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Abstract A 51-year-old man who was hepatitis B surface
antigen (HBsAg)-negative and positive for anti-hepatitis
B surface antigen (anti-HBs) and anti-hepatitis B core anti-
gen (anti-HBc), during rituximab therapy for chronic Lym-
phocytic leukemia, developed reactivation of hepatitis
B virus (HBV) infection with hepatitis that proceeded
towards hepatic failure and death in spite of lamivudine
therapy. HBsAg remained persistently negative, notwith-
standing a high HBV-DNA titer. Our observation, follow-
ing other cases of fatal reactivation of HBV infection in
patients receiving rituximab, suggests that, in all patients
with previous markers of HBV infection, lamivudine pro-
phylaxis should be considered during rituximab therapy.
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Introduction

It is well known that a previous hepatitis B virus (HBV)
infection may be reactivated during chemotherapy or
immunosuppressive therapy.1–3 These reactivations have
been observed, especially in hepatitis B surface antigen
(HBsAg)-positive subjects4 and they occur in 20%–50% of
cases, with a mortality rate of 10%–40%. Consequently,
lamivudine prophylaxis is strongly recommended in
HBsAg-positive subjects receiving chemotherapy or immu-
nosuppressive therapy,5–7 although there are no clear guide-
lines for HBsAg-negative subjects.

Recently, fatal fulminating hepatitis has been observed
in patients treated with rituximab. This caused the FDA, in
October 2004, to alert physicians about the possible rela-
tionship between fulminating hepatitis and rituximab use.8

The majority of cases have been reported in HBsAg-
positive patients, but also, in few instances, in HBsAg-
negative and anti-hetpatitis B surface antigen (anti-HBs)-
positive subjects.9,10

Here, we report a fatal case of HBV fulminating hepati-
tis that occurred despite the administration of antiviral
therapy with lamivudine, in a man treated with rituximab
for B-chronic lymphocytic leukemia, who was HBsAg-
negative and positive for anti-hepatitis B core antigen (anti-
HBc) and anti-HBs, suggestive of previous exposure to
HBV, with recovery.

Case report

A 53-year-old Caucasian man with B-chronic lympho-
cytic leukemia was treated in 2002, with six courses of
fludarabine chemotherapy, with complete remission. In
June 2004, he began treatment with rituximab, because of
leukemia reactivation, given at a dosage of 300mg/monthly.
Pretreatment screening for hepatitis displayed the following
pattern: HBsAg-negative, anti-HBs- and anti-HBc-positive,
and negativity for hepatitis C virus (HCV)-antibodies
(Abs). Aminotransferases were normal. He was not treated
with steroids or other immunosuppressive drugs, nor did
he receive blood or blood product transfusions. He has
been treated with amlodipine and candesartan for blood
hypertension.

At the end of September 2004, he was admitted to hospi-
tal with jaundice and increasing serum aminotransferases
(Fig. 1).

On admission he appeared to be in good health. Bilirubin
was 17mg/dl and alanine aminotransferase (ALT), 2120U/l.
An ultrasound study and computed tomography (CT) scan
of the abdomen were negative for neoplasia or obstruction.
Serum screening for hepatitis B (Architect; Abbott, Abbott

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.3 785.2 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice



190

Park, IL, USA) revealed that he was HBsAg-negative, anti-
HBc-positive, and had a low titer of anti-HBs (8mUI/ml);
however, HBV-DNA (Amplicor Roche quantitative assay;
Hoffmann-La Roche, Basel, Switzerland) was positive,
at more than 200000cp/ml. HCV Ab and HCV-RNA
(Amplicor Roche) were negative. HDV Ag and HDV Ab
were absent, and HDV polymerase chain reaction (PCR)
was negative. Cytomegalovirus (CMV) IgG, HAV IgG, ru-
bella IgG, and Epstein Barr virus (EBV) IgG were present.

After 1 day, the patient received lamivudine; in spite of
this, his condition worsened and he developed hepatic
insufficiency. On day 20, his HBV-DNA was 3360cp/ml,
the HBsAg negativity persisted, and both anti-HBs and
anti-HBc remained positive.

On day 27, the patient died of hepatic failure with
hepatorenal syndrome.

Comment

It has been shown that HBV replication may persist after
the resolution of acute hepatitis B, and HBV-DNA has
been detected by PCR in the livers of patients with resolved
chronic HBV infection and sustained clearance of HBsAg
from serum.11

Detection of HBV-DNA despite HBsAg negativity, with
or without the presence of HBV antibodies, defines an
occult HBV infection. This pattern can derive from recov-
ered infection with persistence of HBsAb, low levels of viral
replication, or the presence of viral mutants not revealed in
biochemical tests for HBsAg.12–14

There are clearly documented cases of the reactivation
of latent viral infections following chemotherapy or immu-
nosuppressive therapy and, more recently, some cases have
been reported during rituximab therapy.

In our case, the HBV reactivation developed during
rituximab therapy for chronic lymphocytic leukemia in a
subject with post-hepatitis B status (negative for HBsAg
and positive for HBsAb and HBcAb); but, nevertheless,
it is clinically unusual to observe HBV reactivation with a
high HBV DNA concentration, with persistent HBsAg
negativity, as observed in this patient. This could be due to
HBV with an escape mutation in a determinant region of
the HBV genome that does not express HBsAg, even
though, in the absence of viral sequencing, it could not be
demonstrated. In fact, cases of active viral replication in the
presence of anti-HBs have been described, and are usually
caused by surface mutations. Indeed, Westhoff and col-
leagues10 decribed a case characterized by a mutation in the
S region of the HBsAg gene that did not allow the expres-
sion of HBsAg.

It is also clinically remarkable, in our case, that, in spite
of antiviral therapy with lamivudine that was started oppor-
tunely, with a resulting decrease in viremia within 3 weeks,
hepatic function did not recover, and the patient died of
hepatic failure.

Our observation, following other cases of fatal reac-
tivation of HBV infection in patients receiving rituximab,
in both HBsAg-negative and HBsAb-positive subjects,
suggests that, in all patients with previous markers of
HBV infection, lamivudine prophylaxis, to prevent HBV
reactivation, should be considered during rituximab
therapy.

JAUNDICE

Fig. 1. Patient’s clinical course.
Anti-HBc, anti-hepatitis B core
antigen; anti-HBs, anti-hepatitis
B surface antigen; HBsAG,
hepatitis B surface
antigen; ALT, alanine
aminotransferase
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