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We describe a case of fatal fulminant hepatitis E concomitant to malignant B cell lymphoma in a 73-year-old French woman.
Infection was with an autochthonous hepatitis E virus of genotype 3f. Frequent consumption of uncooked pig liver sausage (figa-
tellu) was the only risk factor found.

CASE REPORT

A73-year-old French woman was admitted on 29 April 2013 at
an internal medicine unit due to weight loss, anorexia, nau-

sea, and sweating. She had a history of essential hypertension,
hypothyroidism, atrial fibrillation, stroke, and arthrosis and was
receiving oral anticoagulant, antiarrhythmic (atenolol and fle-
cainide), antihypertensive (perindopril and indapamide), and an-
tidepressant (venlafaxine) drugs. Physical examination revealed
voluminous cervical, inguinal, and axillar lymph nodes and
splenomegaly. Laboratory tests showed moderate thrombopenia,
liver cytolysis with an 8-fold elevation of alanine aminotransferase
level (ALT), cholestasis, hyperbilirubinemia, and a fallen pro-
thrombin index (PI) (Table 1). Oral anticoagulant treatment was
immediately stopped because of the low PI. Nevertheless, PI
barely returned within normal ranges, ALT remained elevated,
and hyperbilirubinemia still increased. On 5 May, histology of a
cervical lymph node returned a diagnosis of B cell high-grade
malignant non-Hodgkin lymphoma, and the patient’s general sta-
tus had worsened, with occurrence of jaundice, drowsiness, and
hypotension. Diagnosis of hepatitis E virus (HEV) infection was
established on 14 May by HEV RNA detection in serum with an
in-house PCR assay (1). HEV RNA load was 7.9 log10 copies/ml.
Concurrently, anti-HEV IgM and IgG were detected by commer-
cial enzymoimmunoassays (Wantai, Beijing, China) (2). Retro-
spective testing of a serum sample collected 5 days before admis-
sion showed HEV RNA detection around the positivity threshold
of the PCR assay. Other major causes of acute liver diseases were

excluded, as serological and molecular testing of hepatitis A, B,
and C, Epstein-Barr virus, cytomegalovirus, and herpes simplex
virus was negative or indicated past infections, while searches for
antinuclear auto-antibodies, anti-smooth muscle antibodies, and
anti-liver kidney microsome antibodies were negative. No preex-
isting liver disease was known. The thoracoabdominal computed
tomography (CT) scan revealed multiple and diffuse lymph
nodes; the cerebral CT scan showed no abnormality. Liver mag-
netic resonance imaging showed a splenic nodular lesion compat-
ible with lymphoma. Liver lymphomatous infiltrate was sus-
pected, but liver biopsy could not be performed. Ribavirin therapy
(600 mg twice daily [b.i.d.]) was introduced on 15 May. On 24
May, the HEV RNA level showed a 1.5-log10 decrease, while ALT
had decreased. Nevertheless, bilirubinemia and PI still worsened,
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TABLE 1 Evolution of biochemical, hematological, and virological markers

Parametera Normal range

Value onb:

29 April 3 May 6 May 18 May 28 May

Serum bilirubin (�mol/liter) 5–20 62 105 152 327 512
Serum ALT (IU/liter) �31 263 245 212 123 83
Serum ALKP (IU/liter) �34 131 112 85 45 27
C-reactive protein (mg/liter) �10 54 53 71 59 116
Prothrombin index (%) 70–100 18 67 83 63 23
White blood cell count (�109/liter) 4–10 10.5 10.2 10.5 9 13.7
Polynuclear neutrophil count (�109/liter) 2–7.5 8.6 6.2 7.2 7.3 10.9
Lymphocyte count (�109/liter) 1.5–4 1.02 2.3 1.05 0.27 1.78
Hemoglobin (g/dl) 11.5–16 13.3 12.7 13.3 13.1 13.3
Platelets (�109/liter) 150–450 141 121 138 107 107
a ALT, alanine aminotransferase level; ALKP, alkaline phosphatase level.
b Anticoagulant was discontinued on 29 April, ribavirin was introduced on 15 May, and the patient was admitted to the intensive care unit on 30 May.
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FIG 1 Phylogenetic tree based on a 225-nucleotide partial sequence corresponding to nucleotides 6425 to 6649 of open reading frame 2 (ORF2) of the HEV
genome (GenBank accession no. FJ956757). The HEV sequence obtained in the present study is indicated by a black background and a white font. The 10
sequences with the highest BLAST scores recovered from both GenBank (boxed) and Timone’s database (boldfaced) were included, along with additional
sequences representative of genotypes 1, 2, 3, and 4 and novel zoonotic strains. Nucleotide alignments were performed using the MUSCLE software (http://www
.ebi.ac.uk/Tools/msa/muscle/). The tree was constructed using the MEGA 6 software (http://www.megasoftware.net/) and the neighbor-joining method.
Branches with bootstrap values were obtained from 1,000 resamplings of the data, and values of �50% are labeled on the tree. The avian HEV sequence AY535004
was used as an outgroup. The scale bar indicates the number of nucleotide substitutions per site.
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and the patient’s condition rapidly deteriorated, with hemody-
namic instability despite support, which led to admission in an
intensive care unit on 30 May. Ventricular fibrillation occurred,
which led to death despite close cardiac massage. Chemotherapy
had not yet been initiated.

The patient had not recently traveled abroad nor had contact
with travelers, a transfusion history, or contact with animals
known as reservoirs of HEV. Regarding potential waterborne or
food-borne HEV transmission, only frequent consumption of un-
cooked pig liver sausage (figatellu) was reported. We tested, as
described previously (3), leftover pig liver sausage brought by the
patient’s family; we did not detect HEV RNA in the figatellu, but
we may have missed the virus, as the leftover sausage sample was
tested after it dried, or infection might have occurred while eating
other figatelli, as the patient commonly ate such sausages. The
HEV sequence (GenBank accession no. KM887852) obtained
from the serum sample of the case patient was of genotype 3f, as
determined by phylogenetic analysis of an open reading frame 2
fragment from the HEV genome (Fig. 1) (4). This finding was
congruent with epidemiological data indicating autochthonous
viral infection. Best matches for this HEV sequence in GenBank
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) were obtained from
swine in Spain and Thailand and from humans in Japan and
southwestern France, with sequence identities of 93 to 95%.

We describe here, to our knowledge, the first fatal fulminant
hepatitis E case in a patient with malignant B cell lymphoma. HEV
infections represent an emerging clinical threat in Europe due to
possible progression toward chronic hepatitis and cirrhosis in se-
verely immunocompromised patients (5). In addition, fatal out-
come was reported in 8 to 9% of cases in series of symptomatic
acute HEV infections (6–11). These deaths occurred primarily in
elderly persons and/or patients with preexisting liver diseases, but
fulminant hepatitis E was also reported in persons without hepa-
topathy (8). In Marseille University hospitals, we have previously
pointed out that acute hepatitis E was the leading cause of liver
transplantation for virus-associated acute liver failure, concur-
rently with acute HBV infection (8). We previously described five
fulminant and/or fatal acute hepatitis E strains (8). Among them,
two involved HEV of subtype 3c, whereas three involved HEV-3f
that displayed only 91% to 92% identity with the HEV sequence
recovered here. In addition, best matches for the sequence ob-
tained here were not involved in fatal or fulminant cases (Fig. 1).
Autochthonous hepatitis E was previously reported in patients
with hematological diseases, including acute or chronic lympho-
cytic leukemia (12–16). Fatal evolution was described only once,
associated with pericardial effusion related to acute liver failure in
a patient severely immunocompromised due to leukemia, chemo-
therapy, and stem cell transplantation (12). No preexisting liver
disease was reported in this case, which suggests that HEV infec-
tion can trigger acute liver failure in patients with hematological
malignancies. In addition, it was reported that lymphoma itself
can cause acute liver failure and infiltration (17). Here, lympho-
matous infiltrate of the liver was suspected but could not be doc-
umented. Ribavirin therapy, which is highly efficient in curating
HEV chronically infected patients (18), was associated with rapid
HEV clearance in previous reports of severe acute hepatitis E
(19–21). A 1.5-log10 HEV RNA load reduction was observed in the

present case after 9 days of ribavirin therapy, which is similar to
what was reported previously in ribavirin treatment of acute hep-
atitis E, but the clinical context with B cell lymphoma and possible
concurrent liver lymphomatous infiltrate may have contributed
to the poor biological and clinical evolution.

Pig liver sausages have been identified as a source of hepatitis E
in France and Europe (3, 22, 23). In France, HEV RNA was de-
tected from 4% of pigs entering the food chain (24). In addition,
7/12 and 9/18 pig liver sausages from southeastern and southwest-
ern France, respectively, tested HEV RNA positive (3, 25), and
HEV was cultured from 1 of 4 figatelli (pig liver sausage from
southeastern France) (26). HEV RNA was also detected from 6 to
10% of pork sausages in the United Kingdom and Spain (27, 28).
Our 2010 study (3) was influential in implementing the manda-
tory notification by the manufacturer that these sausages must be
eaten after thorough cooking, but this notification is usually
poorly legible. Although we could not definitively connect here
HEV infection and pig liver sausage consumption, the latter was
the only identified risk factor.

Taken together, previous data prompt to test for HEV in cases
of severe acute liver failure in patients with hematological malig-
nancies and to inform more widely on the risk of acquiring HEV
through the consumption of pig liver sausage if eaten uncooked,
which may prevent other cases of this potentially fatal infection.

Nucleotide sequence accession numbers. Sequences from this
study were submitted to GenBank under accession no. KM887852
to KM887862.
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