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CASE REPORT
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Abstract A case of de novo acute hepatitis B that
showed symptoms of general malaise and anorexia during
rituximab therapy with the CHOP regimen for diffuse large
B cell lymphoma is reported. Lamivudine was strikingly
effective, showing a rapid recovery from liver damage with
jaundice. Hepatitis B virus (HBV) DNA in serum became
and stayed undetectable even after the withdrawal of
lamivudine, although HBsAg remained positive over
42 months from the onset. Liver biopsy showed a picture
suggestive of acute viral hepatitis with multinucleated giant
hepatocytes and CD38-positive plasma cell infiltration into
liver parenchyma. Immunohistochemically, CD3-positive
T-cells were predominant cells that infiltrated in liver
parenchyma, whereas CD20-positive B cells were essen-
tially null. Hence, it is suggested from these findings that B
lymphocytes might be crucial for the continuous latency in
HBYV infection and may give rise to de novo acute hepatitis
B if totally deleted. Moreover, the CHOP regimen might
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have some additive effects with the repeated on—off use of
corticosteroids to the onset of the disease. In addition,
significance of plasma cell infiltration in this setting is
discussed.
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Introduction

Chronic hepatitis B virus (HBV) infection has become a
matter of worldwide healthcare issue, because more than
one-third of the world’s population is now infected with
HBV and there are 350 million people with chronic
infection, most of whom live in southwest Asia and the
western Pacific region [1-3]. Therefore, the reactivation of
HBYV, which is caused by anticancer chemotherapy, organ
transplantation, and/or immunosuppressive therapies for
autoimmune disorders, is more often encountered in such
regions including Japan.

Anti-CD20 chimeric monoclonal antibodies, such as
rituximab, have been developed and are widely used for the
treatment of B cell malignancies as one of the molecular-
targeted therapies. It is well known that it eventually causes
de novo acute hepatitis by HBV reactivation even in
HBsAg-negative patients, some of which are fatal [4-9].
Simultaneously, however, it may give a clue to elucidate
the essential mechanisms for the maintenance of latent
HBYV infection in such individuals [10-12].

Here we report a case of de novo acute hepatitis B that
was induced by the administration of rituximab in combi-
nation with the CHOP regimen to a patient with B cell
lymphoma who is initially negative for HBsAg. Lamivu-
dine, one of the nucleoside analogues that block RNA-
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Table 1 Laboratory data on admission

RBC 265 x 10*%mm’ ALP
Hb 8.5 g/dl LDH
Het 25.8% y-GTP
WBC 1,500/mm?® Total bilirubin
Band 17% BUN
Seg 35% Cr
Eo 0% UA
Baso 2% T.P
Mono 25% Alb
Lympho 18% oy-gl
At.lym 3% or-gl
Plt 14.8 x 10*/mm® p—gl
7-gl
CRP 2.26 mg/dl TC
TG
AST 1,491 1U/1 PT
ALT 1,113 U/ HBsAg

423 TUN Anti-HBs (—) 0.1 mlU/ml
825 1U/1

92 1UN HBeAg (—) 0.1-fold

0.5 mg/dl Anti-HBe (+) 100%

12.2 mg/dl

0.69 mg/dl

3.7 mg/dl Anti-HBc (2+) 80.8%

6.1 g/dl

63.4% Anti-HBc IgM (—) C-0.1 0.11
4.8%

10.9% HBV DNA 7.5 log copies/ml
8.5% HBYV genotype Bj

12.4% HBYV precore mutation wild:mutant = 40:60
161 mg/dl HBYV core promoter wild type
91 mg/dl

69% Anti-HCV (—-)

(+) 2,000 U/ml Anti-HAIgM (—)

RBC; red blood cell counts; Hb, hemoglobin; Hct, hematocrit; WBC, white blood cell counts; Band, Band neutrophils; Seg, segmented
neutrophils; Eo, eosinophils; Baso, basophils; Mono, monocytes; Lympho, lymphocytes; At.lym, atypical lymphocytes; PIt, platelet counts; CRP,
C-reactive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; LDH, lactate dehydrogenase;
y-GTP, gamma-glutamyl transpeptidase; BUN, blood urea nitrogen; Cr, creatinine; UA, uric acid; T.P., total protein; Alb, albumin; o;-gl,
oy-globulin; op-gl, op-globulin; f-gl, f-globulin; y-gl, y-globulin; TC, total cholesterol; TG, triglyceride; PT, prothrombin time

dependent DNA polymerase in the replication cycle of
HBV, was immediately administered and was strikingly
effective as a treatment modality, showing a rapid recovery
from acute hepatitis. The liver histology in the convales-
cent stage revealed a typical histologic picture of
suggestive acute viral hepatitis with multinucleated giant
hepatocytes. Immunohistochemically, CD20-positive cells
were null, whereas CD3-positive cells and CD38-positive
plasma cells were numerously infiltrated in the liver. The
patient no longer showed a flare-up of transaminases even
after the withdrawal of lamivudine and stayed positive for
HBsAg for more than 42 months from the onset.

Case report

A 57-year-old woman visited an otolaryngo-pharyngologist
for swelling of her right tonsil and submandibular lymph
nodes. Her history of illness was not contributory. She was
suspected to have malignant lymphoma and referred to the
Division of Oto-Laryngo-Pharyngology of our hospital in
late September 2003, where she was diagnosed with the
diffuse large B cell lymphoma on tonsil biopsy. Contrast-
enhanced abdominal computer tomography revealed mul-
tiple swelling of mesenteric lymph nodes of <1 cm in
diameter. HBsAg and anti-HCV in her serum at the time of
visit were both negative. She was admitted to our hospital
for chemotherapy in June 2004, and she was prescribed the

biweekly CHOP regimen with rituximab (R-CHOP). She
was given 488 mg of anti-CD20 monoclonal antibodies
(rituximab) 12 times every prior day of the CHOP regimen.
She complained of general malaise on early November
2004. HBsAg turned out to be positive and aspartate ami-
notransferase (AST) and alanine aminotransferase (ALT)
were elevated to 1,491 and 1,113 IU/I, respectively. She
was diagnosed with acute hepatitis B, and she was referred
to our division for the treatment of hepatitis.

Laboratory data on admission are shown in Table 1.
Bicytopenia (red blood cells and white blood cells, WBC),
which was caused by the R-CHOP, was apparent. The
transaminases were moderately elevated, but no jaundice
was obvious. HBsAg was positive, whereas anti-HBc IgM
was negative, indicating that this acute hepatitis B was
caused by the HBV reactivation. The titer of HBV DNA
was high at 7.5 log copies/ml. The HBV genotype was Bj
in Sugauchi et al.’s classification [13], which was deter-
mined by the PCR invader method [14]. The precore
mutant HBV was 60%, whereas the wild-type HBV was
40% on the basis of the PCR enzyme-linked minisequence
assay. According to DNA sequencing, the core promoter
mutation was of wild type.

The time-elapsed course in three blood cell types (WBC,
Plt, platelet count; and Ly, lymphocyte count) is shown in
Fig. 1. Note the rapidly and largely waving (shaking)
pattern of these three blood cell counts just around the
usage of granulocyte-colony-stimulating factors (G-CSF)
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Fig. 1 Serial white blood cells
(WBC), lymphocyte count (Ly),
and platelet count (Plt) counts
during the R-CHOP regimen
and after the onset of de novo
acute hepatitis B. G-CSF,
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Fig. 2 Serial serum aspartate
aminotransferase (AST), alanine
aminotransferase (ALT), and
total bilirubin levels in de novo
acute hepatitis B
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for four consecutive days and the subsequent appearance of
HBsAg.

Based on the diagnosis of de novo acute hepatitis B that
was caused by the reactivation of HBV, an oral daily dose
(100 mg) of lamivudine was immediately started on the
day when elevated transaminases were pointed out for the
first time.

The clinical course of de novo acute hepatitis B is shown
in Fig. 2. AST and ALT levels rapidly elevated above
1,200 TU/1 soon after the emergence of HBsAg. The titer of
HBV DNA reached to 7.5 log copies/ml just before the
peak of transaminases and gradually fell down to 5.5 log
copies/ml following lamivudine administration on the tenth
hospital day. The level of HBV DNA in serum finally fell
down under the lower limit of detection on the 116th day.
Jaundice appeared only temporarily and rapidly

@ Springer
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disappeared. Echo-guided liver biopsy was performed in the
convalescent phase under full informed consent of the
patient. The liver biopsy specimen revealed a typical his-
tologic picture of suggestive acute viral hepatitis (Fig. 3),
namely, the fibrous thickening of central venous wall,
edematous enlargement of portal tracts with the moderate
degree of inflammatory cell infiltration, many focal necro-
ses in liver parenchyma, the appearance of giant
multinucleated hepatocytes in the central zone of hepatic
lobule (Fig. 4), and the accumulation of diastase-resistant-
periodic acid Schiff-positive materials in the migrated
macrophages in hepatic lobules. Unlike the usual acute
hepatitis B, the marked plasma cell infiltration in focal
necroses in hepatic parenchyma was a unique finding. This
finding was immunohistochemically reconfirmed by the
CD38 staining that specifically labeled plasma cells (Fig. 5)
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Fig. 3 Histologic picture of the
liver biopsy specimen in

de novo acute hepatitis B. (a)
Hepatic lobular architecture is
preserved and fibrous
thickening of the walls of
terminal hepatic venules (C) is
seen. Portal triads (P) are not
fibrously enlarged. The regular
trabecular pattern of
hepatocytes is slightly
disrupted. Silver impregnation,
10x. (b) In hepatic lobules,
anisocytosis of hepatocytes is
conspicuous and many areas of
focal necroses are seen.
Inflammatory mononuclear cells
are markedly infiltrated into
hepatic sinusoids. Hematoxylin-
eosin stain, 25x. (c). Portal
triads are not fibrously enlarged,
indicating an acute nature of this
disease condition. Focal
necroses are also conspicuous
around portal triads.
Hematoxylin-eosin stain, 25 x

Fig. 4 Multinucleated giant hepatocytes (asterisk) is found in hepatic Fig. 5 Immunohistochemistry of CD38 antigen. Avidin-biotin—per-
lobules. Plasma cells (arrows) are infiltrated in hepatic lobules and oxidase complex stain, 25x. CD38-positive cells (plasma cells) are
gathered into the area of focal necroses. Hematoxylin-eosin stain, 100 x abundant in periportal (P) and in focal necroses
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Fig. 6 Immunohistochemistry
of CD3 (a), CD20 (b), HBc (¢), > >
and HBs antigen (d). Avidin— TS
biotin—peroxidase complex L
stain, 25x. (a) CD3-positive T ren a»
lymphocytes are scattered %"
throughout hepatic lobules and ol 17 _'
preferentially aggregated in Ei¥y . o APAR T - o
focal necroses. (b) CD20- W ; i
positive B lymphocytes are null. !

Only diastase-resistant PAS ;
positive, ceroid materials show “ - o0
false-positive reactions. (¢) HB A ; w s 5%
core antigen (HBc) is negative AtEe y a
throughout hepatic lobules. (d) (o
HB surface antigen (HBs) is

positive in the cytoplasm of

hepatocytes. These HBsAg-

positive hepatocytes are

gathered in a form of a nodular

mass

by using avidin—biotin—peroxidase complex method. CD3-
positive T lymphocytes infiltrated in the liver parenchyma
(Fig. 6a), whereas CD20-positive B lymphocytes were
essentially null throughout the whole liver tissue (Fig. 6b),
indicating that the total depletion of B cells was accom-
plished by rituximab. Among CD3-positive T lymphocytes,
CDS8-positive cytotoxic/suppressor T lymphocytes were the
main effecter cells that infiltrated in liver parenchyma (data
not shown). As to the HBV-related antigens, HBcAg was
not detected throughout liver parenchyma (Fig. 6¢),
whereas HBsAg was positive in liver cell cytoplasm
forming positive cell clusters (Fig. 6d).

After the lamivudine administration, the serum HBV
DNA level gradually fell down and became undetectable at
4 months from the onset. The HBV DNA stayed unde-
tectable until now (42 months). Lamivudine was finally
withdrawn at 16 months after the disappearance of HBV
DNA. Any serious biochemical or virological reactivation
has not occurred following the lamivudine withdrawal.
However, HBsAg continuously remained positive even
after 42 months from the onset of the disease.

Discussion

The reactivation of HBV eventually occurs in antitumor
chemotherapy for hematologic malignancies not only in
HBYV carriers, but also in individuals negative for serum
HBsAg irrespective of the presence of anti-HBs [4-9, 15—
19]. The previous episode of HBV infection or occult HBV
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infection [12] is thought to underlie the latter situation.
This HBV reactivation often results in fulminant hepatitis
that is apt to be fatal. Until the mid-1990s, the immuno-
suppressive effect of antitumor agents and/or repeated on—
off use of corticosteroids in fixed chemotherapeutic regi-
mens have been discriminated as a main cause of this
reactivation [15]. Subsequently, the development and
worldwide clinical use of rituximab for the treatment of B
cell malignancies have made this HBV reactivation more
common [4-9].

Occult HBV infection is defined as the detection of
HBV DNA without HBsAg with or without the presence of
HBYV antibodies outside the acute-phase window period
[12]. The molecular mechanism of occult HBV infection is
closely related to the presence of covalently closed circular
or supercoiled DNA that corresponds to a replicative
intermediate of HBV DNA in the liver [11].

The exact mechanism by which the immunosuppressive
condition can induce HBV reactivation is not fully under-
stood as yet, although only some speculations exist. In
addition to various conditions that may evoke HBV reac-
tivation, the total depletion of CD20-positive lymphocytes
by rituximab can offer a detailed model of HBV reactiva-
tion as it would be done in experimental animal models.

Wands et al. [15] observed that the titer of anti-HBs
gradually decreased and finally disappeared in serum as
WBC counts fell by the administration of anticancer
agents. HBsAg then became positive in serum followed by
the HBV reactivation in such patients. Recently, Hui et al.
[19] revealed that HBV DNA appears in patients’ sera
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about 18.5 weeks prior to the onset of the disease. They
also revealed that HBV DNA appears in serum at 10 weeks
in average prior to HBsAg. Thus, the most efficient way to
predict HBV reactivation earlier is to periodically monitor
(e.g., once in a month) this abrupt emergence of HBV DNA
in serum during chemotherapy in high-risk patients for
de novo acute hepatitis B.

In our case, changes in WBC counts during R-CHOP
were extremely wavy, because a short-term administration
of G-CSF caused this wavy pattern in neutrophil counts
within WBC counts in addition to the total depletion of B
lymphocytes by rituximab. A possibility exists that this
extreme up and down in WBC counts may provoke the
HBYV reactivation by shaking the immunologic status that
is responsible for the suppression of HBV reactivation [20].

The reason why plasma cells infiltrate in liver paren-
chyma as shown in our case is unclear other than some
speculations. It is well known that B lymphocytes lose
CD20 antigens from their cell surface at the final differ-
entiation stage of antibody-producing cells (plasma cells).
Thus, one explanation is that mature plasma cells survive
even under the presence of rituximab and those that pro-
duce anti-HBs are recruited to liver parenchyma putatively
as one of the protective mechanisms that is activated by the
increased HBsAg production in the liver during the HBV
reactivation. Another possibility is that some autoimmune
process may develop in coordination with the HBV reac-
tivation, although any clinical manifestation of
autoimmunity is not found in the laboratory data on
admission as shown in Table 1. Anyway, our report is the
first that demonstrated the abundance of plasma cells in
liver parenchyma of de novo acute hepatitis B.

Male gender, younger age, a higher ALT level before
chemotherapy, and the use of steroids are reported [18] to
be significant risk factors for HBV reactivation, although
omitting steroids in fixed regimens to reduce the risk of
HBYV reactivation also reduced the effect of chemotherapy
for hematologic malignancies [21]. Since the HBV genome
possesses glucocorticoid-responsive elements in its own
DNA sequence [22], there is an opinion that nucleoside
analogues should always be administered preemptively
whenever steroids are used in such patients.

Lamivudine has been used in the treatment of de novo
acute hepatitis B, and it has resulted in the favorable out-
come in many reports [23-25] only if it is used very early.
However, it is still controversial whether lamivudine
should be used for all patients who are scheduled to have
the rituximab therapy for the prophylaxis of de novo acute
hepatitis B since the incidence of HBV reactivation in this
setting is estimated to be as little as 3.3% even in endemic
areas [19]. Moreover, it is well known that 38% of treated
patients show lamivudine-resistant viruses within 2 years
[26] and these mutant viruses may cause the breakthrough

hepatitis that can be once again fatal. Therefore, the first
thing to do is to screen the serum markers, including
HBsAg, anti-HBs, and anti-HBc, and HBV DNA, for HBV
infection in some instances prior to the rituximab therapy.
Lamivudine should be used only in those patients in whom
the persistent and previous HBV infection is demonstrated.
However, there is still a problem of occult HBV infection
where any screening serum marker of HBV other than
HBV DNA is undetectable by routine detection methods.
Thus, more convenient and reliable guideline is necessary
to prevent the HBV reactivation.

Lamivudine was strikingly effective in our case, provid-
ing the rapid normalization of transaminases. However, it is
still controversial as to when lamivudine should be with-
drawn [27]. In our case, lamivudine was withdrawn at the
time when HBV DNA stayed negative for 16 months. After
the withdrawal of lamivudine, liver function remained under
upper limit of normal for 22 months, although HBsAg
remained positive in serum. Thus, our recommendation that
is deduced from our experience is that it should be withdrawn
at least 12 months after the disappearance of HBV DNA and
the normalization of transaminases.

Entecavir, a new nucleoside analogue, is reported to
induce few drug-resistant mutant viruses unlike lamivu-
dine, and therefore may replace it in the near future [28],
although evidences are still few that entecavir is more
favorable than lamivudine in the treatment of de novo
acute hepatitis B.

Interferon may be another choice [29] or additively used
since it effects more rapidly than nucleoside analogues,
although there is always a risk that interferon may aggra-
vate or accelerate the recurrence of lymphoma.

A consensus seems to be already reached as to the
preemptive use of nucleoside analogues in the rituximab
treatment of B-cell malignancies in HBV carriers. It is
recommended that it should be used 2 weeks prior to the
start of the chemotherapies including rituximab (e.g., R-
CHOP), and that it should be continued until at least
6 months from the last use of rituximab. However, as we
have mentioned, there are a lot of controversies concerning
the necessity of preemptive use of nucleoside analogues in
patients with previous episodes of HBV infection.

In addition, more efficient method to prevent the
de novo acute hepatitis B is necessary to improve the
mortality as a result of this disease and of B-cell malig-
nancies that need rituximab.
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