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1. Introduction

Hepatitis E is an enterically transmitted viral hepatitis 
caused by Hepatitis E virus (HEV) infection. It is a non-
enveloped, single stranded RNA virus and the most 
common cause of acute sporadic hepatitis in all age 
groups (1). According to World Health Organization 
(WHO), there are 20 million Hepatitis E infections 
annually with over 3 million cases of acute hepatitis E 
infections resulting in 56,600 hepatitis E-related deaths, 
with the highest prevalence in East and Southern Asia (2).
 Acute HEV infection is usually a self-limiting 
disease which usually gets resolved within 1 to 2 

months even without treatment. It may cause chronic 
infection when there is persistence of HEV RNA for 
more than 3 months after exposure (3). Chronic HEV 
infection rapidly progress to cirrhosis and Acute-on-
Chronic Liver Failure (ACLF), especially in organ 
transplant recipients and other immunocompromised 
patients. Numerous extra-hepatic manifestations have 
been reported in association with acute or chronic HEV 
infection. However, little data is available regarding 
HEV-related neurological symptoms and it is observed 
that only 5.5% HEV infected patients presents with 
neurological disease like GBS, bell's palsy, neuralgic 
amyotrophy, acute transverse myelitis and acute 
meningoencephalitis mainly in developed countries (4). 
The spectrum of neurological injury is mainly divided 
into two clinical presentations: dominant clinical 
presentation in form of GBS and neuralgic amyotrophy; 
and less frequent presentation in the form of meningitis, 
encephalitis, transverse myelitis (4-7). Early diagnosis 
and specific treatment of HEV infected patient with 
such neurological manifestations is necessary to avoid 
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increased risk of serious long-term complications and 
mortality of patients. To the best of our knowledge, 
there have been only four reported cases of GBS as 
an extrahepatic symptom of HEV in India with no 
description of its molecular analysis (5-8).

2. Case Report

We report a case of 30-year-old male, presented with 
high grade intermittent fever (102°F) for 15 days. 
Fever was followed by jaundice, which was insidious 
in onset, gradually progressive, not associated with 
pruritus and clay coloured stools. There was no history 
of petechiae, ecchymosis, abdominal distention, altered 
sensorium, decrease in urine output and hematemesis or 
melena. After one week of jaundice, patient developed 
shortness of breath which was not associated with 
chest pain, orthopnoea, and paroxysmal nocturnal 
dyspnoea. Patient's breathlessness was also accompanied 
by bilateral lower limb weakness. The patient was 
transferred to Out-patient Department (OPD) of Institute 
of Liver and Biliary Sciences for further check-up. There 
was no history of indigenous medications or any other 
intoxication. There was no history of major surgeries, 
blood transfusions, or intravenous drug abuse prior to 
onset of disease, and other comorbid situations like 
diabetes mellitus, hypertension, coronary artery disease, 
tuberculosis, and thyroid disorders.
 On clinical examination, patient was febrile, 
conscious and well oriented to time, place, person. 
Blood pressure was normal (125/65 mmHg), pulse 
rate was increased (130/minute), respiratory rate was 
normal (20/minute). Pallor was absent; icterus and 
pedal edema were present. Neurological examination 
revealed that there was generalized areflexia and 
decreased power (3/5) in bilateral lower limbs. In 
view of these clinical findings, a diagnosis of lower 
motor neuron type paraparesis was made. Laboratory 
investigations revealed normal blood counts and 
serum electrolytes levels. Liver function tests showed 
conjugated hyperbilirubinemia with increased serum 
aminotransferases (Table 1). In order to detect acute 
viral hepatitis infection, serological analysis was 
performed for all viral hepatitis markers (Hepatitis A 
virus (HAV) IgM antibody, Hepatitis B surface antigen 
(HBsAg), anti-HCV antibody (anti-HCV) and HEV 
IgM antibody). All serological markers were negative 
except HEV IgM antibody. This was suggestive of 
acute HEV infection. Further, HEV RNA was detected 
in the serum sample using in-house designed primers 
with Roche probe master mix (Roche Diagnostics, 
MA, USA) on Light Cycler 480 (LC480) instrument. 
HEV viral load was detected to be 3.4 × 103 IU/ml. 
For phylogenetic analysis, HEV ORF2 was amplified 
from serum sample (High pure viral RNA kit, Roche 
Diagnostics, MA, USA) and 10% stool sample in 0.5% 
NaCl solution (FastRNA Pro™ Soil-Direct Kit, MP 

Biomedicals, LLC, CA, USA) using ORF2 specific 
Polymerase Chain Reaction (PCR), generating an 
amplicon length of 846 bp (HEV_ILBS_GBS). HEV_
ILBS_GBS PCR product was gel purified and Sanger-
sequenced followed by genotype search using NCBI 
genotyping tool program which showed similarity 
with gt1. The sequence was submitted in Genbank and 
an accession number was provided, viz, KY067428. 
Further, phylogenetic tree reconstruction was done 
using MEGA software v7.0 using KY067428 in 
conjunction with global HEV sequences using GTR + 
G model (9). KY067428 aligned with other HEV gt1 
sequence from India, Burma, and Pakistan with high 
bootstrap values indicative of highly resolved tree as 
shown in Figure 1. 
 On the basis of clinical features and laboratory 
investigations, diagnosis of acute viral hepatitis E with 
gt1 was made and patient was managed conservatively 
and given anti-viral medications; Sofosbuvir 400 
mg orally once-a-day for one month, and Ribavirin 
200 mg orally twice-a-day for one month. In view of 
lower limb weakness, nerve conduction studies were 
performed. They showed alteration in nerve conduction 
velocity with pure motor axonal neuropathy affecting 
lower limbs. Cerebrospinal fluid (CSF) analysis 
showed elevated proteins with normal cell count (CSF 
proteins, 243 mg/dL (normal range: 15-45 mg/dL); 
total leukocyte count, < 5 cells/mL), suggestive of 
albuminocytologic dissociation. Magnetic resonance 
imaging of brain and spinal cord were normal. 
 With these neurological findings, the diagnosis 
of GBS, as sequelae of acute HEV infection was 
made. Supportive measures, such as administration of 
intravenous fluids and nutritional therapy, were used for 
management of GBS. Patient recovered symptomatically 
after antiviral and supportive therapy. The patient was 
discharged after 1 week, with significant improvement 
in clinical symptoms (jaundice, fever) and neurological 
power. Follow-up of patient was done on out-patient 
basis. There was complete recovery of neurological 
power 4 weeks post-treatment. Patient's blood samples 
were also tested for HEV IgM antibody and HEV RNA. 
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Table 1. Baseline biochemical parameters of patient at the 
time of admission
Biochemical Parameters (Normal Range)

HB (13 - 17 g/dL)
PCV (36 - 48 g/dL)
TLC (4,000 - 11,000/mm3)
PLT (150 × 103 - 400 × 103)/mm3

AST (5 - 40 IU/mL)
ALT (10 - 40 IU/mL)
Serum Bilirubin direct (0 - 0.2) mg/dL
Serum Indirect Bilirubin (0.2 - 0.8) mg/dL
Serum total Bilirubin (0.3 - 1.2) mg/dL

Values 

13.4
42.1
15.2 × 109

177
864
648
16.8
10.1
6.7

HB, haemoglobin; PCV, packed cell volume; TLC, total leucocyte 
count; PLT, platelet; AST, aspartate serum transaminases; ALT, 
alanine aminotransferases.
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patients was 51 years (20-73 years). Most of our 
reviewed cases were found in Western Europe and 
Southern and Eastern parts of Asia. These patients 
developed HEV-associated GBS within an acute onset 
and experienced hepatitis like symptoms, including 
nausea, malaise, vomiting and jaundice. This was 
followed by GBS symptoms which includes motor 
weakness, sensory disorder, and cranial nerve palsy. 
In most of the previously published reports, the 
association between HEV infection and GBS has been 
based on laboratory detection of HEV IgM antibody in 
serum and only few case reports have detected HEV 
RNA along with HEV IgM in serum for confirmation 
of diagnosis (6,7). Genotyping was performed in only 
11 patients and revealed gt3 in ten patients while only 
one patient from Bangladesh revealed gt1, suggestive 
of higher HEV gt3 tropism for GBS (11,12). As far as 
treatment is concerned, treatment details for 31 cases 
were available, out of which 4 used plasmapheresis, 25 
used Intravenous immunoglobulin, whereas 1 patient 
used Ribavirin. All patients had good clinical outcome 

Both tests were found to be negative.

3. Discussion

GBS is an acute immune-mediated polyradiculoneuropathy 
that results in rapidly progressing symmetric motor 
paralysis, limb palsy, hypoflexia and areflexia. It is usually 
preceded by an infection, which evokes an immune 
response those cross-reacts with peripheral nerve 
components via molecular mimicry. The presentation 
of this disorder has several forms, including acute 
inflammatory demyelinating polyneuropathy (AIDP), 
acute motor axonal neuropathy (AMAN), acute motor-
sensory axonal neuropathy (AMSAN), and Miller 
Fisher syndrome (MFS) (10).
 A brief literature review was done using Pubmed 
database to identify other published cases and describe 
the clinical characteristics of HEV-associated GBS. 
With the addition of our patient, 54 cases were 
included, and the clinical characteristics of these cases 
are summarized in Table 2. Mean age of the reported 

Figure 1. Molecular Phylogenetic analysis of HEV strains by Maximum Likelihood method. The evolutionary history 
was inferred by using the Maximum Likelihood method based on the General Time Reversible model. Numbers at the nodes 
indicates bootstrap values in percentage generated by 1,000 replicates. Only bootstrap values greater than 0.70 were considered for 
constructing tree. Strain sequenced in the study has been highlighted with red. Evolutionary analyses were conducted in MEGA7. 
The analysis involved 50 nucleotide sequences
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with varying duration of recovery period.
 In the present case report, the patient was diagnosed 
with acute HEV infection which subsequently 
developed neurological complications in form of GBS. 
Detailed molecular analysis showed that the patient 
was infected with HEV gt1 which is quite common in 
developing countries including India. To the authors 
knowledge, this is the first case report of neurological 
complications (GBS) associated with acute HEV gt1 
infection in an Indian patient. Among GBS-HEV 
cases reported so far, most of them were treated with 
intravenous immunoglobulin (IVIG) or ribavirin 
(13,14). This treatment may prolong clinical and 
neurological recovery in patient up to 18 months. In the 
present case, antiviral namely sofosbuvir and ribavirin 
were used in combination which improved clinical and 
neurological recovery of patient in one week and helped 
in clearance of viremia in a month's time.
 Neurologic disorders as GBS are an emerging 
extrahepatic manifestation of HEV infection in gt1. 
This suggests that neurotropic variant HEV may lead to 
fatal clinical outcome and must be treated with specific 
antiviral to avoid morbidity and mortality of acute HEV 
infected patients. Additional case-control prospective 
studies should confirm this association, which would 
attribute GBS to HEV infection associated disease 
burden.
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