, Kamar N, van Eijk JJ, et al. Hepatitis E virus and neuro-
logical injury. Nat Rev Neurol. 2016;12:77-85.

	 8.	 Ripellino P, Norton B, van Eijk J, Dalton HR. Non-traumatic neuro-
logical injury and hepatitis E infection. Expert Rev Anti Infect Ther. 
2018;16:255-257.

	 9.	 Kamar N, Bendall RP, Peron JM, et al. Hepatitis E virus and neuro-
logic disorders. Emerg Infect Dis. 2011;17:173-179.

	10.	 Ripellino P, Pasi E, Melli G, et al. Neurologic complications of acute 
hepatitis E virus infection. Neurol Neuroimmunol Neuroinflamm. 
2020;7:e643.

	11.	 Perrin HB, Cintas P, Abravanel F, et al. Neurologic disorders in im-
munocompetent patients with autochthonous acute hepatitis E. 
Emerg Infect Dis. 2015;21:1928-1934.

	12.	 van Eijk JJ, Madden RG, van der Eijk AA, et al. Neuralgic amyotro-
phy and hepatitis E virus infection. Neurology. 2014;82:498-503.

	13.	 van Eijk JJJ, Dalton HR, Ripellino P, et al. Clinical phenotype and 
outcome of hepatitis E virus-associated neuralgic amyotrophy. 
Neurology. 2017;89:909-917.

	14.	 van den Berg B, van der Eijk AA, Pas SD, et al. Guillain-Barré 
syndrome associated with preceding hepatitis E virus infection. 
Neurology. 2014;82:491-497.

	15.	 Fukae J, Tsugawa J, Ouma S, Umezu T, Kusunoki S, Tsuboi Y. 
Guillain-Barré and Miller Fisher syndromes in patients with anti-
hepatitis E virus antibody: a hospital-based survey in Japan. Neurol 
Sci. 2016;37:1849-1851.

	16.	 Stevens O, Claeys KG, Poesen K, Saegeman V, Van Damme P. 
Diagnostic challenges and clinical characteristics of hepati-
tis E virus-associated Guillain-Barré syndrome. JAMA Neurol. 
2017;74:26-33.

	17.	 Geurtsvankessel CH, Islam Z, Mohammad QD, Jacobs BC, Endtz 
HP, Osterhaus AD. Hepatitis E and Guillain-Barré syndrome. Clin 
Infect Dis. 2013;57:1369-1370.

	18.	 Liu H, Ma Y. Hepatitis E virus-associated Guillain-Barré syndrome: 
revision of the literature. Brain Behav. 2020;10:e01496.

	19.	 Leonhard SE, van der Eijk AA, Andersen H, et al. An international 
perspective on preceding infections in Guillain-Barré syndrome: 
the IGOS-1000 cohort. Neurology. 2022;99:e1299-e1313.

	20.	 Dixit VK, Abhilash VB, Kate MP, Jain AK. Hepatitis E infection with 
Bell's palsy. J Assoc Physicians India. 2006;54:418.

	21.	 Jha AK, Nijhawan S, Nepalia S, Suchismita A. Association of Bell's 
palsy with hepatitis E virus infection: a rare entity. J Clin Exp Hepatol. 
2012;2:88-90.

	22.	 Yazaki Y, Sugawara K, Honda M, et al. Characteristics of 20 patients 
with autochthonous acute hepatitis E in Hokkaido, Japan: first re-
port of bilateral facial palsy following the infection with genotype 4 
hepatitis E virus. Tohoku J Exp Med. 2015;236:263-271.

	23.	 Pischke S, Hartl J, Pas SD, Lohse AW, Jacobs BC, Van der Eijk 
AA. Hepatitis E virus: infection beyond the liver? J Hepatol. 
2017;66:1082-1095.

	24.	 European Association for the Study of the Liver. EASL Clinical 
Practice Guidelines on hepatitis E virus infection. J Hepatol. 
2018;68:1256-1271.

	25.	 van Alfen N, van Eijk JJ, Ennik T, et al. Incidence of neuralgic amy-
otrophy (Parsonage Turner syndrome) in a primary care setting—a 
prospective cohort study. PloS One. 2015;10:e0128361.

	26.	 Willison HJ, Jacobs BC, van Doorn PA. Guillain-Barré syndrome. 
Lancet. 2016;388:717-727.

	27.	 Hadden RD, Cornblath DR, Hughes RA, et al. Electrophysiological 
classification of Guillain-Barré syndrome: clinical associations 

 14681331, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ene.16030 by B

cu L
ausanne, W

iley O
nline L

ibrary on [29/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-8662-9656
https://orcid.org/0000-0002-8662-9656
https://orcid.org/0000-0001-7572-8811
https://orcid.org/0000-0001-7572-8811
https://orcid.org/0000-0001-6420-8124
https://orcid.org/0000-0001-6420-8124
https://orcid.org/0000-0002-6190-1633
https://orcid.org/0000-0002-6190-1633
https://orcid.org/0000-0002-8949-0645
https://orcid.org/0000-0002-8949-0645
https://orcid.org/0000-0002-1234-7832
https://orcid.org/0000-0002-1234-7832
https://orcid.org/0000-0002-7554-0664
https://orcid.org/0000-0002-7554-0664


    |  7 of 7NERVE (NEUROPATHIES RELATED TO HEPATITIS VIRUS E)

and outcome. Plasma Exchange/Sandoglobulin Guillain-Barré 
Syndrome Trial Group. Ann Neurol. 1998;44:780-788.

	28.	 Gilden DH. Clinical practice Bell's Palsy. N Engl J Med. 
2004;351:1323-1331.

	29.	 Fritz-Weltin M, Frommherz E, Isenmann N, et al. Hepatitis E virus as 
a trigger for Guillain-Barré syndrome. BMC Neurol. 2021;21:304.

	30.	 Fritz-Weltin M, Niedermeier L, Frommherz E, et al. Hepatitis E virus 
and Bell's palsy. Eur J Neurol. 2022;29:820-825.

	31.	 Fogeda M, de Ory F, Avellon A, Echevarria JM. Differential di-
agnosis of hepatitis E virus, cytomegalovirus and Epstein-Barr 
virus infection in patients with suspected hepatitis E. J Clin Virol. 
2009;45:259-261.

	32.	 Hyams C, Mabayoje DA, Copping R, et al. Serological cross reac-
tivity to CMV and EBV causes problems in the diagnosis of acute 
hepatitis E virus infection. J Med Virol. 2014;86:478-483.

How to cite this article: Ripellino P, Lascano AM, 
Scheidegger O, et al. Neuropathies related to hepatitis E 
virus infection: A prospective, matched case–control study. 
Eur J Neurol. 2024;31:e16030. doi:10.1111/ene.16030

 14681331, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ene.16030 by B

cu L
ausanne, W

iley O
nline L

ibrary on [29/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1111/ene.16030

	Neuropathies related to hepatitis E virus infection: A prospective, matched case–­control study
	Abstract
	INTRODUCTION
	METHODS
	Participants
	Diagnostic criteria
	Acute hepatitis E
	NA
	GBS
	Bell's palsy

	Laboratory testing
	Statistical analysis
	Ethical aspects

	RESULTS
	Clinical details of HEV+ NA and HEV+ GBS cases

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	REFERENCES


