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Abstract:
A 53-year-old man presented with fulminant hepatitis due to de novo hepatitis B. He had been diagnosed

previously with adult T-cell leukemia (ATL) and previously resolved hepatitis B virus infection. The ATL had

been treated with cord blood transplantation (CBT). He developed fulminant hepatitis 18 months after CBT,

15 months after the withdrawal of immunosuppressants, and 10 months after vitreous injections of

methotrexate for ATL-related retinal infiltration. The aggressive medical protocol included entecavir, predni-

solone, plasma exchange, hemodialysis, and bilirubin adsorption. We herein report successful medical treat-

ment for fulminant de novo hepatitis B in a patient considered unsuitable for liver transplantation.
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Introduction

Hepatitis B virus (HBV) infection is an important clinical

condition in Japan; the number of Japanese HBV carriers is

estimated to exceed 1 million (1), and more than 20% of

Japanese people >50 years old has a history of transient

HBV infection (2), defined as serum anti-HBs and/or anti-

HBc positivity despite a negative serum HBs-antigen (Ag)

status. These data suggest that more than 10 million Japa-

nese people have either persistent or previously resolved

HBV (prHBV) infection. Such individuals are at a high risk

of developing liver injury after HBV reactivation during and

after immunosuppressive therapies and antineoplastic che-

motherapies.

HBV reactivation in patients with prHBV infection was

originally documented in 1975 by Wands et al. (3). The de-

velopment of liver injury after HBV reactivation in patients

with prHBV infection, so-called ‘‘de novo hepatitis B,’’ is a

serious clinical problem, especially in those receiving che-

motherapy for hematological malignancies (3, 4). With re-

gard to the incidence of fulminant hepatitis in Japan, de
novo cases are more common than acute hepatitis B. Fur-

thermore, fulminant de novo hepatitis B is associated with a

grim prognosis, and the survival is difficult to achieve with

medications alone (5). The prognosis is also poor in patients

with HBV reactivation associated with chemotherapy and/or

immunosuppressive therapy, as confirmed in the nationwide

surveys of acute liver failure (ALF) and late-onset hepatic

failure (LOHF) conducted in Japan from 2010 to 2015 (6).

To our knowledge, there are no reports of rescue follow-

ing medical treatment of fulminant de novo hepatitis B. We

herein report a case of fulminant hepatitis due to de novo
hepatitis B after cord blood transplantation (CBT, represent-

ing stem cell therapy) and treatment with immunosuppres-

sants for adult T-cell leukemia (ATL). This patient is a rare

case rescued by medical therapy, which was the only avail-

able option due to the inappropriateness of liver transplanta-
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tion (LT) for this patient.

Case Report

A 53-year-old Japanese man had a history that included

the diagnosis of ATL and prHBV infection (positive for anti-

HBc, anti-HBs, negative for HBs Ag, HBV-DNA). He re-

ceived CBT in November, 2017, as part of the therapeutic

management of ATL. The mother of the donor via the cord

blood bank was confirmed to be HBV negative (negative for

anti-HBc, HBs Ag and HBV-DNA). Subsequently, the pa-

tient received immunosuppressants [oral tacrolimus (TAC)

daily at 1.1 mg/day, plus intravenous methotrexate (MTX) at

6.2 mg] at 1, 3, and 6 days after CBT to protect against

possible graft-versus-host disease. TAC was withdrawn in

February, 2018. Afterwards, the patient developed loss of vi-

sion in the right eye. This was suspected to be ATL retinal

infiltration and treated with a total of five vitreous injections

of MTX between May to July, 2018. Subsequently, ATL

was considered to be in remission, and no treatment with

immunosuppressants was provided during the monthly fol-

low up. He was also not given HBV vaccine after transplan-

tation. The last evaluation for HBV markers conducted in

August 2018 showed negativity for HBs Ag and HBV-DNA.

In addition, the liver function tests were within the normal

ranges in April 2019.

In middle of May, 2019, the patient complained of gen-

eral fatigue and poor appetite (this was subsequently consid-

ered the date of the onset of hepatitis). He visited our hospi-

tal 10 days later and was found to have severe liver injury

upon admission. Based on the results of the laboratory tests

at admission (Table 1), he was diagnosed with ALF associ-

ated with HBV reactivation (both HBs Ag and HBV-DNA

were positive) after exclusion of other causes of hepatic in-

jury, including hepatitis A, hepatitis C, autoimmune hepati-

tis, cytomegalovirus, and Epstein-Barr virus infections. He

was also not taking any drugs that affect the prothrombin

time-international normalized ratio (PT-INR) (anticoagulants

or antibacterial agents).

A physical examination on admission showed neither as-

cites nor signs of hepatic coma (as proposed by the Inuyama

Symposium) (7). The clinical course is summarized in

Fig. 1 (date of hospitalization labeled as day 1). Table 2

shows the serial changes in the viral markers, α-fetoprotein

(AFP), and hepatocyte growth factor (HGF), which were

measured as prognostic factors, throughout the clinical

course. HGF was �1 ng/mL from the day of admission,

which was considered to reflect a poor prognosis. The initial

treatment included oral prednisolone (30 mg/day), entecavir

(ETV) (0.5 mg/day), lactulose, and rifaximin along with

plasma exchange (PE). Each PE session included the ad-

ministration of 30 units of fresh-frozen plasma (FFP). On

the PE-free days, 4 units of FFP were transfused. However,

the patient developed grade II hepatic coma on day 6 (15

days after onset), consistent with the diagnosis of fulminant

hepatitis (subacute type) (8). Computed tomography (CT)

showed mild liver atrophy, ascites on the liver surface, and

mild brain edema (Fig. 2). At this stage, LT was considered

inappropriate because he had been treated with ATL for 18

months. From day 8, we started combined hemodialysis

(HD) as treatment enhancement. This was followed by the

resolution of his hepatic coma on day 10. By day 17, the

patient was able to remain alert, and the PT increased to

50% (PT-INR 1.35). The blood purification treatment was

withdrawn, as was prednisolone, but the bilirubin level con-

tinued to rise. In addition to the oral administration of ur-

sodeoxycholic acid, bilirubin adsorption therapy was started

from day 29. After 4 courses of bilirubin adsorption therapy

(until day 37), the serum bilirubin level decreased gradually,

allowing the patient to be discharged on day 63. CT before

discharge confirmed improvements in his liver atrophy, as-

cites, and brain edema (Fig. 2). The total number of PE ses-

sions was 11, HD 4, and bilirubin adsorption therapy 4.

Discussion

We reported a case of fulminant de novo hepatitis B suc-

cessfully managed with aggressive treatment without the

need for LT.

We considered the HBV pre-core (PC) mutation important

as a viral factor that made this case fulminant. The PC and

core-promoter (CP) mutations are very frequent in patients

with fulminant hepatitis from Japan (9). The HBV subgeno-

type and PC and CP mutations have been linked to high

replication rates in acute HBV infection and in turn to a ful-

minant outcome (10). The evaluation of the presence of a

PC mutation is thus considered an important factor in the

course of hepatitis B, including the prediction of the likeli-

hood of a fulminant outcome.

Thus far, the only successful treatment for ALF has been

urgent LT. Artificial liver support (ALS) systems maintain

stable condition until recovery of the liver function or per-

formance of LT and are beneficial in improving the progno-

sis of ALF. However, ALS do not promote liver regeneration

and are not known to improve the survival without

LT (6, 8, 11-13). Clinically speaking, however, treatment of

hematological malignancies, as in this case, cannot be fol-

lowed by LT in all cases, so ALS should be used in such

patients. The purpose of ALS is to support the minimal liver

function required to sustain the life of ALF patients through

(i) removal of toxic compounds causing hepatic coma; (ii)

supply of useful substances, such as clotting factors, which

are often deficient due to an impaired liver production; (iii)

correction of water, electrolyte, and acid-base balance; and

(iv) removal of various pro-inflammatory cytokines believed

to be associated with the progression of ALF. In this regard,

PE is the first-line ALS. It removes several compounds of

various molecular weights from the blood stream non-

selectively and replenishes plasma components, including

coagulation factors and opsonins. The substances involved in

the induction and maintenance of hepatic coma with known

central nervous system toxicity are considered to have a
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Figure　1.　Clinical course. Days indicates days from admission. FFP: fresh-frozen plasma, HD: he-
modialysis, PE: plasma exchange therapy, PSL: prednisolone

Table　1.　Laboratory Data on Admission.

Peripheral blood Biochemistry Viral markers

Leukocyte count 12,200 /μL TP 7.2 g/dL HBsAg 120,000 IU/mL, (+)

Neutrophil 73.5 % Albumin 4.1 g/dL Anti-HBs <2.5 mIU/mL, (-)

Lymphocyte 18 % T-Bil 8.9 mg/dL HBeAg 687.5 S/CO, (+)

Monocyte 6.5 % D-Bil 6.6 mg/dL Anti-HBe 0.1 %, (-)

Eosinophil 2 % AST 4,886 U/L Anti-HBc 4.34 S/CO, (+)

Basophil 0 % ALT 6,839 U/L HBV-DNA 7.5 LogIU/mL

Atypical lymphocyte 0 % LDH 1,960 U/L HBV genotype C

Erythrocyte count 4.52×106 /μL ALP 541 U/L HBV pre-core Wild 0%, Mutant 100%

Hemoglobin 14.0 g/dL γ-GTP 202 U/L HBV core-promoter Wild

Hematocrit 41.4 % BUN 32 mg/dL IgM anti-HAV (-)

Platelet count 16.0×104 /μL CRE 1.17 mg/dL Anti-HCV (-)

Coagulation Na 136 mEq/L IgA anti-HEV (-)

PT% 24.2 % K 4.6 mEq/L IgM/IgG anti-CMV (-)/(+)

PT-INR 2.22 Cl 101 mEq/L IgM/IgG anti-EB-VCA (-)/(+)

APTT 51.9 s NH3 55 μg/dL IgG Anti EBNA (+)

Serology CRP 2.18 mg/dL

ANA (-)

AMA (-)

PT: prothrombin time, INR: international normalized ratio, ANA: antinuclear antibody, AMA: anti-mitochondria antibody, TP: total protein, T-

Bil: total bilirubin, D-Bil: direct bilirubin, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, ALP: al-

kaline phosphatase, γ-GTP: γ-glutamyl transpeptidase, BUN: blood urea nitrogen, CRE: creatinine, Ag: antigen, HAV: hepatitis A virus, HBV: 

hepatitis B virus, HCV: hepatitis C virus, HEV: hepatitis E virus, CMV: cytomegalovirus, EB: Epstein-Barr, VCA: viral capsid antigen, EBNA: 

Epstein-Barr nuclear antigen, S/CO: signal/cut-off

low-to-medium molecular weight. However, the efficacy of

PE is limited to the removal of low- to medium-molecular-

weight substances. Furthermore, PE consumes large amounts

of FFP, and the number of PE sessions per patient is strictly

limited by Japanese National Health Insurance. It has also

possible side effects, such as hypernatremia, metabolic alka-

losis, and rapid change in colloid osmotic pressure. In con-

trast, HD efficiently removes low-molecular-weight sub-

stances, such as ammonia, while hemofiltration removes

medium-molecular-weight substances, such as pro-

inflammatory cytokines. Accordingly, it is desirable to apply

hemodiafiltration (HDF) for the treatment of patients with

ALF. Thus, HDF is typically administered in conjunction

with PE to remove low- to medium-weight molecules and

reduce the potential side effects of PE (14). In our case, the

resolution of hepatic coma occurred relatively rapidly after
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Figure　2.　CT scans for the abdomen (a, b) and brain (c, d) obtained on Days 6 and 62 from the on-
set, respectively. Note the liver atrophy, ascites, and mild brain edema on day 6 and the improvement 
in these parameters on day 62.

the combined use of HD and PE.

In addition to the above ALS endeavors, bilirubin adsorp-

tion therapy was also used. To our knowledge, there is little

or no information on the benefits of such therapy and

whether or not it leads to an improvement in the prognosis

of ALF. Since LT was considered inappropriate, and the

overall condition was considered to be severe de novo hepa-

titis B with a poor prognosis, it was necessary to administer

multidisciplinary treatment centering on the frequent appli-

cation of ALS. Although various factors may have played a

role in the positive outcome seen in our patient, ALS was

one of the main factors and was considered effective.

Other factors that contributed to the good outcome of this

case were the lack of any complications, such as infections

and DIC. In addition, the scoring criteria for the LT indica-

tions for fulminant hepatitis in Japan (15) was 4 points (the

interval between hepatitis onset and the development of he-

patic coma was 15 days, which was 2 points; the ratio of di-

rect to total bilirubin concentrations was 0.52, which was 1

point; liver atrophy present, which was 1 point) at the devel-

opment of hepatic coma, and this corresponded to a mortal-

ity of 50%. This scoring system predicts death if a total of �
5 points is noted at the onset of a grade II coma. Although

the use of FFP had an effect on PT in this case, this system

may be useful for predicting the prognosis of cases of ful-

minant de novo hepatitis B.

In Japan, severe hepatitis due to viral reactivation is a se-

rious health problem. In our case, 18 months had passed

since the CBT, 15 months since the withdrawal of oral im-

munosuppressants, and 10 months since the end of intraocu-

lar MTX injection. The Guidelines of the Japan Society of

Hepatology (JSH Guideline) advise monthly HBV-DNA

monitoring in patients undergoing hematopoietic stem cell

transplantation (HSCT) or chemotherapy including rituxi-

mab, corticosteroids, or fludarabine during the treatment and

for at least 12 months after its completion (16). In addition,

the Guidelines of the Japan Society of Hematopoietic Cell

Transplantation indicate that HBV-DNA monitoring post-

HSCT should be continued during immunosuppressant ad-

ministration and for at least 12 months after termination.

The results of the present case indicate that prHBV patients

who undergo HSCT require monthly monitoring, including

for HBV-DNA, for as long as possible, even beyond 12

months later.

The effect of antiviral treatment was shown to be attenu-

ated in patients with HBV reactivation who received HSCT,

which appears to be involved in the reduction of the im-

mune response associated with the decrease in CD8+ T cells

against HBV (17). The administration of ETV in this case

was thought to have been useful for suppressing the progres-

sion of liver failure, but caution must be exercised to avoid

reducing the effectiveness of antiviral treatment after reacti-

vation.

One strategy for preventing reactivation is to administer

HBV vaccines. For prHBV recipients after HSCT, HBV vac-

cination is expected to prevent HBV reactivation by immu-

nizing engrafted donor cells and maintaining the anti-HBs

titer (18). Indeed, the anti-HBs titer in this case decreased

and disappeared. Since anti-HBs disappears before HBV re-

activation (19), monitoring the anti-HBs titer after transplan-
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tation may lead to early vaccine administration and predic-

tion of reactivation risk. Clinical research (UMIN

000034113) is currently being carried out, which we hope

will supply meaningful results. In addition, when HSCT do-

nors are vaccinated or prHBV, the hazard ratio is 0.12,

which reduces the risk of reactivation. Therefore, donor-

derived anti-HBs may act to suppress reactivation (20).

The risk of HBV reactivation must be explained to pa-

tients, and advice should be given regarding the benefits of

prompt medical therapy on noting the appearance of new

clinical symptoms, such as general fatigue, jaundice, and

poor eating habits. To prevent ALF in the future, new alter-

native treatment modalities and lateral thinking continue to

be important for both healthcare professionals and patients.
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