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Background: There are numerous causes of liver function disorder in patients undergoing peritoneal dialysis (PD). Infection with the
Hepeatitis E virus (HEV) is a rare cause of liver injury, and the behavior of HEV in patients with PD is unclear. Since patients undergoing
dialysis are frequently polypharmatic, liver injury caused by HEV infection may be misdiagnosed as drug-induced liver injury.

Case Presentation: A 61-year-old woman with PD developed abrupt elevation of blood transaminase levels on a routine outpatient
session. Since the patient has been receiving tolvaptan as the only new medication, we suspected tolvaptan induced liver injury. In
further investigating the cause of liver injury, the blood screening test was found to be positive for HEV-IgA. The patient was
diagnosed with HEV infection, and had a self-limited course.

Conclusion: When encountered with patients developing liver injury during PD, HEV infection should be included in the differential
diagnosis.
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Introduction

There are numerous causes of liver function disorder in patients undergoing peritoneal dialysis (PD). Although it has
been reported that PD results in a lower prevalence of hepatitis B and hepatitis C than hemodialysis (HD), viral hepatitis
remains one of the major complications. Since patients undergoing dialysis are frequently polypharmatic due to multiple
comorbidities, drug-induced liver injury should always be considered. When dealing with a liver function disorder, it is
critical to determine the cause and choose the best course of treatment.

Infection with the Hepatic E virus (HEV) is a rare cause of liver injury. HEV is not a major disease in Japan, but HEV
reports have increased since HEV-IgA was added to the National Health Insurance Program in 2011." It has been shown in
a previous report that the prevalence of HEV is higher in patients with PD than in a healthy population.> However, the
behavior of HEV in patients with PD is still unclear because the number of reports conducted is very limited.

Heart failure is one of the comorbidities in patients with PD, and volume control to manage heart failure in patients
with PD is critical because heart failure is associated with prognosis in patients with PD.*® We frequently use tolvaptan
to treat heart failure because it is effective for volume control in patients with PD.” " Because hepatic failure is one of the
most severe side effects of tolvaptan,'® when patients on tolvaptan develop liver injury, drug-induced liver injury is
a crucial differential diagnosis to consider. In those cases, however, a thorough examination is required to rule out other
possible causes. We present a case of a patient with PD who developed liver injury, the cause of which was initially
thought to be tolvaptan but was later identified as an HEV infection.
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Case Presentation

A 61-year-old woman with PD for 17 months because of end-stage kidney disease caused by immunoglobin A nephropathy
visited our hospital regularly with no major issues. The abrupt elevation of transaminase levels in blood test results was
observed during a routine outpatient session. That day was designated as day 0. The patient was awake, with a blood pressure
of 158/88 mmHg and a body temperature of 36.8 degrees Celsius. She showed no signs of fatigue, nausea, abdominal pain,
diarrhea, or jaundice. The effluent of PD was not cloudy and ultrafiltration was not impaired. Blood test results revealed
elevations of liver enzymes such as aspartate aminotransferase and alanine aminotransferase. On a computer tomography
examination, we found a slightly enlarged liver suspected of liver injury. We did not perform a liver biopsy or ultrasound
imaging. Since day —49, the patient has been receiving tolvaptan 7.5 mg/day for volume control as the only new medication.
Although her liver function was normal as of day —49 and the next session on day —28, we suspected tolvaptan-induced liver
injury. We immediately discontinued tolvaptan administration and consulted the Gastroenterology Department of our hospital.
To further investigate the cause of liver injury, the blood screening test was positive for HEV-IgA, and the patient was
diagnosed with HEV infection; other blood test results suggesting hepatic failure caused by viral and autoimmune hepatitis
were negative. Table 1 displays the results from day 0.

Patient comorbidities included hypertension, renal and iron deficiency anemia, insomnia, and restless legs syndrome. The
patient had no experience with blood transfusion, and the patient’s family did not have any history of liver injury. She did not
consume any apparent contaminated water or raw meat such as swine, deer, and wild boar. The patient had not visited any
countries with a known risk of developing HEV infection. In terms of medications, the patient was taking tolvaptan 7.5 mg/
day, furosemide 160 mg/day, trichlormethiazide 4 mg/day, pramipexole 0.25 mg/day, amlodipine 7.5 mg/day, telmisartan
80 mg/day, zolpidem 5 mg/day, lansoprazole 15 mg/day, epinastine 20 mg/day, lanthanum carbonate hydrate 1500 mg/day,
evocalcet 2 mg/day, sodium ferrous citrate 50 mg/day, and Clostridium butyricum MIYAIRI. We did not treat her HEV
infection because lowering transaminase levels were already observed when we diagnosed the HEV infection with positive
HEV-IgA on day 14, with no new symptoms. Additionally, we did not resume the usage of tolvaptan after the development of
HEYV infection as tolvaptan did not increase the urinary volume. The patient’s hepatic failure has not relapsed as of day 91.
Figure 1 shows the course of HEV infection of the patient.

Table | Laboratory Findings on Day 0

Laboratory Findings on Day 0

Urinalysis Biochemical LDL-Cho 96 mg/dL

Protein (3+) AST 542 IU/L TG 117 mg/dL

Occult blood (%) ALT 651 IU/L Na 137 mEq/L

WBC ) T-Bil 0.31 mg/dL K 3.7 mEq/L

Bacteria (1+) yGTP 94 IU/L Cl 95 mEq/L

CBC LDH 1135 IU/L Glucose 120 mg/dL

WBC 4500 /uL ALP 566 U/L Serology

RBC 394x1074 /uL TP 6.6 g/dL CRP 0.63 mg/dL

Hb 11.8 g/dL Alb 3.2 g/dL Coagulation

Hct 34.70% BUN 52.2 mg/dL PT 128.40%

Plt 18%1074 /uL Cre 11.0 mg/dL D-dimer 3.0 pg/mL
T-Cho 206 mg/dL

Abbreviations: WBC, White blood cell; CBC, Complete blood count; RBC, Red blood cell; Hb, Hemoglobin; Hct, Hematocrit; Plt,
Platelet; AST, Aspartate aminotransferase; ALT, Alanine aminotransferase; T-bil, Total bilirubin; YGTP, y-Glutamyl transpeptidase; LDH,
Lactate dehydrogenase; ALP, alkaline phosphatase; TP, Total protein; Alb, Albumin; BUN, Blood urea nitrogen; Cre, Creatinine; T-Cho,
Total cholesterol; LDL-Cho, Low density lipoprotein cholesterol; TG, Triglyceride; Na, Sodium; K, Potassium; Cl, Chloride; CRP,
C-reactive protein; PT, Prothrombin time.
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Figure | The patient’s clinical course.
Abbreviations: HEV, Hepatitis E virus; WBC, White blood cell; AST, Aspartate aminotransferase; ALT, Alanine aminotransferase; T-bil, Total bilirubin; YGTP, y-Glutamyl
transpeptidase; CRP, C-reactive protein.

Patient Approval

Institutional Review Board (IRB) approval was not required for this case study. The patient has approved the use of her
medical information in this case report and has approved the final text of this manuscript. She has signed a consent form
indicating her approval.

Discussion
HEV Infection

HEV is a small non-enveloped virus belonging to the genus Hepacivirus in the Hepeviridae family. HEV has a positive-sense,
single-stranded, RNA genome.'"'? Around 20 million HEV infections occur every year in the world, and HEV is one of the most
common causes of acute viral hepatitis in most regions.'* HEV has four genotypes, which are HEV1 to HEV4.'""'> HEV1 and
HEV2 are only found in humans and spread through contaminated water in many developing countries; HEV1 infections are
prevalent in Asia, whereas HEV?2 infections are in Africa and Mexico.'"'? HEV3 and HEV4 are found in many mammals,
including humans, including pigs, wild boars, and deer, and infections in humans occur in both developed and developing
countries.'""'> HEV3 and HEV4 infections are linked to the consumption of raw or undercooked pork, which infect people
sporadically through food in industrialized countries.'""'* Human-to-human transmission of HEV3 and HEV4 occurs only via
bloodborne transmission in industrialized countries, and there have been reports of transfusion-related HEV infections.'?
Whereas HEV-IgM and HEV-RNA are utilized in most countries to diagnose HEV infection, HEV-IgA measurement is common
in Japan since it was covered by the National Health Insurance Program in 2011." HEV-IgA is slightly more specific than HEV-
IgM and is more useful than HEV-RNA in terms of specificity and duration.®”'> In our case, the patient had not undergone
a blood transfusion before and was diagnosed with HEV-IgA alone, and therefore the genotype is unknown.

In most cases, HEV infection is asymptomatic.'>'* Acute HEV3 and HEV4 infections typically last 46 weeks and
are self-limited, with symptoms including jaundice, malaise, anorexia, nausea, abdominal pain, fever, and arthralgia.4
When treated, patients with acute HEV3 infection appear to be sensitive to ribavirin monotherapy.* HEV3 may develop
chronic HEV in solid-organ transplant recipients.*'* HEV may be misdiagnosed as drug-induced liver injury, and a UK
study found that 13% of presumed drug-induced liver injury was acute HEV3 infection.'® There is a previous report that
liver enzyme levels can predict the possibility of HEV.!” In light of the literature, our patient had AST 542 IU/L, ALT
651 IU/L, and ALP 566 U/L, with R-value of 8.26, supporting the diagnosis of HEV.
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HEV Infection and PD

Reportedly, HD patients have a high prevalence of HEV-IgG positivity rate compared to patients with PD,® and they may
be acquired by blood contamination.'® In contrast, it is said that HEV infection is more common in patients with PD than
in healthy individuals.'® The patient in our case was asymptomatic and had a self-limited course. Ultrafiltration and
solute removal by PD were not affected during the observation. On the other hand, HEV poses a risk to pregnant women
and elderly people with liver disease who may develop fulminant HEV infection.'>'* Although PD has a lower risk of
bloodborne infection than HD as a modality, HEV infection is a disease that should not be overlooked. Because patients
undergoing dialysis are often polypharmatic, HEV infection may be misdiagnosed as drug-induced liver injury. There
have been very few reports of HEV among patients with PD, and its clinical behavior is still unknown. More research,
including reports on aggravation risk factors, is required.

Limitations

The virus genotype and infection route are unknown in this case. Although serological diagnosis using HEV-IgA is
a well-established test in Japan, IgM class antibody was not identified and the effects of drug-induced liver injury,
including tolvaptan, cannot be ruled out either.

Conclusion
When encountered with patients developing liver injury during PD, HEV infection should be included in the differential
diagnosis.

IRB Approval

This study did not require IRB approval, and the final manuscript was approved by the patient.

Funding

This study was not funded.

Disclosure
The authors report no conflicts of interest in this work.
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