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Abstract: Hepatitis E virus (HEV) genotypes 3 and 4 are zoonotic strains that are primarily transmit-
ted through the consumption of undercooked pork or game meat. They also cause asymptomatic
infections, acute hepatitis, acute-on-chronic liver failure, chronic hepatitis, and extrahepatic mani-
festations. Here, we report a man in his 80s who had chronic hepatitis B, took entecavir for it, and
presented with higher levels of alanine aminotransferase (ALT) and jaundice. An abdominal com-
puted tomography scan revealed choledocholithiasis with cholecystolithiasis. Although endoscopic
papillary balloon dilatation was performed for the removal of a common bile duct stone, the abnormal
liver function tests, including jaundice, were prolonged. After other viral hepatitis and other causes
of the liver injury were ruled out, as his serum was positive for immunoglobulin A anti-HEV and
HEV genotype 3b RNA, we diagnosed him as having acute hepatitis E. In this case, with chronic
hepatitis B and a common bile duct stone, the prolonged abnormal results for the liver function tests
seemed to be caused by HEV infection. In conclusion, in cases with high ALT levels after removing
choledocholithiasis, other factors, including HEV infection, should be considered to determine the
cause of abnormal liver function test results. The further examination of hepatitis D virus infection
and high ALT levels may be needed in HBV-infected individuals.

Keywords: common bile duct stones; HBV; HEV; prolonged jaundice

1. Introduction

Prolonged cholestasis is a rare complication associated with endoscopic retrograde
cholangiopancreatography (ERCP) [1]. Prolonged cholestasis and liver injury after ERCP
and the removal of common bile duct stones may be associated with contrast agents,
estrogen therapy and antibiotics [1–4].

Higher levels of alanine aminotransferase (ALT) are occasionally caused by viral
hepatitis, drug-induced liver injury, choledocholithiasis, and/or circulatory failure [5,6].
These complications may cause the postponement of discharge in certain cases.

Hepatitis E virus (HEV) infection causes asymptomatic infections, acute hepatitis,
acute-on-chronic liver failure, chronic hepatitis, and extrahepatic manifestations [7]. HEV
genotypes 3 and 4 cause zoonotic infections in humans and can be contracted through
the consumption of contaminated pork or game meat, direct contact, or other routes [7].
Infections with HEV genotypes 3 and 4 are often observed in Japan [8].
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2. Case Presentation

A man in his 80s with a diagnosis of chronic hepatitis B was referred to our hospital
with appetite loss, general fatigue, jaundice, nausea, and marked liver dysfunction (Table 1).
His medical history was as follows: he underwent appendicitis surgery at a younger age;
surgery on the left hydrocele in a testicle 21 years ago; radiation and hormone therapies
for prostate cancer for 19 years; partial hepatectomy for hepatocellular carcinoma (HCC)
3 years ago; and transurethral bladder cancer resection 2 years ago. He had no history of
transfusion, tattoos, drug abuse, or drinking alcohol and no family history of liver diseases.
He had a history of drug allergy to piperacillin sodium.

Table 1. Laboratory data on first admission.

Item Value Item Value Item Value

WBC 4400/µL AST 964 IU/L Amylase 276 IU/L
Hemoglobin 11.3 g/dL ALT 843 IU/L HBsAg Positive

Platelets 136,000/µL LDH 282 IU/L Anti-HBc Positive
Neutrophils 48% ALP 662 IU/L IgM anti-HBc Negative
Eosinophils 1.0% γ-GTP 172 IU/L HBV DNA 1.0 LIU/mL
Monocytes 18% CK 80 U/mL Anti-HCV Negative

Lymphocytes 29% T. Bil 6.1 mg/dL IgM anti-HAV Negative
Atypical Lymphocytes 4.0% D. Bil 5.0 mg/dL IgA anti-HEV Positive

PT 100% TP 7.6 g/dL HEV RNA Positive
PT-INR 0.92 Albumin 3.4 g/dL HEV Genotype 3b
Glucose 94 mg/dL T. CHO 141 mg/dL Anti-HIV Negative
HbA1c 6.4% TG 207 mg/dL ANA 80-fold

AFP 1.9 ng/mL BUN 27 mg/dL IgG 2243 mg/dL
PIVKA-II 27 mAU/mL Creatinine 1.0 mg/dL IgA 481 mg/dL

SARS-CoV-2 antigen Negative CRP 2.33 mg/dL IgM 265 mg/dL

WBC, white blood cell count; PT, prothrombin time; PT-INR, PT international normalized ratio; HbA1c,
hemoglobin A1c; AFP, α-fetoprotein; PIVKA-II, protein induced by vitamin K absence or antagonist-II; SARS-CoV-
2 antigen, severe acute respiratory syndrome coronavirus 2 antigen; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phosphatase; γ-GTP, γ-glutamyl transpeptidase;
CK, creatine kinase; T. Bil, total bilirubin; D. Bil, direct bilirubin; TP, total protein; T. CHO, total cholesterol; TG,
triglyceride; BUN, blood urea nitrogen; CRP, C-reactive protein; HBsAg, hepatitis B virus (HBV) surface antigen;
anti-HBc, anti-HBV core antibody; IgM anti-HBc, immunoglobulin M anti-HBc; anti-HCV, anti-hepatitis C virus
(HCV) antibody; IgM anti-HAV, immunoglobulin M anti-hepatitis A virus; IgA anti-HEV, immunoglobulin A
anti-hepatitis E virus; anti-HIV, anti-human immunodeficiency virus antibody; ANA, anti-nuclear antibody. IgG
anti-HEV, IgM anti-HEV, and IgA anti-HEV levels were measured using an enzyme-linked immunosorbent assay
(ELISA), and HEV RNA was measured via a real-time RT-PCR according to previously described methods [9–13].

The patient had taken entecavir (0.5 mg daily) for 15 years at a local clinic, and his liver
function has been stable other than the occurrence of HCC 3 years prior. Abnormal liver
function tests were observed at regular blood tests one month before. One day before the
visit to our hospital, severely abnormal liver function test results were obtained: aspartate
aminotransferase (AST), 1272 IU/L; ALT, 958 IU/L; γ-glutamyl transpeptidase (γ-GTP),
197 IU/L; and total bilirubin, 5.2 mg/dL. The presence of common bile duct stones was
suspected after abdominal ultrasonography. He was then introduced to our hospital due to
his abnormal liver dysfunction test results.

The patient’s body length and body weight were 164 cm and 56.4 kg, respectively.
His blood pressure, pulse rate, and body temperature were 125/83 mmHg, 18/min, and
36.1 ◦C, respectively. He was conscious, his conjunctiva bulbi were icteric, and surgery
scars were observed on his soft abdominal surface. Computed tomography images taken
upon admission to our hospital demonstrated cholelithiasis in the gallbladder (Figure 1a)
and choledocholithiasis in the common bile duct (Figure 1b).
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Figure 2. Endoscopic papillary balloon dilatation (EPBD) for a bile duct stone in this case. (a) EPBD 
for the management of the common bile duct stone. The sky-blue-colored tube is a prophylactic 
pancreatic stent. (b) Cholangiogram showing a 5 mm stone in the common bile duct. 

Figure 1. Computed tomography images on admission to our hospital. (a) Cholelithiasis was
observed in the gallbladder. (b) Choledocholithiasis was observed in the common bile duct.

We performed endoscopic papillary balloon dilatation (EPBD) with a 6 mm balloon
for the common bile duct stone and removed it using a Medi-Globe 8-Wire Nitinol Basket
(Medico’s Hirata, Osaka, Japan), as the exacerbation of his jaundice and abnormal liver
function test results were thought to be caused by the common bile duct stone (Figure 2).
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Figure 2. Endoscopic papillary balloon dilatation (EPBD) for a bile duct stone in this case. (a) EPBD
for the management of the common bile duct stone. The sky-blue-colored tube is a prophylactic
pancreatic stent. (b) Cholangiogram showing a 5 mm stone in the common bile duct.

However, the patient’s liver function test results did not improve immediately. Ap-
proximately 2 weeks after admission, his serum was confirmed to be positive for both
immunoglobulin A (IgA) anti-HEV and HEV RNA. The IgG anti-HEV, IgM anti-HEV,
and IgA anti-HEV levels were measured using an enzyme-linked immunosorbent assay
(ELISA), and HEV RNA was measured via real-time RT-PCR according to previously de-
scribed methods [9–13]. We diagnosed him as having HEV genotype 3b infection; as his
hepatitis B virus (HBV) DNA levels were 1 log IU/mL (LIU/mL), the acute exacerbation
or breakthrough of chronic hepatitis B were also excluded (Table 1). When he was dis-
charged from our hospital 16 days after admission, his ALT and total bilirubin levels had
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improved (57 IU/L and 2.5 mg/dL, respectively), although he was still positive for HEV
RNA (Figure 3). Notably, the titer of HEV RNA determined via the previously described
method [11] was found to be lower (3.8 × 102 copies/mL) on discharge than it was on
days 5, 7, 12, and 14 (4.4 × 104 copies/mL, 2.4 × 104 copies/mL, 2.3 × 103 copies/mL, and
8.5 × 102 copies/mL, respectively). The other causes of viral hepatitis and autoimmune
liver diseases were also ruled out. The drug lymphocyte stimulation test results (DLSTs)
were also negative for flavoxate hydrochloride, vibegron, and silodosin [14]. Finally, we
diagnosed him with an acute HEV infection after he was discharged.
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Figure 3. Clinical course of this case. ALT, alanine aminotransferase; ALP, alkaline phosphatase;
T. Bil, total bilirubin; HEV, hepatitis E virus; Ig, immunoglobulin. IgG anti-HEV, IgM anti-HEV, and
IgA anti-HEV levels were measured using an enzyme-linked immunosorbent assay (ELISA), and
HEV RNA was measured via real-time RT-PCR according to previously described methods [9–13].

3. Discussion

In this case of chronic HBV infection and choledocholithiasis, HEV infection caused the
higher ALT levels. As patients with cirrhosis undergoing surgery or ERCP/sphincterotomy
may have a high mortality rate from bleeding, EPBD could be used in these patients [15].
Instead of endoscopic sphincterotomy (EST), EPBD was selected to treat a common bile
duct stone because our patient had a history of hepatectomy for HCC, and the operator
thought it would be better to preserve the function of the sphincter in the case of the
recurrence of HCC, as the annual recurrence rates of HCC have been increasing [16].

According to the World Health Organization (WHO), the incubation period following
exposure to HEV ranges from 2 to 10 weeks (with mean ranges from 5 to 6 weeks), and
HEV-infected persons excrete HEV beginning from a few days before to 3–4 weeks after the
onset of the disease [17]. They also stated that chronic HEV genotype 3 or 4 infections had
been reported in immunosuppressed people, particularly organ transplant recipients on
immunosuppressive drugs. Unfortunately, we could not evaluate the HEV RNA and ALT
levels 2–3 months after the documented episode to confirm a negative HEV RNA result or
further reduction in the ALT levels; although, upon following up with this patient after
16 days, we measured a decrease in both the HEV genotype 3b RNA levels and ALT levels
with jaundice.

Bjornsson et al. [5] reported that no patients with HEV infection were identified
among 142 adult patients with ALT levels of more than 500 IU/L from an annual total of
24,193 patients who came to the University Hospital in Iceland. A seroepidemiological
study demonstrated the low prevalence of hepatitis E in Iceland [18]. Only 6 (2.1%) patients
tested positive for IgG anti-HEV among 291 persons, including 195 healthy volunteers,
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21 pig farm workers, and 75 patients participating in a nationwide study on drug-induced
liver injury [18].

Mechnik et al. [19] reported a 70-year-old male in Israel with cholelithiasis in the
gallbladder and a total bilirubin level of 25 mg/dL, which were caused by HEV infection.
There is a report about the significant presence of autochthonous acute HEV infections in
Israel [20]. The high HEV seropositivity of the farm workers, together with the previous
identification of HEV genotype 3 in human sewage, suggests circulation among the humans
in Israel [21]. Thus, although some patients may present elevated ALT levels due to HEV
infection, the prevalence could depend on the epidemic situation of HEV infection in their
country [21,22].

Although pronounced ALT elevation is a part of the clinical symptoms of common
bile duct stones, especially among patients with a smaller bile duct diameter [23]; com-
pared with the patients with common bile duct stones and drug-induced liver injury, the
patients with HEV infection had a significantly higher maximum ALT and ALT/alkaline
phosphatase (ALP) ratio [24]. Wallace et al. [24] suggested that the patients with ALT levels
equal to or higher than 300 IU/L should be tested for HEV.

HEV genotypes 1 and 2 are clearly responsible for human hepatitis, and they are spread
through the fecal–oral route via contaminated water in Asia and Africa and in Africa and
Mexico, respectively [7]. The incidence of autochthonous HEV infections (predominantly
genotypes 3 and 4) is increasing in industrialized countries such as Japan [25–27]. The
present case supports the previous reports that HEV genotype 3, as well as other geno-
types, can induce acute-on-chronic liver failure (ACLF) in patients with underlying liver
diseases [28–30].

Ribavirin may be considered for patients with severe acute hepatitis E or ACLF [7].
Ribavirin may be one effective therapeutic agent for HEV-induced ACLF [31]. Unfor-
tunately, there is no specific therapy for pregnant women with HEV-induced ACLF [7].
Additionally, it may be difficult for HEV-infected patients with renal failure or severe
anemia to use ribavirin [32]. Therefore, novel antiviral drugs should be developed for HEV
infection [33–35].

Azithromycin and ritonavir strongly inhibited HEV production in culture super-
natants [33]. According to the results from in silico and in vitro screening, amodiaquine
and lumefantrine may be good antimalarial drug candidates for repurposing against
HEV [36]. The combination of ribavirin and sofosbuvir may be effective for autochthonous
acute HEV infection [37]. The inhibitors of heat shock protein 90 (HSP90) (iHSP90)
markedly suppressed HEV replication [38,39]. A potential drug-like inhibitor against
HEV-Methyltransferase, 3-(4-Hydroxyphenyl)propionic acid (HPPA), is an effective HEV
inhibitor [40]. Li et al. [41] reported that the anti-cancer drug gemcitabine inhibited HEV
through inducing an interferon-like response via the activation of STAT1 phosphorylation.
Human liver-derived organoids [42,43] and microRNA signatures in HEV infection [44,45]
could be helpful for the development of antivirals against HEV infection.

The HEV genome, with a size of ~7200 nucleotides, encodes at least three open reading
flames (ORFs), and the ORF2 protein is translated into the capsid protein (~600 amino
acid (aa) residues) [46]. Zhang et al. [46] identified 144 conserved sites among the 660 aa
residues. ORF2 encodes the capsid protein, which elicits neutralizing antibodies [47].

HEV p495 manufactured by GSK was used as a vaccine antigen, and it showed good
safety and efficacy in a phase II clinical trial. HEV p495-genotype 1 (aa 112–608) expressed
by Baculovirus was used as a vaccine antigen and showed good safety in a phase II clinical
trial [48–51]. HEV p239-genotype 1 (aa 368–606) expressed by E. coli, with a trade name of
Hecolin®, was licensed in China in 2011 [48,52–54]. Thus, the development of anti-HEV
drugs and HEV vaccines is a very important issue [55].

It has been reported that hepatitis A virus (HAV) infection is associated with acute
acalculous cholecystitis in children and adults [56,57]. In these cases, higher elevations of
the ALT levels of more than 500 IU/L are occasionally observed [58–69]. Cholestasis is
likely to be associated with HAV infection [57]. HBV and hepatitis C virus (HCV) infections
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also cause acute acalculous cholecystitis [70,71], occasionally leading to higher elevations of
the ALT levels of more than 500 IU/L [71]. Fujioka et al. [72] reported that HEV genotype
1 infection led to acute acalculous cholecystitis as an extrahepatic manifestation and a
higher elevation of the ALT levels of 2842 IU/L. Piza Palacios et al. [73] also reported that a
co-infection with HAV and HEV caused acute acalculous cholecystitis as an extrahepatic
manifestation. Hepatitis virus infection may impair the blood flow of the hepatobiliary
tract as well as the liver. It is important to distinguish acute acalculous cholecystitis in
HEV-infected cases when higher elevations of the ALT levels are observed.

Choledocholithiasis, cholelithiasis, HBV, being older, male, having diabetes, smoking,
drinking alcohol, and obesity are potential risk factors for cholangiocarcinoma develop-
ment [74,75]. It is unknown whether HBV infection is associated with choledocholithi-
asis [76]. A significantly increased risk of developing gallstones among HCV-infected
patients was reported [77–83]. HEV genotype 3 infection was also found to be associated
with gallstone-related diseases, including biliary pancreatitis [84].

This patient had HBV-related cirrhosis with a history of HCC. A history of liver
conditions was also associated with an excess of biliary stones [85]. The prevalence of
common bile duct stones is three times higher in patients with cirrhosis than it is in those
without cirrhosis [86–88]. EST is a safer option for the management of choledocholithiasis in
patients with cirrhosis [89]. There is an overall higher rate of adverse events related to ERCP
in patients with cirrhosis, especially hemorrhages and post-ERCP pancreatitis [90]. EPBD
without sphincterotomy is a safer and more effective treatment for choledocholithiasis in
patients with cirrhosis [15].

In this case, hepatitis D virus (HDV) RNA was not measured. The prevalence of HDV
infection is low in Japan, seen in 4 (1.2%) out of 323 HBsAg carriers in the Tokyo–Chiba
area [91], although it was found in 32 (8.5%) of 375 HBsAg-positive patients in Miyako
Island, Okinawa [92]. Although HBV DNA was well suppressed before, during and after
the elevation of the ALT levels, the involvement of HDV infection may not be completely
ruled out. In general, HDV infection can be successfully blocked using a combination of
hepatitis B immunoglobulin and a vaccine [92].

The recent recommendations [93] make the most sense in the countries with a low
prevalence of HBV and those with a high prevalence of HBV and HDV. The recently
measured prevalence of HDV infection in patients with HBV infection in Hokkaido, Japan,
was 1.7% [94]. The patients with sera positive for the anti-HDV antibody experienced the
rapid progression of liver fibrosis, suggesting the importance of routine HDV testing. As
the number of people migrating from abroad into Japan increases, the prevalence of HDV
infection may increase. Further studies are needed at this point [95–101].

In Japan, the national health insurance system approved the use of the IgA anti-HEV
antibody for the diagnosis of hepatitis E. Takahashi et al. [10] reported that, in solid-
phase ELISA, the IgA anti-HEV assay is significantly more specific than the IgM anti-HEV
assay with regard to the ability to diagnose hepatitis E; IgA anti-HEV could be a first-
choice marker as diagnostic indicator of recent HEV infection; and the diagnostic accuracy
increases when the positive results obtained from the IgA anti-HEV assay are confirmed
via the additional or simultaneous detection of IgM anti-HEV.

4. Conclusions

We reported a male patient with chronic hepatitis B and choledocholithiasis, who
presented with a high elevation of ALT levels, which was caused by HEV infection. It is
important to consider the other factors, including HEV infection, in patients with prolonged
abnormal liver function after the removal of common bile duct stones. Further investigation
of the role of HDV infection in the elevation of ALT levels is also needed.
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61. Başar, O.; Kisacik, B.; Bozdogan, E.; Yolcu, O.F.; Ertugrul, I.; Köklü, S. An unusual cause of acalculous cholecystitis during

pregnancy: Hepatitis A virus. Dig. Dis. Sci. 2005, 50, 1532. [CrossRef]
62. Bouyahia, O.; Khelifi, I.; Bouafif, F.; Mazigh Mrad, S.; Gharsallah, L.; Boukthir, S.; Sammoud El Gharbi, A. Hepatitis A: A rare

cause of acalculous cholecystitis in children. Med. Mal. Infect. 2008, 38, 34–35. [CrossRef]
63. Arroud, M.; Benmiloud, S.; Oudghiri, B.; Afifi, M.A.; Hida, M.; Bouabdallah, Y. Acute acalculous cholecystitis revealing hepatitis

A virus infection in children. Saudi J. Gastroenterol. 2009, 15, 277. [CrossRef]
64. Souza, L.J.; Braga, L.C.; Rocha Nde, S.; Tavares, R.R. Acute acalculous cholecystitis in a teenager with hepatitis a virus infection:

A case report. Braz. J. Infect. Dis. 2009, 13, 74–76. [CrossRef] [PubMed]
65. Herek, O.; Cördük, N.; Herek, D.; Bagci, S. Acute acalculous cholecystitis due to hepatitis A infection in a child: A rare cause of

acute abdomen. Ann. Afr. Med. 2011, 10, 193–195. [CrossRef]
66. Prashanth, G.P.; Angadi, B.H.; Joshi, S.N.; Bagalkot, P.S.; Maralihalli, M.B. Unusual cause of abdominal pain in pediatric

emergency medicine. Pediatr. Emerg. Care 2012, 28, 560–561. [CrossRef] [PubMed]

https://doi.org/10.1016/j.antiviral.2020.104967
https://doi.org/10.1126/sciadv.abj5908
https://www.ncbi.nlm.nih.gov/pubmed/35044825
https://doi.org/10.1007/978-981-99-1304-6_9
https://www.ncbi.nlm.nih.gov/pubmed/37223863
https://doi.org/10.1096/fj.202101042R
https://doi.org/10.1128/spectrum.04664-22
https://doi.org/10.1016/j.gene.2018.06.108
https://www.ncbi.nlm.nih.gov/pubmed/30180962
https://doi.org/10.1016/j.csbj.2021.03.038
https://www.ncbi.nlm.nih.gov/pubmed/33995894
https://doi.org/10.3390/v12010109
https://doi.org/10.1073/pnas.91.21.10198
https://doi.org/10.1016/S0264-410X(97)00145-X
https://www.ncbi.nlm.nih.gov/pubmed/9413090
https://doi.org/10.1056/NEJMoa061847
https://doi.org/10.1016/j.vaccine.2004.11.064
https://doi.org/10.1016/S0140-6736(10)61030-6
https://doi.org/10.1016/j.vaccine.2022.12.064
https://doi.org/10.1016/j.vaccine.2017.05.072
https://www.ncbi.nlm.nih.gov/pubmed/28803715
https://doi.org/10.3748/wjg.v24.i43.4870
https://doi.org/10.12998/wjcc.v11.i6.1410
https://www.ncbi.nlm.nih.gov/pubmed/36926135
https://doi.org/10.7326/0003-4819-120-5-199403010-00008
https://doi.org/10.1097/00005176-200101000-00024
https://www.ncbi.nlm.nih.gov/pubmed/11176334
https://doi.org/10.1097/00004836-200307000-00020
https://www.ncbi.nlm.nih.gov/pubmed/12811216
https://doi.org/10.1007/s10620-005-2874-4
https://doi.org/10.1016/j.medmal.2007.10.003
https://doi.org/10.4103/1319-3767.56098
https://doi.org/10.1590/S1413-86702009000100017
https://www.ncbi.nlm.nih.gov/pubmed/19578636
https://doi.org/10.4103/1596-3519.82059
https://doi.org/10.1097/PEC.0b013e318258bdda
https://www.ncbi.nlm.nih.gov/pubmed/22668660


Reports 2023, 6, 55 10 of 11

67. Kaya, S.; Eskazan, A.E.; Ay, N.; Baysal, B.; Bahadir, M.V.; Onur, A.; Duymus, R. Acute Acalculous Cholecystitis due to Viral
Hepatitis A. Case Rep. Infect. Dis. 2013, 2013, 407182. [CrossRef] [PubMed]

68. Aldaghi, M.; Haghighat, M.; Dehghani, S.M. Gallbladder hydrops due to viral hepatitis A infection: A case report. Jundishapur. J.
Microbiol. 2014, 8, e15779. [CrossRef]

69. Salajegheh, F.; Shafieipour, S.; Najminejad, Z.; Pourzand, P.; Nakhaie, M.; Jahangiri, S.; Sarmadian, R.; Gilani, A.; Rukerd, M.R.Z.
HAV-induced acalculous cholecystitis: A case report and literature review. Clin. Case Rep. 2023, 25, e7254. [CrossRef]

70. Takeshita, S.; Nakamura, H.; Kawakami, A.; Fukushima, T.; Gotoh, T.; Ichikawa, T.; Tsujino, A.; Ida, H.; Toriyama, K.; Hayashi, T.;
et al. Hepatitis B-related polyarteritis nodosa presenting necrotizing vasculitis in the hepatobiliary system successfully treated
with lamivudine, plasmapheresis and glucocorticoid. Intern. Med. 2006, 45, 145–149. [CrossRef]

71. Omar, A.; Osman, M.; Bonnet, G.; Ghamri, N. Acute acalculous cholecystitis caused by Hepatitis C: A rare case report. Int. J. Surg.
Case Rep. 2016, 19, 78–81. [CrossRef]

72. Fujioka, K.; Nishimura, T.; Seki, M.; Kinoshita, M.; Mishima, N.; Irimajiri, S.; Yamato, M. Genotype 1 hepatitis E virus infection
with acute acalculous cholecystitis as an extrahepatic symptom: A case report. Trop. Med. Health 2016, 44, 18. [CrossRef] [PubMed]

73. Piza Palacios, L.; Espinoza-Ríos, J. Hepatitis A and hepatitis E virus co-infection with right pleural effusion, ascites and acute
acalculous cholecystitis. A case report. Rev. Gastroenterol. Peru 2020, 40, 77–79. [CrossRef] [PubMed]

74. Lee, B.S.; Park, E.C.; Park, S.W.; Nam, C.M.; Roh, J. Hepatitis B virus infection, diabetes mellitus, and their synergism for
cholangiocarcinoma development: A case-control study in Korea. World J. Gastroenterol. 2015, 21, 502–510. [CrossRef] [PubMed]

75. Cho, I.R.; Yi, S.W.; Choi, J.S.; Yi, J.J. Comparison of Risk Factors for Cholangiocarcinoma and Hepatocellular Carcinoma: A
Prospective Cohort Study in Korean Adults. Cancers 2022, 14, 1709. [CrossRef] [PubMed]

76. Wijarnpreecha, K.; Thongprayoon, C.; Panjawatanan, P.; Manatsathit, W.; Ungprasert, P. Hepatitis B virus infection and risk of
gallstones: A systematic review and meta-analysis. Eur. J. Gastroenterol. Hepatol. 2016, 28, 1437–1442. [CrossRef]

77. Bini, E.J.; McGready, J. Prevalence of gallbladder disease among persons with hepatitis C virus infection in the United States.
Hepatology 2005, 41, 1029–1036. [CrossRef]

78. Stroffolini, T.; Sagnelli, E.; Mele, A.; Cottone, C.; Almasio, P.L.; Italian Hospitals’ Collaborating Group. HCV infection is a risk
factor for gallstone disease in liver cirrhosis: An Italian epidemiological survey. J. Viral Hepat. 2007, 14, 618–623. [CrossRef]

79. Acalovschi, M.; Buzas, C.; Radu, C.; Grigorescu, M. Hepatitis C virus infection is a risk factor for gallstone disease: A prospective
hospital-based study of patients with chronic viral C hepatitis. J. Viral Hepat. 2009, 16, 860–866. [CrossRef]

80. Shah, S.I.; Shah, S.; Hannan, A. Hepatitis C—A risk factor for gallstone disease. J. Ayub. Med. Coll. Abbottabad. 2014, 26, 84–87.
81. Zhang, F.M.; Chen, L.H.; Chen, H.T.; Shan, G.D.; Hu, F.L.; Yang, M.; Chen, W.G.; Xu, G.Q. Hepatitis C Virus Infection Is Positively

Associated with Gallstones in Liver Cirrhosis. Digestion 2016, 93, 221–228. [CrossRef] [PubMed]
82. Wijarnpreecha, K.; Thongprayoon, C.; Panjawatanan, P.; Lekuthai, N.; Ungprasert, P. Hepatitis C virus infection and risk of

gallstones: A meta-analysis. J. Evid. Based Med. 2017, 10, 263–270. [CrossRef]
83. Li, X.; Gao, P. Hepatitis C Virus Infection Increases Risk of Gallstone Disease in Elderly Chinese Patients with Chronic Liver

Disease. Sci. Rep. 2018, 8, 4636. [CrossRef] [PubMed]
84. Karlsson, M.; Norder, H.; Bergström, M.; Park, P.O.; Karlsson, M.; Wejstål, R.; Alsiö, Å.; Rosemar, A.; Lagging, M.; Mellgren, Å.

Hepatitis E virus genotype 3 is associated with gallstone-related disease. Scand. J. Gastroenterol. 2019, 54, 1269–1273. [CrossRef]
[PubMed]

85. Hsing, A.W.; Gao, Y.T.; McGlynn, K.A.; Niwa, S.; Zhang, M.; Han, T.Q.; Wang, B.S.; Chen, J.; Sakoda, L.C.; Shen, M.C.; et al. Biliary
tract cancer and stones in relation to chronic liver conditions: A population-based study in Shanghai, China. Int. J. Cancer 2007,
120, 1981–1985. [CrossRef]

86. Iber, F.L.; Caruso, G.; Polepalle, C.; Kuchipudi, V.; Chinoy, M. Increasing prevalence of gallstones in male veterans with alcoholic
cirrhosis. Am. J. Gastroenterol. 1990, 85, 1593–1596.

87. Acalovschi, M.; Badea, R.; Pascu, M. Incidence of gallstones in liver cirrhosis. Am. J. Gastroenterol. 1991, 86, 1179–1181. [PubMed]
88. Mallick, B.; Anand, A.C. Gallstone Disease in Cirrhosis-Pathogenesis and Management. J. Clin. Exp. Hepatol. 2022, 12, 551–559.

[CrossRef]
89. Prat, F.; Tennenbaum, R.; Ponsot, P.; Altman, C.; Pelletier, G.; Fritsch, J.; Choury, A.D.; Bernades, P.; Etienne, J.P. Endoscopic

sphincterotomy in patients with liver cirrhosis. Gastrointest. Endosc. 1996, 43, 127–131. [CrossRef]
90. Mashiana, H.S.; Dhaliwal, A.S.; Sayles, H.; Dhindsa, B.; Yoo, J.W.; Wu, Q.; Singh, S.; Siddiqui, A.A.; Ohning, G.; Girotra, M.;

et al. Endoscopic retrograde cholangiopancreatography in cirrhosis—A systematic review and meta-analysis focused on adverse
events. World J. Gastrointest. Endosc. 2018, 10, 354–366. [CrossRef]

91. Omata, M.; Ito, Y.; Imazeki, F.; Mori, J.; Yokosuka, O.; Okuda, K.; Mushahwar, I.K. Infection with delta agent in Japan.
Hepatogastroenterology 1985, 32, 220–223.

92. Arakawa, Y.; Moriyama, M.; Taira, M.; Hayashi, N.; Tanaka, N.; Okubo, H.; Sugitani, M. Molecular analysis of hepatitis D virus
infection in Miyako Island, a small Japanese island. J. Viral Hepat. 2000, 7, 375–381. [CrossRef] [PubMed]

93. Razavi, H.A.; Buti, M.; Terrault, N.A.; Zeuzem, S.; Yurdaydin, C.; Tanaka, J.; Aghemo, A.; Akarca, U.S.; Al Masri, N.M.; Alalwan,
A.M.; et al. Hepatitis D double reflex testing of all hepatitis B carriers in low-HBV- and high-HBV/HDV-prevalence countries.
J. Hepatol. 2023, 79, 576–580. [CrossRef] [PubMed]

94. Sasaki, T.; Suda, G.; Ohara, M.; Hosoda, S.; Kawagishi, N.; Kohya, R.; Yoda, T.; Maehara, O.; Ohnishi, S.; Yoshida, S.; et al. Recent
prevalence and characteristics of patients with hepatitis delta virus in Hokkaido, Japan. Hepatol. Res. 2023, 53, 960–967. [CrossRef]

https://doi.org/10.1155/2013/407182
https://www.ncbi.nlm.nih.gov/pubmed/24106622
https://doi.org/10.5812/jjm.15779
https://doi.org/10.1002/ccr3.7254
https://doi.org/10.2169/internalmedicine.45.1460
https://doi.org/10.1016/j.ijscr.2015.12.020
https://doi.org/10.1186/s41182-016-0016-7
https://www.ncbi.nlm.nih.gov/pubmed/27433137
https://doi.org/10.47892/rgp.2020.401.1035
https://www.ncbi.nlm.nih.gov/pubmed/32369471
https://doi.org/10.3748/wjg.v21.i2.502
https://www.ncbi.nlm.nih.gov/pubmed/25593465
https://doi.org/10.3390/cancers14071709
https://www.ncbi.nlm.nih.gov/pubmed/35406481
https://doi.org/10.1097/MEG.0000000000000754
https://doi.org/10.1002/hep.20647
https://doi.org/10.1111/j.1365-2893.2007.00845.x
https://doi.org/10.1111/j.1365-2893.2009.01141.x
https://doi.org/10.1159/000444252
https://www.ncbi.nlm.nih.gov/pubmed/27093174
https://doi.org/10.1111/jebm.12277
https://doi.org/10.1038/s41598-018-22896-4
https://www.ncbi.nlm.nih.gov/pubmed/29545607
https://doi.org/10.1080/00365521.2019.1666163
https://www.ncbi.nlm.nih.gov/pubmed/31553628
https://doi.org/10.1002/ijc.22375
https://www.ncbi.nlm.nih.gov/pubmed/1882796
https://doi.org/10.1016/j.jceh.2021.09.011
https://doi.org/10.1016/S0016-5107(06)80114-8
https://doi.org/10.4253/wjge.v10.i11.354
https://doi.org/10.1046/j.1365-2893.2000.00244.x
https://www.ncbi.nlm.nih.gov/pubmed/10971826
https://doi.org/10.1016/j.jhep.2023.02.041
https://www.ncbi.nlm.nih.gov/pubmed/37030400
https://doi.org/10.1111/hepr.13936


Reports 2023, 6, 55 11 of 11

95. Coppola, N.; Alessio, L.; Onorato, L.; Sagnelli, C.; Sagnelli, E.; Pisaturo, M. HDV infection in immigrant populations. J. Med. Virol.
2019, 91, 2049–2058. [CrossRef]

96. Tseligka, E.D.; Clément, S.; Negro, F. HDV Pathogenesis: Unravelling Ariadne’s Thread. Viruses 2021, 13, 778. [CrossRef]
[PubMed]

97. Zhang, Z.; Urban, S. New insights into HDV persistence: The role of interferon response and implications for upcoming novel
therapies. J. Hepatol. 2021, 74, 686–699. [CrossRef]

98. Elazar, M.; Glenn, J.S. Combination of Novel Therapies for HDV. Viruses 2022, 14, 268. [CrossRef] [PubMed]
99. Mateo, R.; Xu, S.; Shornikov, A.; Yazdi, T.; Liu, Y.; May, L.; Han, B.; Han, D.; Martin, R.; Manhas, S.; et al. Broad-spectrum activity

of bulevirtide against clinical isolates of HDV and recombinant pan-genotypic combinations of HBV/HDV. JHEP Rep. 2023,
5, 100893. [CrossRef]

100. Negro, F.; Lok, A.S. Hepatitis D: A Review. JAMA 2023. online ahead of print. [CrossRef]
101. Heuschkel, M.J.; Bach, C.; Meiss-Heydmann, L.; Gerges, E.; Felli, E.; Giannone, F.; Pessaux, P.; Schuster, C.; Lucifora, J.; Baumert,

T.F.; et al. JAK1 promotes HDV replication and is a potential target for antiviral therapy. J. Hepatol. 2023, in press. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1002/jmv.25570
https://doi.org/10.3390/v13050778
https://www.ncbi.nlm.nih.gov/pubmed/33924806
https://doi.org/10.1016/j.jhep.2020.11.032
https://doi.org/10.3390/v14020268
https://www.ncbi.nlm.nih.gov/pubmed/35215860
https://doi.org/10.1016/j.jhepr.2023.100893
https://doi.org/10.1001/jama.2023.23242
https://doi.org/10.1016/j.jhep.2023.10.030
https://www.ncbi.nlm.nih.gov/pubmed/37925078

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

