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Mortality Secondary to Fulminant
Hepatic Failure in Patients with Prior
Resolution of Hepatitis B Virus
Infection in Japan

Takeji Umemura,' Eiji Tanaka,' Kendo Kiyosawa,'* Hiromitsu Kumada,’
and the Japan de novo Hepatitis B Research Group*

‘Department of Intemal Medicine, Hepatology; and ‘Gastroenterclogy, Shinshu
University School of Medicine, Matsumoto, and “Department of Hepatology,
Toranomon Hospital, Tokyo, Japan

Hepatitis B virus (HBV) reactivation in. patients with resolved
HBYV infection was found in 23 (4%) of 552 newly hepatitis
B surface antigen—positive patxents in Iapan Because one-
fourth of cases develop into fulmmax_xt_hepatxc failure and
mortality is 100%, management of HBV reactivation in pa-
tients with resolved HBV infection should be discussed.

Reactivation of hepatitis B virus (HBV) is becoming a well-
recognized complication in patients with chronic HBV infec-
tion who are undergoing cytotoxic chgmotherapy or immu-
nosuppressive therapy [1-5]. HBV reactivation has a variety of
manifestations, ranging from subdinical increases in trans-
aminase activity to severe and potentxally fatal fulminant he-
patic failure (FHF). Because clinical studles have demonstrated
that lamivudine therapy reduces the rate of HBV reactivation
and mortality [6-9], ‘prophylactic antiviral therapy-is advised
for HBV carriers at the onset of chemotherapy {10].

The clearance of hepatitis B surface antigen (HBsAg) and

the appearance of antibody to HBsAg, with normalization of
 liver function, is generally accepted as evidence of clinical and
serologic recovery from acute hepatitis B. However, HBV rep-
lication has been shown to persist at l{)w levels in the liver for
decades [11-13], which may explain the recent increase in the
rate of HBV reactivation in patiehts with resolved infection
during or after chemotherapy and tranSplantation (1,5, 14-
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16]. Although reactivation led to FHF and even death in some
cases {17-22], the incidence of and mortality associated with
HBV reactivation have not been fully clarified in this context.
Recently, a prospective study [23] from Hong Kong revealed
that 3.3% of HBsAg-negative patients developed HBV reacti-
vation after chemotherapy. In Japan, because ~20% of indi-
viduals are positive for at least 1 HBV marker [24], HBV re-
activation during or after immunosuppressive treatment may
become a critical issue in the near future. Thus, we investigated
the mortality associated with and prevalence and clinical sig-
nificance of HBV reactivation in Japanese patients with resolved
HBV infection in a multicenter, cross-sectional study.
Methods. In 2005, we sent a questionnaire to 230 hospitals

- certified by the Japan Society of Hepatology; this included ques-

tions about patients who had become newly positive for serum
HBsAg from January 2000 through December 2004 [25]. A
total of 1239 patients were registered by 93-hospitals (40%).
Of those patients, 55 were recorded as having experienced HBV
reactivation after having resolved HBV: infection, and the re-
maining 1184 patients were classified as having acute hepatitis
B. Sixty-three (68%) of 93 hospitals responded to a second
survey and provided information on 552 patients enrolled in
this study; 23 of these patients developed HBV reactivation,
and 529 had acute hepatitis B.

HBV reactivation was defined (according to a slight modi-
fication of the report by Hui et al. [23]) as a decrease in the
level of antibody to HBsAg that was associated with the reap-
pearance of HBsAg, a 3-fold elevation of serum alanine ami-
notransferase (ALT) level above normal, and detection of HBV
DNA in serum during or dﬁer chemoth_e_rapy. The diagnoses
of acute hepatitis B and FHF were defined as reported elsewhere
[26]. Patients with other liver diseases were excluded. Serum
HBV markers were determined as repbrted elsewhere [26]. Se-
rum levels of HBV DNA were ‘determined with use of Amplicor
HBV Monitor kits (Roche Diagnostics) at each hospital when
the patients were admitted.” HBV genotypes were determined
with use of the PCR-invader method, with genotype-specific
probes [27]. This study was approved by the ethics committees
of appropriate institutional review boards. Informed consent
was obtained from each patient in accordance with the Helsinki
Declaration. ’

The Mann-Whitney U test was used to analyze continuous
variables. The x” test with Yate’s correction was used for analysns
of categorical data. In cases in which the number of patients
was <5, Fisher’s exact test was used. P < .05 was considered to
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be statistically significant. Statistical analyses were performed
using SPSS, version 15.0] (SPSS).

Results. 'We first compared the demographic, clinical, and
virologic features of the 23 patients who experienced HBV re-
activation with those of the 529 patients with acute hepatitis
B (table 1). The reactivation group had a significantly higher
median age and median serum HBV DNA level (P < .001) and
significantly lower peak ALT and albumin levels (P < .001). Al-
though HBV genotype was not determined for one-half of the
patients with acute hepatitis B, marked differences in the dis-
tribution of genotypes were seen; HBV type A occurred less
frequently (P = .003) among patients with HBV reactivation
than among those with acute hepatitis. However, HBV type B
occurred more frequently among patients with HBV reacti-
vation (P<.001).

FHF was more common among patients with HBV reacti-
vation than among those with acute hepatitis (P = .048). Of
the 23 cases of HBV reactivation, 6 (26%) resulted in liver-
related death, 11 (48%) resolved, and 6 (26%) led to chronic
hepatitis B. In contrast, of the 529 cases of acute hepatitis B,
490 (93%) were self-limited, 16 (3%) became chronic, and 21
(4%) resulted in death. These results revealed that liver-related
mortality was significantly higher in the group with HBV re-
activation than in the group with acute hepatitis (P<.001).

We then compared the clinical features of FHF between the
groups (table 2). Patients with HBV reactivation had a higher
median age, significantly lower peak ALT levels (P = .006),

higher HBV DNA levels (P = .035), and higher mortality
(P = .031) than did patients with acute hepatitis B.

Malignant lymphoma-associated morbidity was significantly
higher among patients with HBV reactivation who developed
FHF than among those who did not develop FHF (table 3). A
rituximab-containing treatment regimen was administered to
all patients who experienced FHF, compared with only 4 (22%)
of 18 patients who did not experience FHF (P = .004). La-
mivudine was administered to 16 (89%) of 18 patients who
did not experience FHF and to all patients who experienced
FHF at 7 and 20 days after hospital admission, respectively;
this suggests that lamivudine treatment could not prevent FHF
after HBV reactivation. Eventually, liver-related mortality oc-
curred exclusively in patients who experienced FHE There were
no statistically significant differences between the 2 subgroups
regarding HBV markers.

Discussion.  Although a prospective study by Hui et al. [23]
revealed that the incidence of HBV reactivation among HBsAg-
negative patients after chemotherapy was 3.3%, there are no
data available on HBV reactivation in Japan. In our nationwide
cross-sectional study, a total of 552 newly HBsAg-positive pa-
tients were registered from 63 tertiary care hospitals. Overall,
HBV reactivation was found in 4% of patients with resolved
infection after chemotherapy. Serum and liver samples were
not available before chemotherapy for most of these patients;
therefore, we were unable to prove specifically whether reac-
tivation was a result of occult or acute HBV infection. However,

Table 1. Demographic and clinical characteristics of patients with hepatitis B virus (HBV) reac-
tivation, compared with those of patients with acute hepatitis B.

Characteristic

Patients with
acute hepatitis B P

Patients with

Age, median years (95% Cl
Male sex

330964
374/529 (71)

6.4 (1.0-23.7)

. 57/232 (25)

1417232 (61)

Treatment

Lamivudine
Ed
Fulminant hepatic failure

NOTE. Data no. (%) of patients, unless otherwise indicated. ALT, alanine aminotransferase; NS, not statistically

significant; PT, prothrombin time.
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Table 2. Demographic and clinical characteristics of patients with hepatitis B virus (HBV) reactivation
who experienced fulminant hepatic failure (FHF), compared with those of patients with acute hepatitis

B who experienced FHF.

Characteristic

Patients with FHF

With HBV reactivation

With acute hepatitis B P

Male sex

/e an UL (9!
Peak bilirubin level, median mg/dL (95% Cl)

26/45 (58)

9.9 (4.9-30.5)
a4

Genotype
A

0/5 (0}

4/5 (80)

16.0 (0.2-37.0)

2/16 (13} NS
V)2

11/16 (69) NS

Liverrelated death

5/5 (100)

21/45 (47) 031

NOTE. Data are no. (%) of patients, unless otherwise indicated. ALT, alanine aminotransferase; NS, not statistically

significant; PT prothrombin time.

because all patients were negative for HBsAg and positive for
antibody to hepatitis B core antigen before treatment, we pre-
sumed that reactivation was occult in nature.

In our study, patients who experienced HBV reactivation
were significantly older and had lower serum albumin levels,
compared with patients with acute hepatitis B. The immune
status of many patients may have been further decreased by
cytotoxic chemotherapy. Approximately 20% of the patients
who experienced HBV reactivation developed FHE. Surpris-
ingly, mortality was 100%, implying that FHF in these cases is
severe. Both the prevalence of and mortality associated with
FHF were significantly higher among patients who experienced
HBV reactivation than among those with acute HBV infection.

Although the group with HBV reactivation also had lower al-

bumin levels at the onset of lamivudine therapy, the devel-
opment of FHF could not be predicted from this study. Thus,
it is crucial to prevent FHF in patients with HBV reactivation
with use of agents other than—or complimentary to—lami-
vudine. Unfortunately, preemptive therapy is not recom-
mended because of the difficulties in detecting reactivation. Hui
et al. [23] recommended monthly testing of HBV DNA levels
and immediate antiviral therapy when levels are 100-fold the
levels before chemotherapy. However, this sﬁategy is still con-
troversial [28, 29] and needs testing in a randomized study.
A recent study revealed that HBV type Bj and G1896A mu-
tations were independently associated with a fulminant out-
come in patients with acute HBV infection [30]. However, HBV
genotype, serum HBV DNA level, or mutations in G1896A or
A1762T/G1764A did not influence the development of FHF in
patients who experienced HBV reactivation in this study. HBV

reactivation in patients infected with HBV genotype A was also
not found in this study, which may be explained by the fact
that this genotype occurs in only 1.7% of patients with chronic
hepatitis B in Japan [31].

Because our study and other studies [23] have confirmed
that HBV reactivation can be fatal, we need to emphasize greater
testing of HBV markers, including antibody to hepatitis B core
antigen, antibody to HBsAg, and HBV DNA levels before ad-
ministration of chemotherapy, especially therapy containing ri-
tuximab. Patients with resolved HBV infection should be rou-
tinely monitored for liver function and HBV DNA levels, and
antiviral therapy should be administered immediately when
evidence of HBV reactivation is found.

In conclusion, HBV reactivation is found in 4% of newly
HBsAg-positive patients with resolved HBV infection in Japan.
One-fourth of cases of HBV reactivation develop into FHF, and
mortality is extremely high. Because our study was unable to
distinguish HBV reactivation from occult HBV infection and
could not clarify whether antiviral therapy was effective; a pro-
spective study is being planned to clarify the mechanism of
HBYV reactivation and the benefits of antiviral therapy.

- Japan de novo Hepatitis B Research Group. Tetsuya Ish-
ikawa (Aichi Medical University), Takaaki Otake (Asahikawa
Medical University), Kunihide Ishii (Asakura Hospital), Ken-
ichi Fukai (Chiba University), Yoichi Hiasa and Morikazu Oniji
(Ehime University), Yuichi Tanabe (Fukuoka City Hospital),
Kozou Fujio (Fukuyama City Hospital), Tatsuro Sakata (Fu-
kuyama Medical Center), Eiichi Tomita (Gifu Municipal Hos-
pital), Hideki Hagiwara (Higashiosaka City General Hospital),

‘Mikiya Kitamoto (Hiroshima Prefectural Hospital), Shoichi
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Table 3. Demographic and clinical characteristics of patients with hepatitis B virus (HBV) re-
activation who did and did not experience fulminant hepatic failure (FHF).

Patients with HBV reactivation

Did not
Experienced FHF experience FHF
Characteristic {n = 5) (n = 18) P
Age. median years (95% C)) = 6314764 . 6313971 S

Male sex .
Poak ALT level: median: IU/L (95%-C =7
Peak bilirubin level, median mg/dL (95% C!)

PT%2 medan % (95% C)

Genotype

1907 (359—1823)
20 8 (10. 2—45 n

1161 NS
10167(124-2524) NS
7.6 (0.3-24.9)

. . ,7750180-101.8) <001
176 (83-1035! 7266'(58-16901 NS
. 07104-72) NS

07 (0.3-13.6)

Mutation

Treatment

Liverrelated death

a (44) _
)

5 (100} 16 {(89)

<.001

5 (100)

NOTE. Data are no. (%} of patients, unless otherwise indicated. ALT, alanine aminotransferase; NS, not statistically

sngmﬁcan(, PT, prothrombin time.

? Laboratory data are from the start of lamivudine therapy.

Takahashi (Hiroshima University), Yuji Oka (Hitachi General
Hospital), Koichi Abe (Iwate Medical University), Makoto Oke-
tani and Hirohito Tsubouchi (Kagoshima University), Akito
Sakai (Kanazawa University), Mutsumi Tsuchishima (Kana-
zawa Medical University), Gotaro Yamada (Kawasaki Medical
University), Yoshihiro Akahane (Kofu Municipal Hospital),
Akihide Masumoto (Kokura National Hospital), Hiroyuki Shi-
momura (Kurashiki Central Hospital), Tatsuya Ide (Kurume
University), Masahito Minami (Kyoto Prefectural University),
Sawako Inoue (Kyushu University), Michimori Kono (Matsue
City Hospital), Motoo Iwasa (Mie University), Naoya Murash-
ima (Mishuku Hospital}), Shigehiko Sainokami (Mizusawa Hos-
pital), Masayuki Kurosaki Musashino Red Cross Hospital),
Toru Ishikawa (Nagaoka Red Cross Hospital), Hiroshi Yatsu-
hashi (Nagasaki Medical Center), Shogo Okoshi (Niigata Uni-
versity), Kenji Soga (Nippon Dental University Niigata), Shi-
getoshi Fujiyama (NTT West Japan Kyushu Hospital), Yuji Kato
(Oita Prefec{ural Hospital), Tetsuo Takehara and Morikazu Seki
(Osaka University), Hiromasa Yoshihara (Osaka Rosai Hospi-
tal), Tadakazu Sekine (Saiseikai Kawaguchi General Hospital),

Shuichi Miyase (Saiseikai Kumamoto Hospital), Tomoteru Ka-
mimura (Saiseikai Niigata Daini Hospital), Shuichi Kubo (Sais-
eikai Yokohama Nanbu Hospital), Yoshiyasu Karino (Sapporo-
Kosei General Hospital), Masamichi Nagasawa (Seirei
Hamamatsu General Hospital), Takayoshi Ito (Showa Univei-
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Guidance for Industry

Requalification Method for Reentry of

Blood Donors Deferred Because of Reactive

Test Results for Antibody to Hepatitis B;
Core Antigen (Antl-HBc)

- : DRAFT GUIDANCE
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announcing the availability of the draft guidance. Submit written comments to the Division of
Dockets Management (HFA-305), Food and Drug Administration, 5630 Fishers Lane, Rm. 1061,
Rockville, MD 20852. - Submit electronic comments to http://www.regulations.gov. You should
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Guidance for Industry

Requalification Method for Reentry of Blood Donors Deferred Because
of Reactive Test Results for Antibody to Hepatitis B Core Antigen
(Anti-HBc¢)

’s)
A current thinking on thzs topzc It does not create or confer any rights for or on any person and

| does not operate to bind FDA or the public. You can use an alternate approach if the approach

} satisfies the requirements of the applicable statutes or regulations. Ifyou want to discuss an
alternate approach, contact the appropriate FDA staff. If you cannot identify the approprtate

§ F"DA staff, call the appropriate number listed on the title page of this guidance.

I INTRODUCTION

We, FDA, are providing recommendations to you, establishments that collect human blood or
blood components, for a requalification method or process for the reentry of deferred donors into
the donor pool based on a detérmination that previous tests that were repeatedly reactive for
antibodies to hepatitis B core antigen (anti-HBc) were falsely positive and that there is no
evidence of infection with hepatitis B virus (HBV). Currently, donors who are repeatedly
reactive on more than one occasion for anti-HBc (samples from more than one collection from
the donor are repeatedly reactive for anti-HBc), must be indefinitely deferred, in accordance with
Title 21 Code of Federal Regulations, section 610.41(a) (21 CFR 610.41(a)). Although it may
seem unlikely that two anti-HBc tests would be false positives, such situations have occurred
with some frequency because of the relative non-specificity of these tests. The result is that

~ many otherwise suitable donors are indefinitely deferred because of their anti-HBc test results
even though medlcal follow-up of such donors indicates that they are not infected with HBV

The availability of an FDA-licensed hepatitis B virus nucleic ac1d test (HBV NAT), Wthh is
particularly sensitive when single samples are tested, provides an additional, powerful method of
determining whether a donor who has been deferred because of anti-HBc reactivity is truly
infected by HBV. Due to the availability of this licensed HBV NAT and the improved
specificity of anti-HBc assays, we are recommending in this guidance a reentry algorithm for
donors deferred due to falsely positive repeatedly reactive tests for anti-HBc.

FDA'’s guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidances describe the FDA’s current thinking on a topic and should be
viewed only as recommendations, unless specific regulatory or statutory requirements are cited.
The use of the word should in FDA’s guidances means that somethmg is suggested or
recommended but not required.
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BACKGROUND
A. Clinical Significance of Donor Screening for Hepatitis B Virus Infection

HBV is a major human pathogen that causes acute and chronic hepatitis, cirrhosis and
hepatocellular carcinoma (Ref. 1). HBV is an enveloped virus with a partially duplex
circular deoxyribonucleic acid (DNA) genome of approx1mately 3,200 bases. Most
primary infections in adults are self-limited; the virus is cleared from the blood and liver,
and individuals develop a lasting immunity. Fewer than 5% of infected adults develop
chronic infections that can be asymptomatic (i.e., a carrier state). About 20% of
chronically infected individuals develop cirthosis. Chronically infected subjects have
100 times higher risk of developing hepatocellular carcinoma than non-carriers. The
mortality of acute HBV infection is about 1%. In the United States, deaths from chronic
HBV infection are estimated to range from 3,000 to 5,000 individuals per year (Ref. 2).

Currently, HBYV is transmitted by blood transfusions more frequently than hepatitis C
virus or human immunodeficiency virus (HIV). The residual risk of post-transfusion
HBYV infection from donations screened for hepatitis B surface antlgen (HBsAg) and anti-
HBc have been estimated as 1 in 63,000 donations (Ref. 3) to 1 in 180,000 donations
(Ref. 4). The major cause of HBV transmission by blood is attributable to donations
from asymptomatic donors with acute HBV infections who have not yet developed
HBsAg (i.e., donors in the seronegative window period), and from donors with chronic
infections in which serological markers are not detected (occult hepatitis B).
Seronegative blood donations from infected individuals can transmit-hepatitis B. In such
cases, lookback studies using polymerase chain reaction have shown that HBV DNA can
be detected at low levels in the donor’s blood (Ref. 5).

HBsAg becomes detectable in blood 30 to 60 days after infection followed by emergence
of anti-HBc. Viremia develops by the time HBsAg is detected, and can reach 10°-10'°
virions/ml in acute infections (Ref. 1). Upon clearance of the HBV infection by the
immune response, the HBsAg antigen disappears from the circulation and detectable anti-
HBc and antibody to hepatitis B surface antigen (anti-HBs) usually persists indefinitely.
There is evidence that anti-HBc can decrease and even disappear over a period of decades
in resolved infections (Ref. 6). In chronically infected individuals, tests for HBsAg and
anti-HBc¢ usually remain positive for life and lower viral titers can be detected in blood
for a long period but tend to decline over time. '

HBV NAT assays for detection of HBV DNA have been developed. So far, one test has

‘been licensed for screening blood donations using a minipool sample format. This assay

is also indicated for testing samples from individual donations, thus i increasing test
sensitivity. In a BPAC meeting on October 21, 2004 (Ref. 15), we proposed a revised
reentry algorithm in which subsequent testing of the donor for HBsAg and anti-HBc is
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retained, but sensitive HBV DNA testing using a licensed NAT would replace anti-HBs
testing. While the Committee did not take a formal vote on FDA’s proposed algorithm,
the Committee did not raise any objections to FDA’s proposal. We are not proposing
additional testing for anti-HBs as part of donor reentry because extensive hepatitis B
vaccination programs have been in place for a number of years, resulting in many
individuals having anti-HBs from vaccination. As a result, anti-HBs now has
questionable value as a marker of hepatitis B infection.

Sinice October 21, 2004, we have licensed a qualitative test for the direct detection of
~ HBV DNA in human plasma from donations of Whole Blood and blood components for
- transfusion, and Source Plasma. The avarlablhty of a sensitive, FDA-licensed HBV NAT
assay, particularly when single samples are tested, provides an additional, powerful
‘method of determining whether a donor who has been deferred because of anti-HBc
reactivity is truly infected by HBV. Due to the availability of a licensed HBV NAT and
. the improved specificity of antr-HBc assays, we are proposmg a reentry algorlthm for
'antl-HBc in thrs guldance

B.  Rationale for the Requallficatlon Method for Reentry

_V'Under 21 CFR 610 40(a), you must test each donatron of human blood or blood

' component intended for use in preparmg a product, mcludmg donations intended as a

- component of, or used to prepare, a medical device, for evidence of infection due to

- HBV. Testing for evidence of infection includes testing for the presence of HBsAg and
anti-HBc. In addrtron some blood establrshments also test blood donatlons for HBV
DNA by NAT. '

- Under 21 CFR 610. 41(a) blood estabhshments must defer donors who tést reactive' by a
" screening test for evidence of mfectlon due to a communicable disease agent(s) listed in
21 CFR 610.40(a). However, donors who'test repeatedly reactive for anti-HBc on only
~one occasion need not be deferred (21 CFR 610.41(a)(1)), although the donation
" collected would be unsuitable (Ref 1 1) Donors who test reactive on more than one
occasron do not fall wrthm this prov151on and must be deferred under 21 CFR 610: 41(a)

- .'_Under 21 CFR 610. 41(b) we provrded for reentry of a deferred donor whois _
_subsequently “found to be suitable as a donor of blood or blood components bya
'requalrﬁcatron method or process found acceptable for such purposes by FDA e

Unﬁl now, we have not recommended a requalification method for reentry of donors
deferred due to repeatedly reactive test results for anti-HBc because there was no

'In 21 CFR 610: 41(a) FDA requlres that blood establrshmcnts defer donors who test reactive by a screemng test for
evidence of infection due to a communicable disease agent listed in section 610. 40(a). In section 610.41(a)(1),
however, a donor who tests reactive for anti-HBc on only one occasion is not required to be deferred. In this
guidance, we refer to reactive test results for HBsAg and antr-HBc as “repeatedly reactive” to accurately descrlbe
the testmg algorithm for anti-HBc. - - : :
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supplemental (additional, more specific) test available. Although donor screening for
anti-HBc has contributed to blood safety, a large proportion of donors with anti-HBc
reactivity who fulfill all other donor suitability criteria have been indefinitely deferred on
the basis of potentially false positive anti-HBc test results (Refs. 7, 16). It is estimated
that as many as 21,500 potentially eligible donors were deferred annually in the late
1980s and 1990s because of false positive anti-HBc results, and that over 200,000 donors
could be eligible for reentry (Ref. 7).

III. RECOMMENDATIONS

For purposes of reentering into the donor pool a donor who has been indefinitely deferred
because of having tested repeatedly reactive for anti-HBc on more than one occasion, we
recommend that, after a minimum of 8 weeks following the last repeatedly reactive anti-HBc
test, you obtain a pre-donation blood sample (i.e., a blood sample which is obtained prior to any
next donation) from the donor for follow-up testing, using licensed tests for HBsAg, anti-HBc
and HBV DNA by NAT. Provided that the blood sample test results are negative for HBsAg,
anti-HBc and HBV NAT, the donor may, at a later date, return to donate blood. When the donor
returns to donate, subsequent to the negative tests for HBsAg, anti-HBc, and HBV NAT on the
pre-donation sample, we recommend that you reenter the donor as eligible to donate Whole
Blood and blood components, provided that all other suitability criteria are met.

For donor retesting, we recommend that a minimum 8-week (56 days) period elapse following
the last repeatedly reactive anti-HBc test, because this time period provides sufficient confidence
that at least one of the three HBV markers (HBsAg, anti-HBc, and HBV DNA) will be detectable
if the donor had been truly infected with HBV at the time of that last anti-HBc reactive donation
(Ref. 1). In addition, 56 days is the minimum time period permitted between donations of Whole
Blood (21 CFR 640.3(b)). '

For purposes of reentry, we recommend that you use a licensed HBV NAT labeled as having a
sensitivity of < 10 copies /mL (at 95 % detection rate). This sensitivity reflects the current
technological capabilities regarding sensitivity of HBV NAT assays. Depending upon the assay
and the platform used, this sensitivity may only be achieved when testing individual donor
samples.

Donor reentry following deferral for repeatedly reactive tests for anti-HBc¢ on more than ene
occasion:

A. You may reenter into the donor pool a donor who has been indefinitely deferred
solely because of repeatedly reactive tests for anti-HBc on more than one occasion if

(see flow chart in the Appendix): ‘

1. After a minimum of 8 weeks following the last repeatedly reactive anti-HBc
test, you collect a follow up sample from the donor, and this sample tests
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negative on licensed tests for HBsAg, anti-HBc, and HBV DNA by NAT
(sensitivity at 95% detection rate of < 10 copies/mL)
and
2. When the donor presents to donate, subsequent fo the negative tests for

HBsAg, anti-HBc, and HBV NAT, you determine that the donor meets all
eligibility criteria for donors of Whole Blood and blood components

B. You should continue to mdeﬁmtely defer a donor who was deferred for anti-HBc

reactivity on more than one occasion and whose sample or donation tests repeatedly
reactive on the: 1) HBsAg test (whether or not the neutralization test is positive), 2)

anti-HBc test, or 3) HBV NAT. Positive results on tests for HBsAg, antl-HBc or
HBV NAT may be useﬁll in donor counsehng

> If you wish to perfonn follow-up testing on a donor who is deferred because of anti-

' HBc test results, you may do so before the end of the 8-week waiting period for donor -
o _notlﬁcatlon purposes or for medical reasons. Negatlve test results'on follow-up for
" "'HBsAg, anti-HBc, and HBV NAT (sensmwty at 95% detection rate of <10~
coples/mL) may be useful in donor counseling. However, only negatlve results for
- all three tests, obtained at least 8 weeks after the last repeatedly reactive anti-HBc

result, would qualify the donor for reentry. If you obtain a reactive HBV NAT, or
repeatedly reactive HBsAg or anti-HBc, or positive HBsAg result on any of these

" tests durmg this 8-week waiting period, the donor would not be ehglble for reentxy,
' and we recommend that you defer the donor mdeﬁmtely :

- ':'iMPLEMENTATION

This guidanceis bei_hg ci_iStxjibgted for comment purposes only.
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APPENDIX

- REENTRY FOR DONORS DEFERRED BECAUSE OF REPEATEDLY REACTIVE
- TEST RESULTS FOR ANTI-HBc

Donors previously deferred solely because of repeatedly reactrve anti-HBc test on more than one
occasion .

After a minimum of 8 weeks! followmg the last repeatedly reactive anti-HBc test results on more
than one occasion, test a follow-up sample using llcensed HBsAg and anti-HBc tests, and HBV
NAT? L |

Y

HBsAg RR’ or Anti-HBc RR or HBV NAT Reactive . All tests non-reactive o

~ Defer donor indefinitely - - . Reenter donor -
' TR e (Donor elrglble to donate)

v LIf the donor sample is tested before 8 weeks followmg the last repeatedly reactive ant1~HBc test
~ results on more than one occasiof, a) if the sample tests HBsAg RR or anti-HBc RR or HBV
. NAT reactive, the donor is mdeﬁmtely deferred, and b) if the sample. tests negative on all three -
of these tests, the donor should be retested aﬁer a minimum of 8 weeks followmg thelast
repeatedly reactive anti-HBc test result on more than one occasron usmg hcensed HBsAg and
anti-HBc tests, and HBV NAT:"
2 The sensitivity of the HBV* AT used should be < 10 copres/mL at 95% detectlon rate
Regardless of the neutrahzatron test result : S
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Case Report

Anti-HBs positive occult hepatitis B virus carrier blood infectious
in two transfusion recipients™
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Background/Aims: Occult hepatitis B infection (OBI) in blood denations is not considered infectious when anti-HBs is

present. ‘ :

Methods: Four months after transfusion of eight blood components during coronary arterial bypass surgery, a 59-year-
old patient developed acute hepatitis B. A second 71-year-old patient transfused with a red cell concentrate (RCC) from
one of these donations had early HBYV infection 7 months post-transfasien. Samples were tested for HBV serological

markers and HBV DNA was quantified and sequenced.

Results: One implicated donation contained anti-HBc, anti-HBs (12 TU/L) and 180 IU/ml of HBV DNA. Previous and
subsequent samples contained 3-10 times lower viral load and slightly variable anti-HBs. Two previous donations did not
- cause HBV infection. Recipients of the FFP and RCC from the index donation were both HBV infected and carried geno-

type D strains with sequences identical to the donor strain.

Conclusions: Despite anti-HBs, an OBI carrier transmitted HBV to two immunocompetent lt_rzinsfu‘si‘on lfecipiénts.
© 2008 Earopean Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved.
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‘quency of

1. Introduction

In Slovenia, approximately 100,000 donations per
year are collected. However, in 2005-2007, six cases of
HBV transmission by transfusion were reported. Inci-
dence was probably underestimated due to a high fre-
subclinical infection. Since HBsAg
serological screening with a sensitive assay is systemati-
cally performed, transfusion transmission of HBV can
originate from either recent infections in the pre-HBsAg
seroconversion window period or occult HBV infection
(OBI). OBl is defined as an atypical carrier state charac-
terized by the presence of HBV.DNA in plasma without
detectable hepatitis B surface antigen (HBsAg) with or
without antibodies to hepatitis B core antigen (anti-
HBc) and hepatitis B surface antigen (anti-HBs) [1].

0168-8278/$34.00 © 2008 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved.

doi:10.1016/.jhep.2008.02.016
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It is generally accepted that HBV DNA in blood may
carry the risk of transmission, particularly in the pre-
HBsAg window phase [2). However, the transmission
risk of OBIs is not well defined, although some cases
of OBIs with anti-HBc only infectious by transfusion
were described [2,3].

HBYV transmission by blood components from a sin-
gle anti-HBs positive OBI donation to two recipients is
presented.

2. Case report

A patient who had been transfused 4 months previ-

ously with five units of fresh frozen plasma (FFP) and

three units of RCC was suspected of acute hepatitis B.

Stored samples from each implicated donation were

tested for HBV markers. Seven samples were HBYV mar-
ker negative. One sample was anti-HBc reactive and
contained HBV DNA. The implicated donor was identi-

fied and stored samples from eight previous donations

and one donation subsequent to the index donation as
well as three follow-up samples were tested for HBV
markers, ' S

The first recipient of an FFP unit from the
~donation was a 59-year-old male who was screened neg-

. ative for HBV markers 3 days prior to cardiac arterial

index

_ bypass. He was transfused on 23rd June, 2005. Four.
~_months later, clinical and laboratory evidence of acute

Hepatitis B was obtained. ALT level was 1821 TUJL,
HBsAg and anti-HBc IgM became reactive. No sample
was available for HBY DNA-testing. In a sample col-
* lected 4 months later, HBsAg was undetectable, IgM

anti-HBc remained present and HBV DNA was at low - -

level (Table 1).

- amplified, sequenced.

1023

The second recipient of the index donation was a 71-
year-old female who received two units of RCC follow-
ing orthopedic surgery. No pre-surgical HBV screening
was performed and no post-surgical evidence of
HBV infection was noted. A blood sample obtained
7 months after transfusion was anti-HBc negative but
HBsAg positive and contained a high level of HBV
DNA (Table 1). Nine months post-transfusion, ALT
level was 566 IU/L. At 14 months post-transfusion the
patient had recovered.

2.1. Methods

Routine blood donation screening for HBsAg was
performed using Abbott PRISM (Abbott laboratories,
Delkenheim, Germany). HBsAg repeat testing, anti-
HBc and anti-HBs assays were performed with Abbott
AxSYM. Cobas Amplicor HBV Monitor (Roche, Basel,
Switzerland) and in-house real-time PCR (QPCR) as
previously described were used to detect and quantify
HBV DNA [4]. Basic core promoter/pre-core region
(BCP/PC), Pre-S/S regions and full HBV genome were

and phylogenetically analyzed as
described [5]. , .

3. Results and discussion

The index donation met-the criteria defining ‘occult’

‘hepatitis B virus carriage since the plasma contained

no detectable HBsAg: but HBV DNA, anti-HBc and
low titer of anti-HBs. This pattern was consistent 7
and 16 months after the index donation. Seven prior
donations carried - anti-HBcand anti-HBs although
HBYV DNA ranged between 7 and 63 1U/ml when tested

Table 1
Hepatitis B virus markers in the OBI donor and two HBY infected recipients , ‘
Time from Index = HBsAg  Anti-HBc  Anti-HBc IgM . -Anti-HBs (IU/L) - HBV DNA (IU/ml)- HBYV genotype
‘ donation (m) ' A Amplicor QPCR - ‘
. Donor —a5 - + ‘ND 29 Neg 63
o -37 - + - ND 15 Neg Neg
- - + ND 16 . Neg . 35 . -
-23 - + ND 16 Neg 45
-19 - + ND 19 Neg 7
13 - + - ND | is Neg ND
=6 - + ND 15 Neg ND
Index - +. “ND - 12 <60 180 D
+3 - + ND 53 Neg ND
+7 - + ND 31 Neg 16
+12 - ND ND ND ND ‘Neg
. +16 = + “ND 25 _ Neg 40
Recipient'l. - —3days - - SR - ND e ND ND-
] + + + - e : ND ND
+8 - o+ S+ - 12 185 D
Recipient2  +7 + ~ - - LIx10°. 17x10®° D
+14 - + +. - Neg ND

—, non-reactive; ND, not done; Neg, negative.

42



1024 S. Levicnik-Stezinar et al. | Journal of Hepatology 48 (2008) 1022-1025

with a sensitive in-house assay but was consistently
undetectable by a commercial assay except in the Index
sample. This pattern indicates recovery from >S5 years
past HBV infection (Table 1). Despite being tested with
the high sensitivity assay, two of the nine donor samples
tested remained HBV DNA negative, suggesting fluctu-
ations of viremia. Prior to the index donation, anti-HBs
levels were essentially stable (15-29 TU/L) but increased
from 12 to 53 IU/L 3 months later suggesting minimal
immune response. There was no, clinical evidence that
14 previous donations and one subsequent donation
were infectious to recipients. Pre- and post-transfusion
samples from recipients of —71 and —13 month-dona-
tions showed no serological evidence of HBY infection.
The —71 recipient was negative for HBsAg, anti-HBc
and anti-HBs pre-transfusion, and 4 months post-trans-
fusion, HBsAg was negative but anti-HBc was not
tested. The —13 month recipient did not carry HBsAg,
anti-HBc or anti-HBs 42 months after transfusion.

In contrast, there is strong evidence that both recipi-
ents of the index donation were HBV infected since
acute hepatitis B occurred in recipient 1, 4 months after
transfusion. In recipient 2, the 7-month post-transfusion
sample containing HBsAg and high HBV DNA load
without anti-HBc strongly suggested recent acute HBV
infection and was followed by serological evidence of
recovery (Table 1). A high ALT level 9 months post-
transfusion that normalized after 14 months further
supported this conclusion. The 4-month and probably
7-month long incubation time observed in recipients 1
and 2, respectively, could be explained by a relatively
low infectious dose further decreased by partial anti-
HBs neutralization (calculated on the basis of 180 IU/
ml of HBV DNA and 200 ml of FFP for recipient 1 at
200,000 copies and 20,000 copies in 20 ml of RCC
plasma for recipient 2). Published data indicated that
lower infectious dose prolonged HBV incubation time
and milder symptoms [6). Transfusion transmission
was further demonstrated by the Pre-S/S sequence iden-
tity between the index donation, recipient 1 and recipi-
ent 2 strains from follow-up samples. The whole
genome sequences of recipient 2 and index donation
were identical. Strains were of genotype D. Of note,
the deduced amino acid sequence of the S protein was_
wild-type when compared to the genotype D consensus
sequence except for A117T and S133Y, neither of these
substitutions being recognized as escape mutants. An
escape mutant mechanism explaining the infectivity of
the index donation but not of the other donations from
the donor was thus excluded. Similar cases of break-
through HBV infection with wild-type strains have been
described [7]. Although suppression of the HBV replica-
tion and gene expression is a reported cause of occult
HBYV [8}, no mutation in the parts of the genome impli-
cated in replication was found. Imperfect containment
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of viral replication by the donor immune system is the
most likely cause of low levels of HBV DNA.

The stability of HBV DNA load and anti-HBs in
multiple samples preceding the index donation and
tested simultaneously contained 6-10 times less viral
DNA than the index donation (Table 1). It is therefore
speculated that the main factor singling out the .index
donation was a temporarily higher viral load sufficient
to overcome the relatively weak neutralizing capacity
of a low anti-HBs level (Table 1). This interpretation
is supported by the subsequent increase in anti-HBs level
suggesting a weak immune response.

Published data reporting the infectivity of OBIs by
transfusion are rare. One case of transmission by a
donation carrying anti-HBc without anti-HBs was
reported in Japan [2) Another study reported five
donors (4 genotype D, one genotype A2) with OBI also
carrying only anti-HBc transmitting to recipients. Of 51
traced recipients, 28 (54.9%) either developed fulminant,
fatal, hepatitis B (3 cases) or carried anti-HBc post-
transfusion although no pre-transfusion testing was
performed {3]. In the Japanese study, 16 donations
contained both anti-HBc and anti-HBs and no evidence
of HBV transmission was found [2] confirming previous
results [9]. The two cases reported here appear to be the
first related to an OBI donor with anti-HBs. Data col-
lected in Poland indicated that approximately 50% of
OBIs in asymptomatic, apparently healthy, blood
donors carry anti-HBs [10] and that levels of DNA
and anti-HBs are variable as reported here.

Considering that the recipients at age 59 and 71,
respectively, might have presented a mild, age-related,
immunodeficiency added to the trauma of major surgery
might have played a role in increasing susceptibility to
viral infection [11]. The fact. that approximately S0%
of recipients of blood components in Western Europe
present some degree of immunodeficiency related to
age, chemotherapy or therapeutic immunosuppression

. suggests an increased susceptibility to HBV infection

(12]. Limited but convincing evidence that OBIs can be
infectious and can be detected by HBV DNA screening
should be carefully considered by the health authorities
of countries where neither anti-HBc nor HBV NAT are
implemented.

Despite their apparent uniqueness, our two cases of
HBV transmission need to be factored in discussions
regarding HBV blood safety policy. They clearly illus-
trate that the neutralizing capacity of low-level anti-
HBs is limited and reinforce the validity of considering
anti-HBs below 100 IU/L to be poorly protective from
infectivity when HBV DNA is present. However, even
in the presence of higher levels of anti-HBs, in a severely
immunodeficient recipient, HBV DNA-containing
blood might be infectious and the clinical expressio
severe. '
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Detection of swine hepatitis B virus and E viruses in the liver
and serum in pigs in China
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LI Xiu-min*, WANG Ying-hua', WANG De-cheng!
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Abstract: The study reported the presence of swine hepatitis BC(HBV) and E(HEV) viruses in the
fver and serum in pigs in China. Two primers for S gene of swine HBV wére designéd and synthesized
iccording to sequences of the S genes of human HBV in the literature. Swine liver and serum samples were
tollected from a slaughter house. Swine S genes were amplified with RT-PCR and sequenced. Results
thowed that sequences of S genes of swine and human HBV viruses shared 98% —100% homology. Emis-
son transmission electron microscopy examination of HBV—positivg serum revealed presence of virus parti-
des 40—20 nm in diameter. These particles were similar to human HBV particles in terms of both diame-
lers and shapes. A positive serum was defined by the presence of the HBV surface antigen using the ELISA
nethod. Responses in a nested RT-PCR assay to a pair of degenerated primers designed from ORF2/0ORF3
ovgrlapping region indjcated presence of gene sequence of HEV in the liver, but not serum,in some pigs.

" . Key words: swine;hepatitis B virus;hepatitis E virus;electron MICroscopy
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Trizol ¥ B M E AR E YRN8 Tag B .

 ANTMALFEKERA T, Oligo(dT) .3 411

BEMIEYIBERBREAERLT; MMLY
Revetra Ace il RNA Bl %1374 TOYOBO A7
7= NCR quick £ 3t DNA & B Bl R £ 1 B
FIEIEUREAERAA; @ﬁmﬁﬁmwm
pMTIDK-T ﬁﬁiﬁkﬁii%lﬁﬁm/\iﬁa
1.3 SHBV fy PCR tﬁw

1.3. 1 DNA K [ '#DNAH‘JEEY M%Im

% LOtyul f A 300 I TES 24 ## ¥ (10 mmol/L

Tris—HCl, pHS8. 0,5 mmol/L. EDTA.S g/I SDS,
200 /L ZHE R K),55 C 4k 5 b, - -8 5-F
REEHE 2~3 W R EH M 1/10 3 mol/L

NaAc HMA 2.5 %ﬁﬁ%*&ﬁ;i&ﬁmﬁ,m
700 mL/L ZBEGVIIE 1 K FHRIEETF 20 uL K
KPEH.

e DNAMBEB.BF#FARIRAREY
1~2 g, i B BF R K B4 20.mg A A DNA £
B (0. 5 mmol/L Tris-HCl. 0. 02 mol/L EDTA,
10 g/L SDS, 0. 01 mol/L NaCl, 500 ug/ml. % {1 &
K).42~48 CH %, AB-FAh- R LB £ 8L DNA,
1.3.2 PCR#¥ R4 HBV SEEBFKX
WIT#931 9 (% 1) #47 PCR 5. PCR %K.
10X PCR B #¥% 2. 5 uL, 3|4 HBV-FP. HBV-RP

‘ £ 0.5 pl, 200_ymol/I. dNTPs 0. 5 e, Taqg BE

05 ul(2.5 U IIREAMRE 25 uL. §8%
#.94 CHIAE#E 4 min; 94 C 305,58 C 305,72 C
405,30 MEH ;72 CEM S min, F 10 g/L Bk
BEBE P e 3K L PSR BRI L EE . R4

#1 FATHMEEKK HBY #1 HEV (5314
Table 1 Primers used in detection of swine hepatitis B virus

and hepatitis E virus

oK/ /bp

Amplicon size

&S BHRFS

No. Nucleotide sequence

HBV-FP: 5-GATGTGTCTGCGGCGTTTTA-3'
HBV:RP 5'-CTGAGGCCCACTCCCATAGG-3'
HE164F1 5'-GCRGTGGTTTCTGGGGTGAC-3'
HEI64R1 5"-CTGGGMYTGGTCDCGCCAAG-3/
HE137F2 5'-GYTGATTCTCAG(‘CCTTCGCQ’ '
HE137R2 5'-GMYTGGTCDCGCCAAGHGGA-3'

281
164

137

1.3.3 PCR Z#th xR A FRHA NCR quick
X DNA B B ikl & By ¥ 5 R R R
EZE pMDIS-TEE. LA EEELTEMEYA A
' ﬁﬂF‘?‘.Fﬁ_DNAman(versionS. 2. 2.‘I.ynnon biosoft)
SR, 2 0 XA BRS8N SHBV_
bj1 . SHBV_bj2, ‘ »
L4 REHEBEAHLBEINHE
B HBV REHE ELISA £ 3% H#:f1 HBV
PCR % #4 P ¥ /% A7 49 M 3 #% & . 4 000 r/min B .

30 min B _E WL MAEERROR HBV B8 E
- Hifk.4 CER KR 15 000 r/min Bl 1 hF L&
WAL R PBS BB RROBERTHEM L,

F1 10 /L BB RS . e GETLA.
1.5 HEV RNA f§83 PCR &}

- # Trizol BB & RNA. M Inoue £ %14t
# 4 PCR B[ (% 1)#4F RT-PCR, ##F
BR: SXEHFBEHMB 6 uL, 20 mmol/L Oligo

(dT) 0.5 uI.,10 mmol/L. dNTP 2 L, MMLV (100
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EXHRF: E%%Hﬂﬂﬁ?&ﬂﬁﬁﬁﬁ&&ﬂﬂﬁﬁ&%#&ﬂ 923

U/ul) 1 u.,DEPC /K 6 uL.,RNA B0 4i5) 1 ,LL,
RNA 270 CAE 5 min, ®EF T K E 10 min, B
14 yLfEAEAR . BEFE 42 C 1 h,95 C 5 min, B
4 uL PFHE MR FHIT PCR, PCR A& .10XPCR
Z MW 2 5 pl, 20 mmol/I. 3] % HEI64F1.
HE164R1 & 0. 5 ul, 200 pmol/L dNTP 0.5 L.,
TaqB§ 0.5 pL(2.5 U), INKE KK R E 25 ul., #
X4 AT 8.8 1 Ry MRS, W2 uL
NERHATHE 2 RY H. 85T 20 o/L BsES
JBE o el YK, B B R AR (R EE L RAE

2 R

2.1 SHBV #
2.1.1 PCR # #|
DNA,NM A HBV S EH K 5| 4 247 PCR $ #, 3k
BEFYAR/ANAR 300 bp, STEEI A B K/
(RE D,

2.1.2 PCR #&® A% % X SHBV_bjl.SH-
BV bi2 FEHFTHMEF . EREHR, Fy¥REEHS
GenBank #" HBV 80 @ W #X 100% . WHE B
FFIVRAESE 519.520 (U A ELE R (LE 2) .

HBY (x04615)
SHBY_bj1
SHBY_bj2
HBV (x04615)
SHBY_bj1
SHBY_bj2
HBV (x04615)
SHBY_bj1
SHBV b2

B2 #FRAEBS HBY X04615 £k 510 B R L &

AACCTTCGGACGGAAACTGCACTTGTATTCCCATCCCATCATCCTGGGCTTTCGCAAGATTCCTATGGGAGTCGGCCTCAG

2. 1.3_ CRAE ENRGREHEST LBKAE
HNERASINRERET RERFEETARE
RIRER B PR, ER ME B SR BRL. BIEKN
AR XEHREFRTFEETSN 2 4R, —fE
BH 40 nm 4 (B 3 FH L FR), 5 A% HBY
9 Dane BAAMHEL A—HEZH 20 nm £ 45 (B

3EETLEIR) K LUT A HBV B/ ERREL T,

B1 EmEMAD HBVSEE PCRAEYHIH)RER

Fig.1  Electrophoresis of the PCR-amplified S gene of HBV
from porcine livers and sera

M:DNA & FREHFR L RS R2~4 kB2 5~7 . S

M:DL2000 DNA Marker;1: Negative control; 2— ¢ ;. Serum samples;

$—7;Liver samples

GATGTGTCTGCEGCGTTTTATCATATTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGCACT ACCAAGGTATGTTGCCCGTTTGT

Fig. 2 Homologous comparison of the amplified S gene of HBYV with the published S gene of HBV X04615 strain

2.2 HEV #) RT-PCR # 1%
SIRTHEE NBOEFARFT I 1 £
2137 bp K77 S B A BA/MER(LE 4,

3 BETREINEZHFEER
Fig.3 ‘Porcine HBV particles observed by TEM
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B4 EEME HEV SR RT-PCR k& 8

Fig.4 Electrophoresis of the nested RT-PCR-amplified frag-
ment of HEV from porcine livers

M:DNA 4 FRE#A:1.2.F 1L 3,8 20FHER

M:DL2000 DNA Marker; 1,2 Products of the first PCR; 3.4 Pro-

ducts of the second PCR
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FREERE

BN H

3 itig

3.1 XTHRZHFS
RTHUZHREBORN, AR A —LIRE,
BEXBEEENZFREOR NS E R ED,
FRBETEMEFRMER L, WA PCR # AR
B BGEEAX B MEMTF HBV L F#17
THW, %%ﬁ%‘aéﬁunmgﬁﬂiﬂﬂ # HBV
REHR ELISA mws&mﬁ&rmm%#m T

A A/M S5 A HBV Duse BB ANERRBUR

MR BT, Z‘EA HBV %%%mﬂ?* &L
/ANBRRIRL S &, Dnce gmsw ‘Mtﬁa:sﬁxmgé*
REE, E%%Xﬂ%ﬂ‘]ﬁi%é#nn f Dnae ﬁﬁ#_
ZQJ"(JL.E D.

HEL.ESMRRE S HBYV MigLIRH, EHr
- A MPFRERA HBV @R RN A7 I A5 &9
MR RENEN, b E AN RS S KERL
HETTHR. BTy HBV 4 FRELRE
BWE. S A HBV ZHME R ST FRL.
FRBMA HBY SKE YN ESERME. Foh
Wi T A B R4 R%% . 5 HBV A
HERIE 985 ~100%. BRE XK FN A B L

HBV £ % E 4 INER BXELE—EBEEL -

VB TH HBV 5 A HBVAE BB REXE.
—BAR . BERLITRETABEEF#& B X}

BUREHERYE . CALREEAALERETT .

DSIRMM MR ENE AESNRTH. RESE
L2LARZFREEFE XARNBRLERLSE

. :
BT HBV E4 XA, BB EuEE
BRE BRAEGEO/ DR YRS WS R 5
F.RmyE. BEEHARTHEEYOTS, > HE
EREA, 3Ekiii§€zsh%§&ﬁ9{§mxﬁjﬂﬁfﬁﬂm
gﬁaﬁﬁﬁmﬁﬂXﬁ%ﬁﬁﬁﬁﬁﬂiﬁﬁuﬁm
BR, &M%%%ﬁﬁﬁﬁ@ﬁﬁ Bl R | ,
Ziﬁﬂﬂ &ﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁﬁ%ﬁﬁ%ﬁ%
RUTIRXE, ‘
3.2 %?&Hﬁﬁ .
BERRGERZA . HER—FABLER. L
AR ZREENEESL. B .IFEERD
ﬁizﬁﬁﬁmiﬁ%mﬁﬁﬁ%%ﬁﬁélﬁA@%
HEVR#RE, & XENHREH, SHEEMK
Bl AR M &S HEV- kB FIE R AR, &

S5SEBLHREEERBEER ,iXAI"J@{Eﬁﬁ 2

HHRBEREKFERME HEV f95E0, &
BREVINHITH K N EE S EENEE 0B
ABE HEV BRERHT T AE, SR EF 9T
CENFEERBEMEEARNBERY 77 25%,
EE® T 1992 F2H 13 417 HE M AT 2
P& 1~59 % A0 HEV H#ER(7.2%). &%
RERB.RE4 AR L GEHIARERE -
B 4%, MEAFER MM EFREARE RS S
100%6; R E 3 A ESREHABERY 9% ~20%,;
HARRAMMAEREY 71%. ERATRER Y, A
9 HE FRYER i 585 ) 3 AR 4 A 0 AR L RV 7 —
EMXR, 0 HE B—f A BT E5%.

Meng™ @7 KR A # B M R8T & T
HEV RNA, B S E R LH B L3 HEV RNA
BRI E. AR A RT-PCR Fik M B £ 5%
FrRy i T HEV RNA, 308 B SR A o 77 2
HEV RNA. B ES T REREN . EE
SR HEV MU A B HEAR S B2k 905 % ~
10026, X R AR (675 ¥k B A9 5 1, B W A St B4 i
AEXRE BERCESHEAD THAGE £
W. BREBENEREAR FRUE HEV 03]
L, {EFF R HEV X REN A e B mt 28,
TR AL RERREEN S . B, S5
WERBEHERETH HEV S AREIRE . ‘

5 % T ik ( References)

(1] skmxin, M4 3% 8. B4 sty PR BATRER0] By
FRE R, 2006,21(1) . 89-94.
CHEN Xin-ru, YAN Si\un—sheng, ZHANG Yong. Advance in
hepadnaviruses in wild life(J1. Endem.ic Diseases Bulletin,
2006,21(1) :89-94. (in Chinese)

(2] #®EDDE DYNXZBFLFRERD]). FERERH,

©1993,23(7).16-20. o '
XU Yi-wei, CHU Xiu. Study progress on HBV-like virus in
animals(J]. Chinese Journal of Veterinary Science and Tech-
nology,1993,23(7). 16-?9. (in Chine;e)

(3] wm%. k. &ﬁaﬁﬁﬁﬁ##ﬁ& MRgsEE).
BRIEESE,1993(7):7-9.
SHEN Bax-qmg REN Zheng‘-hua ‘Purification and ideptifica-
tion of pig HBV-hke vxrus[]] Hezlongpang Animal Science

- and Vetermary Medtcme 1993(7) 7-9 (m Chinese)

(4 #xE.&xH. ﬁdF&ﬁEALﬂﬂﬁéﬁ#ﬂgEf%[ﬂ FEE
Eﬁ& 1992 22(4) 3 4. X
LU ’(lang jun HOU An-zu Studles on human hepatitis B virus
infection in farm cattle [J ] Chinese Journal o f Veterinary
Science and Tethnolog_y 1992 22(4) :3-4. (in Chinese)

(5] 3. %4,%M%.%. PCR 7 ELISA S0 WE AR Z M
RABHTRLI]. M YEEIR.1997,17(1) :21-23.

50




F11H

FARS BEEHERNOARPZERERZERRAF LREQKA

925

L6l

{71

L8]

o1

(10]

f11]

L1 Jue. Ll Hong. ZHANG Peng-ju.et al. Detection of hepatitis
B like virus in chicken by PCR and ELISA{}]. Journal of
Zhengzhou College of Animal Husbandry Engineering ,1997,
17(1):21-23. (in Chinese)
REX BER AEHE QX FRERERAGKL B
K5 & E,2002,34(1) . 3-5,
DU Nian-xing, HUANG Ji-feng. Detection of hepatitis type B
virus-like antigen and antibody from pigs and cattle[]). Animal
Husbandry and Veterinary Medicine, 2002, 34 (1): 3-5. (in
Chinese)
TH. 27— .BeXR.5 XHELARESAZFRESER
FRIRBHSFRL] s E 24 MR, 2001, 22(4) .54-58.
DING Zhuang, JIN Ning-yi, CHEN Chuang-fu, ez al. Study on
S gene sequence homologous analysis between the hepatitis B
virus from sheep and human(J]. Progress in Veterinary Med-i_‘
cine ,2001,22(4) :54-58. (in Chinese)
TH. 2T R4 BEXAZFFESAZIFRES
ERFFIAF] PEEESER.1999,19(1) :18-21.
DING Zhuang,JIN Ning-yi,CHEN Zhen-wen,ez al. S gene se-
quence comparison between the HBV like virus from chicken
and human HBV(J]. Chinese Journal of Veterinary Science ,
1999,19(1):18-21. (in Chinese)
TH . EZAT,. €T . % RZARESER AT BT
L1]). P B BIbr B 3£ 48 , 2003, 25(1) : 24-28.
DING Zhuang, WANG Cheng-yu, JIN Ning-yi, et al. Heredi-
tary variation in S gene sequence of hepatitis B virus from ca-
nine[J]). Chinese Journal of Preventive Veterinary Medicine ,
2003,25(1):24-28. (in Chinese)
WL B R, . MAREARCENERMES
BRETAZRFRAERE]. PEB KL%, 2004, 40
(4).46-47. .
XU Jiang-cheng, SHE Rui-ping. LIN Jian-bo, ¢t a!{. Immuno-
histochemistry detection of human hepatitis B virus antigen in
slaughtered swine livers(J). Chinese Journal of Veterinary
Medicine ,2004,40(4) :46-47. (in Chinese)
REH.FXR FTHE . S FEEFNL - EBREENEEA
BEERL]. B5FR,2007,25(4) . 44-52.

SHE Rui-ping, I.I Wea-gui, WANG Ying-hua, et af. Viral

hepatitis: a dangerous zoonosis[]j. Science and Technology

Review,2007.25(4) : 44-52. (in Chinese)

51

(12]

[14]

{153

- [16]

(17]

(18]

(1s]

‘[20]

RENOU C J,CADRANEL ] F,BOURLIERE M, ez al. Possi-
ble zoonotic transmission of hepatitis E from pet pig to its
ownerlJ). Emerg Infect Dis,2007,13(7):1094-1096.
COLSON P, KABA M, BERNIT E, etal, Hepatitis E asso-
ciated with surgical training on pigs[J]. The Lancet ,2007,370
(9591) :935,

INOUE J.TAKAHASHI M, YAZAKI Y, et al. Development
and validation of an improved RT-PCR assa); with nested uni-
versal primers for detection of hepatitis E virus strains with
significant sequence divergence[]J]. J Virol Methods, 2006,
137(2).325-333.

REHE RBES UEX. S BEEOTRFEFAZ B4
REAREORM). T EEEE LR, 1998,20 ¥ F) - 160-

‘161. .

SHE Rui-ping, ZHENG 'Zhi-wei,JIANG Wei-wen, et al. De-
tection of human hepatitis B surface antigen in serum and liver
of slaughtered pigs(J]. Chinese Journal o f Animal and Poul-
try Infectious Diseases, 1998, 20 (Suppl) : 160-161. (in Chi-
nese) ’
DROBENIUC J. FAVOROV M O, SHAPIRO C N, et al.
Hepatitis E v;rus antibody prevalence among persons who
work with swine(J]. J In fect Dis,2001,184(12) ,1594-1597.
MENG X ], WISEMAN B,ELVINGER F,et al. Prevalence of
antibodies to hepatitis E virus in veterinarians working with
swine and in normal blood donors in the United States and
other countries{J]. J Clin Microbiol ,2002,40(1) :117-122.
WU J, CHEN C, CHIANG T, et al. Potential subclinical
spread of hepatitis E virus among swine, swine handlers and
different countries:a longitudinal study(J]. J Hepatol ,2001,
34(1):190.
WiBR . E%% . BB .5 £ HESHERIV ABRRE A
REBRGAERERFR). PERASHEAZE, 2004,20
(7):607-609.
CAQ Hai-jun, WANG Fa-di. GA() Mei-yang, et al. Risk of
contract with hepatitis E virus in occupational populations
(J]. Chinese Journal of Zoonoses, 2004, 20(7):607-609. (in
Chinese)
MENG X J. Hepatitis E virus:cross*si)ecies infection and zoo-
notic risk(J]. Clin Microbiol New,2005,27(6) :43-48.
(RERE HLHE



R?2



RRLEL TS OF B LBl thic 5135
BRI YA N ABXUE BFLY A L 202

NN BT A )b X (Hepadnaviridae) i A )V b A S KR F 7 1 )L 2 B
(Orthohepadnavirus) & b J A/X R F 71 )L 2 JE(Avihepadnavirus)® 2 BIZE I 5,
AW EANNEFTAIVARBITIE b BEFAT AV A(HBV). BEEEASRF1))
A T BN FUAINARBD . BUANRF LI AUCIFT )L B BT &
TIVA, TAYF BEFRIAINZ, NIHY BEFRIANARENES. —h
SOUANAE. 7 LEEN3.0~33kb THB T &, —HICERIR—ES DNA #is
BLDHIE M RO-TEETEHIE, ERATHEICH ) ABX O 1)L
AR A= RENREHZ DNA RYAS—FEET B 2R AORMETS, 1
WAKTFLSMCORBDOT AN ANES NI KT R ERL . BESITED T .
EE, T1INADOFFGRERESERILESARFREZET20, F— iz it
BRICBWTHFAEY A N ABOEENERIN TS, 1980 ERLIE. HEICH
WTTE, ZU MY, Ui, BV, A XBEOEYD B BIFFL YA )L A ETHER
(HBsAgYRHICB T2 |ENL <20, BEEBEFLY 1IN ADSENFEIN L -
DITIxo 72079, 2006 4. REFEOID S 3B AMMEEEESA L., JLE. WEa s
DEAEEETIZBVTHOBRALE B LT OO I HEET 5 ABD B &
R AINAFUEBREEZERL L /28R, B BFL Y1)V AFEORHEEITEIC 73~
100% &N S BBRITET B Z ENHS MR 2., |

B BT ¢ (Hepatitis E, HE)VJ E BUFF 471 )L X (Hepatitis E virus, HEV)ER4Iz & D 5] &
EIxh, Baegd L’C{z‘:%éhé%’rﬁﬁ/r)lxzﬁ}}? THY. EFERGCBERITHE
WHEN U EOBRTH S, REILHE GREHSTH D . E HTL DREFEB L
E @HAT@FEI‘_‘LJ: NE[ERZ éh%ﬁzﬁéﬁé#ﬂﬁim%ﬁ%%t;@@ 1 DICHZ 5h
TW3, T¥MHEV OXEREETH 5 EHRETR¥ELEEL. BAICBLTCIE
HEV SRS N2 R T 5 DI 5 & hADRBREDSME XN TIN5, E MIFLIER
THRICBT DTS ICEET SMEOREE R ENBROWETIE. Ty ICEET 5
BEOWEEZEICHEV B U RV D LANBED SN, X512, FETIE TS HEV O
E M OBRRERTEROTWSERENTNE2 D), 5x v, g BLUHE IF b
FOREICFERSEBREEZ DEBTHD. b MDA ZAEFRDORERIIS 2P
ERUBET TS, 8. S 0biT b b EDBGENRER T 7KK 0O HBV BE INHEV
RERK. 7% HBV. HEV &t b HBV. HEV OHFEME S DWW TIERH 5 A
KINTWRWESIDZ N, FRBRTIIEEOWEELER L L. PCR BEWEmAL.
BALE LI TS OMfiES L RO HBY S & TF. HEVRNA KK U S 52 5K E
215 EEBIT. REBETHEREE A b:er'ijT/r 7%@&LTQWLE L7=74 1
- BH D HBY OBEET - 5,

1 MRBLU A
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Ly BYIN . | ,
BANEL TS OB LMK, tROREREEESICTRERT- /2.
1.2 ERBIUEE

Trizol {3t E EREMRFHEM AT L DEA LI, Tag BER. NTP IZILRIEAE
HATLOEALR, OligodT). 771 v—d LiBEETEMITERERRT—EXH
FBRANEIX DAL, MMLV Revertra Ace 3L TX RNA BERHERIT TOYOBO #(CGE
FEHDBE E L7z, NCR quick 51 5 AT DNA 7)VEIGAEF v MIFRILEWRIEL
BRATILDEALE, SHEHEER. pMD18-T Fy V) J\?-bii:ﬁaaé%j:f‘“ﬁﬁﬁ
NFOBGE U,
13 SHBV D PCRRZE |
1.3.1 DNA M  MiE+F D DNA it : 7% OI#& 100uL 2L . TES DR
3004L(10mmol/L Tris-HCl. pH8.0. Smmol/L EDTA. SDS Sg/L. 705 +—+ K
200mg/L)yFIZMA. 55CTFIZT 5 Bk ETW., 7/ —-lN-27007 3V A1V
FINTNIA—NERANT 2~3 B ETo k. 0%, LBHEERL 1/10 4%
D 3mol/L NaAc BEL TN 2.5 EEMOEALT N T N I—)V ZIERMA TR LT,
IFIVFIVa—)b 700mL/L % H bxfﬁ:ﬁ&% 1 !Ew‘a@b BRI T IREK 200 HICHE
BLRELE,

FFEEA+ @ DNA fH - S I A A R 1~2g %ﬁ%b WEBREME TH

- Rz L7=® D%, % 20mg £EEX L T DNA flt tH#(0.5mmol/L Tris-HCl. 0.02mol/L EDTA.

SDS 10g/L. 0.01mol/L NaCl. 7 o5 F—+ KSOO,ug/mL)‘:PkJJUK_ 42~48CTFIZT
~Bﬁ:ﬁ‘ﬁ L. 01, 7::/—» 7 r:n:J77r)I/A 4‘/7 )b?}b:t—)l/%}ﬂ T

o ‘DNA DB EfT-o 7=,

132 PCR IZX5H#EIE HBV S ;ﬁ{n%ﬁfﬁﬁi@%%ﬁ 7 v l\&bf' —Jr:l_f:ht7 7
A X —(F1 2RO &)yEHNTPCR Lctét%rhm&ﬁro 72 PCRS A5 1 110 X PCR
BEW 2.5uL. 751 Y —HBV-FP: HBV-RP-% 0.54L. 200umol/L dNTPs 0. SuL. Tagq
BER 0.5uL2.SUNCIRBIK 20X 25uL & L7e, BB : 4T FICT 4 HRITHER
BTk, 94T TFIIT 308, 8T TFICT308H, 72CTFICT 40 BOEMEE 30 91
IWFo . IBIRCFIT 5 ARMEZTN, 7HO—25)) 10gL FICTER

KBET, YA AP F Y AF A AN TEEB LUEROBGEET > /.
133 PCREBRMO/ O—>BLUI—H L2 NCR quick 15 L5 DNA Y
)L@%&t%# v b EAWTEIL ZHIER A O 0— > % pMD 18-T F % U ¥ —IZK
Ea, #ﬁ%ﬁo 7288, ita%ﬂi%’_&—lkﬁﬁ LTi—7 I./ T ETV,
‘ ‘DNAman(versmnS 2.2. Lynnon blosoft)"&ﬁi WTI—I I TR i B &

- ok HEMENTH 2 ﬁ/i)bwﬁﬁm%h%h SHBV_bjl. SHBV_bj2 & L7z,

14 SEETEMEER VXY T A 7;&@#/7‘;»@%& :
ELISA 12T HBV ORBFIRICHRBIEER T MEY > 7 )l/ioctu HBV PCR &E
KT RIS ERT MEY > 7))V 2R L. 40001/53427T 30 AEELABEET. £
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BEHERML 28, BYICHEREITo -5 HBY B2 0— > Hikd oz . 4CTFIZT
—BREFE L /. TR, KB FICBN T 150000/min 12T 1 RO BEZIT VY, L
HERREL. DEOPBS EANTHROBERET 572, L BROBBRERA v 1 i
BESE, UTZNTET— b 10gL EANTRHF 4 TREET o715, BEFEN
BIC LB ZETo 7.
1.5 X5 v R PCR¥EZA WV HEV RNA O H

Trizol TRIZHRS L THE RNA ZHliti L7z, Tnoue 5MWDHEHT L 23225y K PCR
TIAR—(F1EBRBDZ &)EHAWNWT RLPCR £1F- /-, WERE 2 X5 I sX s
G AR MEWR 6uL. 20mmol/L  Oligo(dT)0.54L. 10mmol/L ANTP 2uL. MMLV(100U/uL)1xL.
DEPC /K 6uL. RNA BEREHER| 1L & L7z, 70CFITT 5 HBIEMET >/~ RNA &
BRER L. BPMTKEIC 10 D RIEE L5, I L4 Ry 14ul 25> 7L — K&
L7c. S5ICQTTICT1HE. 9SCFICTs SMEBEEL. Boh4Enmy 4ul %
727l —hELTPCREITO/, PCR A5 410X PCR B E 2.5uL. 20mmol/L
774 <Y —HE164F1. HE164R1 % 0.54L. 200umol/L dNTP 0.5uL. Taq B3R 0.541(2.5U)
CREKREMA, 25uL & Ule, STHR[14)ICER S U TSI 211y, 85 1 YA T DHEnE
RTEIC UL Z2FEML. ZhEE 291 7V OBIBICB 27> T — cEU7=, &
BICT AT —25)) 20g/L FIC TERIKBEITV, 5 A R— D2 P25 A%
TEHEBSLVEBOREEITS =,

2 BEE
2.1. SHBVR%E :

211 PCREE RALELZZTY ORI, miE+LD DNA 2HH L, HBVS &
TRIEDT 51— ZHNT PCR KK DM ET o 1R, 18X = R O+
1 XV 300bp TH D FRIBTH DY 1 TEERT 2 HDTH (@1 EBROI &),
212 PCRERMIDI— T2 R SHBV_bj1.SHBV_bj2 DEWH 1235
YUY TR OKR. TRTOBIBESDS L GenBank Tz BT 5 HBV
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