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Fig. 2 Risk classification for HBV reactivation. The vertical axis
shows the HBV infection status according to serum markers before
systemic chemotherapy, and the horizontal axis shows the strength of
immunosuppression caused by treatment. The risk of HBV reactiva-
tion in HBsAg-positive patients receiving systemic chemotherapy or
hematopoietic stem cell transplantation is 24-53%, and >50%,

smalil case series, the first of which was by Dervite et al.
in- 2001 [2].'In 2006, Hui et al. :[4] reported that 8 of
244 HBsAg-negative “lymphoma 'patients: receiving ' sys-
temic chemotherapy developed new-onset hepatitis: B
(3.3%). These 8 patients  were seropositive: for either
HBc or HBs antibody. However, the incidence of HBV
reactivation in - this cohort in " the rituximab-plus-steroid
combination - group - was - higher -at -12.2% (6. of *49)
compared: to other  combination therapy groups in which
it~was only 1.0% (2 of 195). Multivariable -analysis
demonstrated for the first time that rituximab-plus-steroid
combination chemotherapy is a risk factor for HBV
reactivation.

Most recently,  Yeo et al. [11] reported that 5 of 80
HBsAg-negative patients diagnosed as suffering from dif-
fuse large B-cell lymphoma and receiving uniform sys-
temic- .chemotherapy ((R-CHOP or CHOP-like regimens)
had reactivated HBV (6.25%). All 5 had received R-CHOP
and.all: were HBc:antibody-positive: and- HBs: antibody-
negative. Thus; of 21 anti-HBc-positive lymphoma patients
receiving. R-CHOP; 5 (23.8%) developed HBV reactiva-
tion: Therefore, not only HBsAg-positive patients, but also
certain: HBsAg-negative: patients. (HBc: antibody-positive
and/or HBs antibody-positive - and/or: serum- HBV-DNA-
positive) must be recognized as belonging to-a group: at
high risk for. HBV: reactivation. following rituximab-plus-
steroid combination chemotherapy.
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respectively. In HBsAg-negative patients, the risk of HBV reactiva-
tion is higher in the group receiving rituximab-plus-steroid-containing
chemotherapy (12.2-23.8%) and hematopoietic stem cell transplan-
tation (14-20%), compared to those on conventional chemotherapy
(1.0-2.7%)

7 Summary: of the characteristics of 111 patients
developing hepatitis B after systemic chemotherapy
containing rituximab in Japan (ZENYAKU
Company data)

From September 2001 to May 2008, 111 patients devel-
oped ‘serious hepatitis- B after. systemic chemotherapy
containing: rituximab, according to data’from the ZEN-
YAKU Company - (including information gleaned retro-
spectively from medical practices, spontaneous reports to
the company, reports at academic meetings and results of
several investigational studies and clinical trials in Japan).
Of these 111 hepatitis B patients, 47 (42%) were HBsAg-
positive;. -and: 50 . (45%) were - HBsAg-negative.  The
remainder were not available for assessing the seropreva-
lence of HBsAg before administration of rituximab. In the
group: of 50 HBsAg-negative . patients - who developed
serious hepatitis B, ‘11 were available for assessing . the
seroprevalence of HBc antibody. All 11 were found to:be
HBc antibody-positive; of which 1 and 6 patients were HBs
antibody-positive * and - --negative, : respectively.  The
remaining 4 patients were not informative for HBs anti-
body: ‘11 patients were also available for assessing ‘the
seroprevalence of HBs antibody, of which 4 and 7 were
positive and negative, respectively.

As shown in Table }; from the viewpoint of the asso-
ciation between HBsAg status and systemic chemotherapy,
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Table T Association between HBsAg status and systemic chemotherapy in 111 patients who developed serious hepatitis B after systemic

chemotherapy containing rituximab (ZENYAKU Company data)

Systemic chemotherapy

HBsAg-positive® (n = 47)

HBsAg-negative® (n = 50)

Rituximab monotherapy

Containing steroids (R-CHOP etc.)

Not containing steroids (R-CHO, R-cladribine, etc.)
PBSCT

2
40

3

R-CHOP indicates rituximab, cyclophosphamide, doxorubicin, vincristine and prednisolone combination chemotherapy

R-CHO indicates rituximab, cyclophosphamide, doxorubicin and vincristing combination chemotherapy without prednisolone

PBSCT peripheral blood stem cell transplantation

2 One patient each without information on chemotherapy was excluded

Table 2 HBsAg status and clinical outcomes in 111 patients who developed serious hepatitis B after systemic chemotherapy containing

rituximab (ZENYAKU Company data)

HBsAg Hepatitis B (n = 111) Recovery/relief Non-recovery Death Sequelae Unconfirmed
Positive 47 (10) 27 (D) 6 13 (9) 0 1

Negative 50 (20) 22 (D) 25 (19) 1 |

Not examined 1 0 0 0 0

No information 13 (4) 7 1 4 (2) 0 1 ()

The number of patients suffering from fulminant hepatitis is given in parentheses

seven of the 47 HBsAg-positive patients, but only two of
the 50 HBsAg-negative patients, respectively, had been
treated with rituximab monotherapy. Similarly, 24 versus
40 patients in these two-groups had been treated with a
steroid-containing regimen (R-CHOP, etc.), 15 versus 4
with a regimen not including steroids (R-CHO, R-cladri-
bine, etc.), and zero versus 3 with autologous peripheral
blood stem cell transplantation. One patient in each group
was excluded because there was no information on che-
motherapy. It is notable that HBV reactivation was
observed even in the setting of rituximab monotherapy or
steroid-free regimens within the HBsAg-negative group.
Of these 111 patients, 8 of 47 HBsAg-positive patients, but
only one of 50 HBsAg-negative patients, had been given
the antiviral drug lamivudine prophylactically.

The clinical outcomes of these 111 patients with hepa-
titis caused by HBV reactivation were” tecovery in 33
cases; relief in 24, one liver cirrhosis, 8 did not recover, 3
uncomfirmed- and 42 deaths. Thus, mortality was high: at
37.8% in this cohort. Furthermore, as shown in Table 2, the
incidence of fulminant hepatitis (20 of 50, 40.0%). and the
mortality - (25 of 50, 50.0%) -among HBsAg-negative
patients was higher than-in the HBsAg-positive patients (10
of 47, 21.3%: and 13 of 47, 27.7%, respectively) (Fig. 3).
The question why the. outcome. of hepatitis in HBsAg-
negative patients is worse cannot be answered presently.
Possibly, these patients were not: recognized as a reacti-
vation high-risk group, because their physicians considered
lymphoma - involvement - in - the liver. or - drug-induced

hepatitis a more likely cause, leading to an underestimation
of hepatitis due to HBV reactivation. Therefore, antiviral
treatment may have begun too late, rather than immediately
as' hepatitis developed.

To analyze the time of onset of hepatitis, we compared
44 HBs-negative patients with the same number of HBsAg-
positive patients (23 patients were excluded due to lack of
information). The onset time is defined " as -the period
between the last treatment and ‘development of hepatitis;
the last treatment day is defined as the date closest to
hepatitis onset after the last administration either of ritux-
imab or chemotherapy. It was found that median time to
onset of hepatitis in HBsAg-positive and HBsAg-negative
patients was 4.2 and 9.6 weeks, respectively. Most of the
HBsAg-negative patients developed: hepatitis after . com-
pletion of systemic chemotherapy, as anticipated.

The characteristics of HBV reactivation in HBsAg-
negative patients are summarized in.Table 3. All patients
were positive for anti-HBc and/or anti-HBs; although: one
patient did have less than the cutoff value of HBc antibody
(in. whom the titer may have been reduced . by immuno-
suppression). - Interestingly, . mortality - following. HBV
reactivation ranged from 12.5 to 50%. However, there may
be differences in the clinical course of HBV. reactivation
between Asian. and Western. countries, which: may  be
associated - with- age, .immune response, - environmental
factors and HBV genotypes as well as gene mutations.
Eight genotypes have been detected by sequence diver-
gence of >8% in the entire HBV genome of about 3,200
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Fig. 3 Incidence of fulminant fulminant hepatitis mortality
hepatitis and mortality among (%) (%)
111 patients who developed 50.0%
hepatitis B (according to U R R
ZENYAKU Company data).
Dividing patients into HBsAg- A0 mdm e v
positive and HBsAg-negative
groups reveals that the
incidence of fulminant hepatitis e R
(20 of 50, 40%) and of mortality
(25 of 50, 50%) among the latter 20 =t
is higher than in the former (10
of 47, 21.3% and 13 of 47, 10 e
27.7%, respectively)
HBsAg HBsAg HBsAg HBsAg
positive negative positive negative
(n=47) (n=50) (n=47) (n=50)
Table 3 Characteristics of HBV reactivation causing hepatitis in HBsAg-negative patients
n  Incidence Modified Data collection Anti-HBc  Anti-HBs Predisposing Mortality
incidence® period factor
Hui et al. [4] 8 3.3% (8 of 244) 12.2% (8 of 49) Single institution, 7 of 8 4 0of 8 Rituximab plus 12.5% (1 of 8)
(Hong Kong) January 2001 to steroids
May 2005
Yeo et al. [11] 5 6.25% (5 of 80) 23.8% (5 of 21) Single institution, 5 of 5 Oof 5 R-CHOP 20.0% (1 of 5)

(Hong Kong) January 2003 to

December 2006
ZENYAKU 50 NA NA Multicenter, 11 of 11° 4 of 11° . Rituximab plus 50.0% (25 of 50)
Company data September 2001 steroids® (80%,
(Japan) to May 2008 40 of 50)

NA not available

R-CHOP rituximab, cyclophosphamide, doxorubicin, vincristine and prednisolone combination chemotherapy
Anti-HBc seropositivity for hepatitis B core antibody

Anti-HBs seropositivity for hepatitis B surface antibody

* The modified incidence is calculated- from the number of patients with: seropositivity for either HBc or HBs antibody regarded as one
population in each cohort

® Of 50 HBsAg-negative patients, only 11" were available for assessing the seroprevalence of HBc antibody. All 11 were found to be HBc
antibody-positive, of which 1 and 6 patients were HBs antibody-positive and -negative, respectively. The remaining 4 patients were not
informative for HBs antibody. 11 patients were also available for assessing the seroprevalence of HBs antibody, of which 4 and 7 were positive

and negative, respectively

¢ Among 50 HBsAg-negative patients with-HBV reactivation, 40 (80%) received rituximab-plus-steroid-containing chemotherapy

nucleotides (nt). These are designated by capital letters
from A'to H in the order of their docuimentation [17]. They
have distinct geographical distributions; i.e.; genotype A'is
found mainly in Western countries; while genotypes B and
C are prevalent in Asia and are associated with severity of
liver disease as well as response to antiviral therapies [{8].

According to-a cross-sectional study which compared 23
patients with reactivation and 529 acute hepatitis B patients
in Japan, marked differences in"the distribution of HBV
genotypes were seen; genotype A ‘occurred less frequently,
and genotype B more frequently among patients with HBV
reactivation [{9].

@ Springer

Another cross-sectional study from Japan found that an
influence of HBV genotypes/subgenotypes was evident in a
comparison of 40 patients with fulminant- and" 261 with
acute self-limited hepatitis [20]. Remarkably, none ‘of the
33 patients infected with subgenotype Ae developed ful-
minant hepatitis, whereas, in sharp contrast, 12 of the 22
(55%) patients infected with subgenotype Bj did so.  Fur-
thermore, - both ' precore (GI1896A) and core-promoter
(A1762T/G1764A) mutations were -détected ‘significantly
more frequently in patients with fulminant than acute self-
limited - hepatitis. These ‘mutations ‘are very frequent’ in
patients” with fulminant hepatitis in Asia {21] ‘and the
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Middle East [22]. It is very likely that the failure to detect
these mutations in Western countries [23] would have been
due to subgenotype Ae being frequent, but Bj is rare in the
West because the precore stop-codon mutation (G1896A),
accompanied by a C-to-T substitution at nt 1858 forming a
base pair with it, was found mainly in HBV/Bj/B1 and not
in HBV/Ae/A2. Tt is suggested that HBV genotypes as well
as gene mutations could be associated with the onset of
fulminant hepatitis caused by HBV reactivation.

8 Prevalence of HBV infection and definition
of a high-risk group for HBV reactivation

Most clinical trials and case reports on HBV reactivation
following systemic chemotherapy are from Asian countries
such as Hong Kong, Taiwan and Japan. For accurate and
extensive information on this topic, the reader is referred to
the research papers of Hui et al. and Yeo et al. mentioned
above. When interpreting data from other countries, it must
be borne in mind that the prevalence of HBV infection
varies greatly from country to country and in different
areas. The frequency of HBsAg, HBc and HBs seroposi-
tivity in Hong Kong was reported to be 12, 62-76 and 58—
65%, respectively. (Table 4) in the literature. [4, 15, 24].
According to a study- of 3,874 specimens collected con-
secutively- for. screening’ of viral infections: before blood
transfusion for patients at Nagoya City University Hospital,
Japan, over the two years 2005 and- 2006, these values were
1.5,-20 and 22%, respectively:

For lymphoma treatment in the rituximab era, we should
reconsider the level of risk for therapy-related: viral reac-
tivation in anti-HBc or anti-HBs-positive patients who are
HBsAg-negative, and who were previously thought to be at
low risk for HBV reactivation before the introduction of
rituximab: (Fig. 2). If these anti-HBc or anti-HBs-positive
patients: (i.e.; the so-called resolved hepatitis B or past
hepatitis B) are actually: at high risk for HBV reactivation
following: systemic - chemotherapy  containing - rituximab-
plus-steroids combination for malignant lymphoma,: it is
mandatory to follow up this group of patients (20-23.2%)
as a high-risk population. This implies that the number of

Table 4 Prevalence of HBV infection in Hong Kong and Japan

patients at risk is >10-fold that of HBsAg-positive patients
(1.5%), which represent the conventional high-risk group
in Japan.

Next, we summarized the current evidence from clinical
trials for the management of HBV reactivation after sys-
temic chemotherapy and raised questions that should be the
focus of future clinical studies.

9 Management of HBV reactivation
after systemic chemotherapy

The timing of initiating antiviral treatment for hepatitis
caused by HBV reactivation may be too late to result in the
eradication of the virus. Yeo et al. [10] reported that of the
32 patients who received lamivudine as a therapeutic
measure at the time of HBV reactivation, 5 (16%) died and
22 (69%) needed their chemotherapy modified, whereas
only 5 managed to complete chemotherapy as planned.
Umemura et al. reported that the rate of fulminant hepatitis
and mortality following HBV reactivation is high com-
pared to acute hepatitis B in Japan [19, 25]. Therefore, it is
necessary to identify a high-risk group in advance before
chemotherapy, and it is crucial to start antiviral drug
treatment: immediately on HBV reactivation, before hepa-
titis- develops. Measures to- prevent the onset of HBV
reactivation, based on current evidence, include (1) pro-
phylaxis with antiviral drugs, and (2) preemptive therapy
starting with' the detection of serum HBV-DNA.

In the following sections, we will describe: the feasible
strategies to-prevent the onset of HBV reactivation in both
HBsAg-positive “and -negative  patients after systemic
chemotherapy.

10 Strategy to prevent HBV reactivation
in HBsAg-positive patients: prophylaxis
with ‘antiviral drugs is essential

HBYV reactivation after systemic chemotherapy is an “old
and"new” problem in clinical  practice.  HBsAg-positive
patients: have ‘been recognized as a-high-risk groupfor

Hong Kong

Hong Kong

Japan (Nagoya)

HBsAg-positive

Anti-HBc-positive

Anti-HBs-positive

Anti-HBc-positive and/or: Anti-HBs-positive

12% (78 of 626) [15]
76% (94 of 124) [24]
65% (81 of 124) [24]
79% (98 of 124) [24]

62% (152 of 244) [4]
58% (142 of 244) [4]
71% (173 of 244) [4]

1.5% (56 of 3,874)
20% (764 of 3,874)
22% (822 of 3,874)
23.2% (899 of 3,874)

HBsAg-positive seropositivity for hepatitis B:surface antigen

Anti-HBc positive: seropositivity: for hepatitis B: core antibody

Anti-HBs positive seropositivity for hepatitis B surface antibody
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Fig. 4 Strategy based on risk :
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systemic chemotherapy . ' 1.0-2.7% 12.2-23.8% 14-20% ‘
including rituximab-plus-steroid anti-HBs (+) ' ,
combinations, or for patients s !
immunosuppressed for organ : Preemptive therapy by serial HBV-DNA monitoring :
transplantation, preemptive 1 e e e e ——————— - 2
antiviral therapy starting as soon All markers
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monitoring is recommended Immunosuppression

systemic rituximab plus hematopoietic stem cell transplantation
chemotherapy steroids containing organ transplantation

many years. In the absence of antiviral drug prophylaxis,
HBYV . reactivation was reported to occur in-24-53% of
these. patients. Some clinical trials of antiviral prophylaxis
have been: conducted by investigators in Hong Kong: and
Taiwan, which provide data on the efficacy of antiviral
drug prevention: of HBV: reactivation: in: HBsAg-positive
patients receiving systemic ‘chemotherapy.: Lau et al..[6]
reported the: results: of .a randomized - controlled  trial
assigning 30 HBsAg-positive - patients on systemic che-
motherapy to two groups with-and without lamivudine. as
antiviral drug prophylaxis. Treatment was from: before,
until 6 weeks after finishing chemotherapy. There was no
case of HBV reactivation in the prophylactic group, but
53% in the other group: Yeo et al::[10] reported the results
of a phase II study of 65 HBsAg-positive caricer patients on
systemic chemotherapy: receiving lamivudine: prophylaxis
(from one week before chemotherapy until' 8 weeks after
finishing) compared - withhistorical controls: (n =:193).
HBV reactivation developed in 4.6% of this group com-
pared with-24.4%: of historical controls; demonstrating the
efficacy of the antiviral drug as prophylaxis. In that study,
despite - lamivudine - administration, it is. notable that
breakthrough hepatitis - still  occurred  in' three. patients
(4.6%). Recently, Loomba et al. [26] reported the results of
a meta-analysis; concluding that preventive therapy with
lamivudine for patients who' test positive for HBsAg and
are undergoing chemotherapy may reduce the risk of HBV
reactivation and HBV-associated morbidity and mortality.
Therefore, a consensus is emerging that prophylaxis with
antiviral drugs is essential for HBsAg-positive patients
undergoing systemic chemotherapy (Figs. 4, 5).

@_ Springer

There is still insufficient data available on the optimal
period for antiviral drug prophylaxis [27]. In our clinical
practice, we start prophylaxis 1-2 weeks before systemic
chemotherapy and aim to continue for at least 6 months
after chemotherapy is finished: If we can postpone the start
of lymphoma- therapy, our strategy is to wait until. the
antiviral drug shows an effect before starting chemother-
apy. Additionally, we avoid combining steroids with che-
motherapy . until: . the . serum - HBV-DNA . becomes
undetectable by RTD-PCR, because the risk of HBV rep-
lication would be high:in patients positive for HBV-DNA.
We “might consider - stopping - antiviral - treatment - when
serum HBV-DNA by RTD-PCR remains undetectable for
6 months, and:serum HB core-related antigen [28], which
correlates with- the covalently closed circular DNA level
[29], -becomes  undetectable ‘or is considerably reduced.
However, close: monitoring of "HBV-DNA "and  amino-
transferase (ALT) is necessary after stopping prophylaxis
to prevent severe ALT flare [27].

There is also little evidence on which to base a choice of
which antiviral drug to use as prophylaxis against HBV
reactivation, because mainly the drug lamivudine has been
used: in previous clinical studies. According to the 2007
guidelines for chronic hepatitis B, endorsed by the Ministry
of Health, Labour and Welfare of Japan, if the patient is
35 years or older, entecavir is recommended as the: first-
line antiviral drug in view of its favorable efficacy and drug
resistance qualities. Lamivudine resistance was reported to
be 24% at 1 year for patients with chronic hepatitis: B [30,
31]. Therefore, it is necessary-to be aware of ‘a high
probability ‘of acquired resistance causing flareups during
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Screenging test: HBsAg, Anti-HBc, Anti-HBs

HBsAg (+) Anti-HBc (+) and/or Anti-HBs (+) Anti-HB¢ (-) and
Anti-HBs (-)

|
,
Y serum HBV-DNA check E
HBV-DNA, HBeAg, Anti-HBe before chemotherapy :
Add the several :
tests HBV-DNA (+) HBV-DNA (- E
]
\ \i

Antiviral drug prophylaxis
start two weeks before systemic
chemotherapy, and continue for
at least six months.

Preemptive therapy by means of
serial HBV-DNA monitoring
when elevation of serum HBV-DNA
prior to hepatitis is observed,

the antiviral drug is given immediately.

Conventional

follow-up

Fig. 5 Flowchart illustrating the proposed strategy based on risk
classification for preventing hepatitis due to HBV reactivation. Before
starting systemic chemotherapy, HBV-related markers (HBsAg, HBc
antibody, HBs antibody) are scre¢ned by all available techniques.
When the patient is found to be. HBsAg-positive, to. prevent HBV
redctivation, we recommend prophylaxis with antiviral drugs starting
2 weeks before chemotherapy, and continuing for at Ieast 6 months. If

prophylaxis  with- lamivudine. Entecavir will' be used in
future clinical trials  for prophylaxis against HBV reacti-
vation. However, entecavir drug. resistance may. also be
induced by long-term treatment, and well-designed clinical
trials are needed to evaluate the efficacy of the prophylaxis
and the appropriate period of administration for prevention
of HBV reactivation.

11 Strategy to prevent HBV reactivation in HBsAg-
negative patients: well-designed clinical trials
are needed to investigate the efficacy and safety
of preemptive therapy by serum HBV-DNA
monitoring

Clinical data: for: HBsAg-negative patients. are extremely
limited - and : standard ‘management is not established to
prevent HBV reactivation. Based on the previous reports
reviewed above, rituximab-plus-steroid combination che-
miotherapy was found to be a new and important risk factor
for HBV: reactivation: HBsAg-negative, anti-HBc- and/or
anti-HBs-positive patients, totaling 20-25% of hospitalized
patients in Japan, represent a high-risk group. (Table 4).
To establish an optimal strategy for hepatitis prevention
and treatment in-this setting, we can refer back to clinical

the patient is HBsAg-negative, but anti-HBc or anti-HBs-positive, we
screen for serum ‘HBV-DNA. If the patient is positive for serum
HBV-DNA before systemic chemotherapy, we recommend prophy-
laxis with antiviral drugs as in the HBsAg-positive patients. If the
patient is negative for serum HBV-DNA, but anti-HBc and/or anti-
HBs seropositive, we recommend preemptive therapy, based on the
results of serial HBV-DNA monitoring

data on the kinetics of HBV reactivation-related events in
HBsAg-negative patients. Hui et al. [4] reported that the
median: time from the elevation of serum HBV-DNA to
hepatitis - onset ~was -~ 18.5 weeks  (range '12-28 weeks).
Antiviral preemptive therapy is therefore recommended for
the HBsAg-negative high-risk group starting. when serum
HBV-DNA becomes detectable by monthly monitoring
(Figs. 4, 5). Based on the ZENYAKU Company data of 50
hepatitis - B. “episodes ' developing in.- HBsAg-negative
patients- in' Japan, the ‘most delayed onset : occurred
8.5 months after the end of chemotherapy. Therefore, we
think that it is reasonable - to assess serum:HBV-DNA
monthly until 1 year after the end of chemotherapy: (if no
additional chemotherapy or immunosuppressive therapy is
required) (Fig. 4). However, clinical evidence to date is not
informative for determining optimal frequency and dura-
tion of: such. HBV-DNA 'monitoring. Prospective clinical
trials are therefore ‘needed to establish: the efficacy and
safety of preemptive therapy by means of serial HBV-DNA
monitoring.

On the-other hand, although antiviral prophylaxis is one
of the alternatives that may be investigated for HBsAg-
negative, anti-HBc- "and/or ~ anti-HBs-positive - patients,
there are issues. such as drug resistance. and cost effec-
tiveness; which also need addressing.: It  is- theoretically
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possible that the incidence of HBV reactivation would be
decreased by applying systemic chemotherapy without
steroids, but this would conceivably reduce the antitumor
efficacy of the treatment. In fact, Cheng et al. [13] con-
ducted randomized controlled trials in HBsAg-positive
patients with malignant lymphoma, with and without
inclusion of steroids in their combination chemotherapy.
They reported that the incidence of HBV reactivation is
significantly lower in patients not given steroids, but
complete responses and overall survival tended to be lower
than in patients on steroids.

12 Conclusion

It is necessary to revise the definition of patient groups: at
high risk of HBV reactivation during treatment for
malignant lymphoma. Here, we have summarized current
data on HBV reactivation both in HBsAg-positive and
-negative patients during and after systemic chemother-
apy, and proposed a strategy to prevent the onset of
hepatitis  due to HBV reactivation. Especially for the
newly - recognized high-risk. group of HBsAg-negative
patients, - well-designed- prospective = clinical - trials: -~ are
required to investigate preemiptive therapy by HBV-DNA
monitoring.
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Reactivation of hepatitis B virus (HBV) has been reported
not only in hepatitis B surface antigen (HBsAg)-positive
patients undergoing systemic chemotherapy, but also in a
proportion of HBsAg-negative patients with antibody to
HBsAg (anti-HBs) and/or antibody to hepatitis B core
antigen (anti-HBc) [1—4]. Recently, rituximab-plus-steroid
combination chemotherapy (R-CHOP, etc.) has been
identified as a risk factor for HBV reactivation in HBsAg-
negative patients with malignant lymphoma [2].

The latest CDC and Japanese guidelines recommend
that patients receiving cytotoxic or immunosuppressive
therapy should be tested for serologic markers of HBV
infection (i.e., HBsAg, anti-HBc and anti-HBs) [5, 6].
However, when HBV infection status is tested as a
screening procedure, hematologists and oncologists may
need to pay particular attention to the following three
points:

1. As a screening test, both anti-HBc and anti-HBs as
well as HBsAg should be tested [5, 6].

2. HBV infection status should be established before any
chemotherapy or immunosuppressive therapy is initi-
ated (when there is no immunologic inhibition),

This author’s reply refers to the letter to the editor at doi:
10,1007/312185-010-0322-z.

S. Kasumoto ()

Department of Medical Oncology and Immunology,

Nagoya City University Graduate School of Medical Sciences,
1 Kawasumi, Mizuho-chou, Mizuho-ku, Nagoya,

Aichi 467-8601, Japan

e-mail: skusumot@med.nagoya-cu.ac.jp

Y. Tanaka

Department of Virology, Nagoya City University Graduate
School of Medical Sciences, Nagoya, Japan

Published online: 27 February 2010

because antibody titers may be reduced by the
treatment [4, 6].

3. Serologic markers of HBV infection should be tested
using methods with the highest sensitivity available
(i.e., chemiluminescence immunosorbent assay) [6].
For patients positive for any HBV serological markers,
the presence of HBV-DNA should be confirmed by
real-time polymerase chain reaction [4, 6].

Because patients with serum HBV-DNA have more
potential risk factors for HBV reactivation, especially in
countries where the prevalence of occult HBV infection is
known to be high, they should be given anti-viral therapy
before rituximab-plus-steroid combination chemotherapy
to prevent HBV reactivation.

This report by Bedognetti et al. showed that the preva-
lence of occult HBV (defined as HBsAg-negative/anti-HBc¢
positive) was 27% (10 of 37) and one of these (10%, 1 of
10) experienced HBV reactivation in a retrospective study
of 37 non-Hodgkin’s lymphoma patients receiving ritux-
imab-containing chemotherapy in two Italian institutions.
They concluded that HBV reactivation after rituximab-
based chemotherapy in HBsAg-negative/anti-HBc positive
patients may not be uncommon in Europe.

The prevalence of HBV infection varies greatly from
country to country and from area to area [4, 7]. The fre-
quency of HBsAg, anti-HBc- and anti-HBs-seropositivity
in Hong Kong was reported to be 12, 62-76 and 58-65%,
respectively [2, 8, 9]. In contrast, these values were 1.5, 20
and 22%, respectively in Japan [4]. As in Asia, the prev-
alence of HBV infection would be expected to be different
in Italy compared to other countries in Europe.

As pointed out, we hematologists and oncologists in the
rituximab era need to be careful when treating patients at
high-risk for HBV reactivation and should include not only
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HBsAg-positive but also HBsAg-negative lymphoma
patients with anti-HBc and/or anti-HBs (so-called resolved
or past HBV infection) in the high-risk group. Because
HBYV reactivation may lead to fatal fulminant hepatitis, it is
necessary to identify high-risk groups with confidence in
advance before chemotherapy.

This report concluded that screening for anti-HBc was
important. Moreover, in another retrospective study, a case
of HBV reactivation in an HBsAg-negative/anti-HBc-
negative/anti-HBs-positive lymphoma patient was reported
following rituximab-plus-steroid combination chemother-
apy [2]. Therefore, for routine screening of these patients,
both anti-HBc and anti-HBs should be tested as well as
HBsAg, as recommended by the latest CDC and Japanese
guidelines [$, ¢]. Furthermore, the most important point is
to have monitoring for HBV-DNA in place during and after
rituximab-based chemotherapy to diagnose HBV reactiva-
tion at a very early stage [4, 6].

In worldwide clinical practice, a standard strategy for
preventing HBV reactivation following cytotoxic or
immunosuppressive. therapy is needed; so well-designed
clinical trials should be carried out jointly by hematolo-
gists, oncologists and hepatologists to establish the best-
practice approach.
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16. HBs HiEEM, HBs ﬁ%l%‘l’id)
B gy Y N\EBEDBRECERIT HREE?

Q =i

MALSEREICES . B BIF%Y 4 L2 (HBV) O H@FEMEILAO K HBs FUFEMBMERT
B toht, WM L REBRAT Y Y F e THANEA X R TPE, HBs kR BN TE
HBV B@EMLARE S LI a1

HBV 2R 5 &, RABRIOAEAEMITROZEE - D, HBs WG I BOAR TH%k
L, HBV-DNA $ BHBELITOREL £ 5. fL 20T AN LOIED, AF I OREL
Heysx ., HBV-DNA IMA 5 Z Bk s, TREHE] /23 [RIE] Lzsplilrsh
5. L& L4s s, HBV L HBs Hitk ((RITIA) ORBHIZELTE, TR R BALEK
NIZBRALSLHEYL, PALEREC L 5 RIEHEHRIEIZ 0 € HBV 23 BHEM - Habtt
T BTN S L b TE . 2 LT, BALFRERO REIIHIREED & 0lnlig
T, REHIY MRS HBV M £ B84 5 T 2ok D B QIR 1A 5.

ZhETO#EP LD, HBs HiFEREMIZH T 5 HBY Bl b OBEGANOTME R &
WaHE, LTo3EAETsh 5 O HBc fitthPitd: and/or HBs {KIBIECH 5. Q%58
EHOKENESLFREZRTH D, IFRRBIEIZLGT LT HBV-DNA » Kb s B4
5. QUudveTdEATaA FHIHLHRESFREY R0 7728 -Thb.

HFEATO HBV HREEL L UEIRIC & 5 RIGHIRIIRIEIC X . HBV Bl Loy 22 2 K%
i é: &)f’ (. 1)2 4,3, 7—11}

AHZ 1T 5 HBs PilRkEME v U 228 (HBc ﬁtﬁﬁmﬁ and/or HBs HikigtE) 38D <
VDRI TH DA ?  BEMT LA PHELS S EH OGN AT — & Tid, 2005~

HBV

| 4 —“—\

HBsAg A 2K >
Q,

Bt ey >50%
HBsAg(~) / \
anti-HBc (+) uzf;:vmw YR HY \ YX T &
and/or o~2 7/0 k 122~238% )\  14~20%
anti-HBs (4}
All marker
bats 3]

S H{EeEE DyxLvd+  EOARBE
25704 K RRBgs

HBV B EM{EOEE LU R

FEOPY] 198~ 12552 365

=71 -



2006 F-0> 2 1 3,874 BRI b T, HBs HUliB ML 1.5%, HBc HifkBi4E and/or HBs
VUSRI 232% Th o719, fEA ) RIBETH - 7 HBs FURBBMERIZ T 10 45
PLEOERZE3IR & LT HBV HEMEADOMELBC 2 BEHNTTL 5,

HBV S L ARFARERIS, Mo AN ZEE RS LT3 L L TES Th
WHEEM A DS S, Yeo HiL, 3260 HBV iHEM{LIFRICHL, Miv AL 2 (5372
V) 8542825, 5 (16%) 133, 22 i gt sk & L < 3dilge
XBEBEAPSLIEERELLY, LEX-T, HEAPUBREL T HERTAT IO TIEL
X, bo6HCONA Y RAIBEREL, FANLBRT MY AL 2AREETHOXLERS
5. BIBFERTOREL LT, 1) iy A4 L ZBED TS “prophylaxis”, i) HBV-DNA € =
Yy AZEDBE L AR T A L 2428573 “preemptive therapy” #1% 3.

@ st

GERINE A 57 B B A RHELC & 2 ST - (L Ao S B RUIFRAWH 4 F 7 4 123
£ 278, HBs HURRBBMAEGN 3 2L F BRI Y A L 2RO TG 2175 2 & HFER|
ThHd (K2).

% 7z, HBs JUREEME/ v 4 Y 2 2 BF (HBc $i{&F5 ¥ and/or HBs HUIRBRAE) S L Tk,
HBV-DNA €=# U o (H 1, {LeiEEHELE< LS LEN) 2570, IFRIIETT S
HBV-DNADO ER %L 54, LU AT A A 2EORS 25K T 2 (K 2). Aid
L7 Hui 5OWEITE, (LPREETHRPOHFRREE TOMBPRMEIL 3358 (12~40
A THN, kT35 HBV-DNA LR H» S HAREF COWRM P AEIZ 1858 (12~28
) Tho7, Fho, FHTOYVF v THREHICET 2 BAFARERNGICKS L,
HBs HURBMFI Ty VS EEBE RS SR AREZ COMMB BN 2 »AThHh, BER
e LTz 85 PANBRETH >, B EXY HBV-DNA £=% Y > i@k L O
LEREH VAL ST EMIZA LEFS 2L HRBELELN S,

@ 7oz
I 1] Hui CK, et al (Gastroenterology. 2006; 131: 59-68) (retrospective study)*

B#Y: HBV SiEtHLIF 2% (de novo HF) DREEKREAEM 62T 5,

Fik: UL AHEE £ BIT U 72 HBs PUGER MR U oS 244 (] Glibaaifil) 238
EL, BT ro—7y THIENL 124 » H (01~650) TEAMEY, 5 FM
DHRFROIZR, BFME 4 HWC, 117 HBV-DNAHBs i/F, HBc #ii{k,
HBs $if& . HBV-DNA sequence %2#l5E L 7=,

MR O8#o HBV HEMLFER (33%) %%, £ HBc itk % 7213 HBs 1
KM TH -/, Q HBV-DNA L HBHRBEICETL TR, ¥i9 1858
(range, 12-28) Th 7. QU Y E L 77+ 2704 FHALFRESTAR
FEDOY R0 T 08— (I - L LTHET AL 122% vs 1.0%) TH 5T
ERBERMBITIZ TR E N,

MR 29 FREA T HBs HUFEREM /1 Y 22826 WT, HBV-DNA =%

366 - T By EE OCOPY] 498 - 12552
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,,,,,, [___:?32> | ] ita:
HBsﬁL@i} HBc#i{k (+) and/or HBe#HLtk (—) and

2oy—=(2m) =
HBsHLE, HBchitk, HBs#i{k
1

HBs#i & (+) HBs#L ik (—)
] it4) ‘
HBV-DNA
:‘gg (+) : BHEBELLE (=) @ RERERS
‘ i%5)
, | =5y ?
) | HBV-DNAE® 1E/A '
: - | (AST/ALT 1E/R) I
’ AERTRYE CEDI2HA T TR
) I
: ’ f ]
y 228,910 (+) : R (=) RUBERR
[ RETIOTRE |<3”
A RENS - LPERICLURET S B RFRHEN 1 542 (BREAZENE{- K0

SIS & 0 HEY)

MBI T 3 8 LR ag il - LEshd d 5 UTFT %10 HBs HiEMBM S 51003 HBs
VB Mo —5C HBV Bisttibizkn B R AYRIEL, ZoOhIOIRER T 3EMES D &
BHAPETH S, TOMOERIZEOLTLHEIZIL S HBV BEMLEOY 202 EF L THIE T4
Whks, Th, ZITHRTIHAET T o7OTFHESOXEF Y 2L, BILPHOREE
FIRET 3 L0 Tid ks,

1)
i 2)
it 3)
¥ 4)
i 5)

7 6)
37

CUAETHET AT &AL,

BRI S 7o TIFFREMEIC I A b3 500 F Ly,

PIFAHEEZ HBe Bifk, HBs PilkRbED AR CRIARAMET LV 3la1 50,
HBV-DNA ZEREL ZIZE 3WENYEE L,

PCREL LTV 7RI A4 A PCREBICENDER TS, LoBRUBEOFH Y 7L 4 1 4 PCR
AL E L,

Vv Evws - A7u4 FRENGE. Sz HBY HEE Loy 2 s ca b, 33
MHRETH B, INT T IR NI REEHEH AT 54, HBV BEELLO Y A 7 1K
HThy, SHERIBETH S,

SEiid] - (LA BG T 5AT, TE AR BEAHBT A0 EE L,

RIS - (L EREE T HBV-DNA W B AABRABIELLEC S s TR 5 IR 5 &M
it 5.

8 B 7oty FAICAOBHAHNT S,

% 9)

i+ 10)

TROEHAH-TEAGEIEET T REORTERG L TE Y,

Ao Y-V FEFC HBs Hili (H) il B AMSHIRF ARSI A7 - o iR T Mt 4
WETHEe, A2 )= oB¥I2 HBe 3K () and/or HBs Bk ()¢, (D) Saeig -

LB TH, P 27 ABEHRS L8RI5, @ ZofRHRIZ ALT
(GPT) BESBILLT VAT &, @)kl ic HBV-DNA SRkl T 5 2
&,

BT o 78587 % 12 H ABIGREICREBIRY 5. HAaBR FERsERT7T oy
HH RIS, SRESEGIZ HBV-DNA ERBESRERE L itk 2B TR
LIS BT 5.

JCoPY; 498-12552 367
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YOI R BWRHSHER S, RIS L BN MRS Y 4 L 2 L B 0 A
feLB.

l 2] YeoW,etal (J Clin Oncol. 2009; 27: 605-11) (retrospective study)®

B#Y: HBs yikiifatEA > HBc HEBtED B Y » /Sl T, Uy 3o = 7
{LPREHEIT L 723560 HBV BitHEBE 2 6 »IiIid 5L & 80, Y vFy
2 TIRGERRE & AR T 5,

FHiE. R-CHOP & 513X CHOP-like L ¥ X » & fisf7 L 7- HBs UEREM O U AM X
HileAY B Hlkadk Y o /306 80 9 Glikcurifdl) 3 & L, HHEHMEHRT 4 £/
OHAROFR. REMJE BT, s HBV-DNA, HCV #ifk, HBc Hilk,
HBs itk E&#HlE L /.

R D 80 it 5 flod HBV #iGE(LITR (6.25%) #3288, 5 2T HBc Pkl
4D HBs iRt TH b, 204 R-CHOP BT fICh » 72, DML
5@ HL ., oA L2 (5370 0) 5 LED, 1 FHHFSRICTHEL
o, SEEMH LRI E L, sHh 1 flidbEEESREY Ga2-2
B, day19), #hH O 4 NIRRT % (day 78, 85, 110, 170) TH- 1.

¥R R-CHOP JEfT#il» > HBe JIARIEBICIR 2 &, 21 Bl 5 B (23.8%) #iti
ML 7=, LRI L b 6 AME, {HLEZ37u—FLLTO
FHi AT 4 L AEES L L 10, (HBV-DNARIEZZ &%) FEET=
2y IHRETH S,

O BuLs-BERROMEALER

HBV Bt LicB4 5 7 — # O k¥13 HBs EMHERICBId 2 6 D TH b, HBs HiFEE
B4 ) RPBIEOTREFBRHE» LD F— I Boh T3, LENST, FiEx
}mvNﬁﬁmmwﬁﬁ$mféé:t@&ﬁﬁ%ﬁ%ﬁf%b4th&apﬁm$me
AT 7oy —DEMERFTE TOLL,

O FH0) BECEETIEOTEA
BLLEHERTHOZ 7 ) ==y YRAEL LT, HBs IS i3 T4 <, HBe fithb & U
HBs ik HlE4 5. 7L, BBBHEAILBOLTEBMAETL, 22— r VRfEs
LTHEATEOAIRESAS 5 L ICHET 5,
HBs HEEEMERIIZ 50 Tid, HBV-DNA EBRE, i 1L 2EE & ICERBEd g,

Q x>t
BRKIZHA, HBV DIRFERERESRBNBZ T O 728 0T, BEMEN () 2780
B &5 & U A SE THIO B KA T2 2 L3 BOMETH 5.
BUE, JEAERMAEPIRIE OF RS RIS e B 28 1 8 H20- -7 F-014) 12k b, &
YA CD20 PB4 B MM Y v /SR L L, VY F v w7+ 257 04 FHFRLSERESO

368 NI EEYU VSR GCOPY] 498 - 12552
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HBs HUGEEM N A U A 2 BEICxi4 5 HBV-DNA =4 Y v /DA A3 2 0D %5
AL EIEERIT R A4S - EfrPTH 5 (C-SHOT0802: UMIN000001299) .
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