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port on a phase II trial of a recombinant HEV
vaccine administered to a group of volunteers,
mostly male (>99%), in the Nepalese Army.*® The
selection of the target population for vaccine stud-
ies such as this one is challenging, since the sub-
jects must not have acquired immunity to HEV yet
must be at high risk for exposure to the patho-
gen, and the community must be supportive of
research. The volunteers, consisting of 896 sub-
jects in the vaccine group and 898 in the placebo
group, received three doses (at 0, 1, and 6 months)
of recombinant HEV capsid protein or saline, re-
spectively. The protective efficacy against clini-
cally overt HEV infection (the study’s primary end
point) was 95.5% in subjects who received all three
vaccine doses and 85.7% after two doses. No ob-
vious safety concerns were identified in a random-
ly selected reactogenicity subgroup of subjects. All
the HEV-vaccinated subjects were anti-HEV sero-
positive a month after the third vaccination, but
only 56.3% maintained a level of anti-HEV anti-
body at the end of study without an increase in
the rate of clinically overt HEV infection among
vaccinees.

The results from this trial of a recombinant
HEV vaccine are encouraging with respect to the
prevention of clinically overt HEV infection. How-
ever, Purcell et al.® observed that an HEV vaccine
in rhesus monkeys demonstrated vaccine-induced
protection against HEV disease but incomplete
protection against HEV infection. Since the vac-
cine that was used in the study by Shrestha et al.
appears to be similar or identical to the one used
by Purcell et al., the effect of vaccination on hu-
man HEV infection requires further study.

The primary end point of the study by Shrestha
et al. was the prevention of clinically overt HEV
infection. The use of vaccine to prevent asymptom-
atic HEV infection was not investigated because
only trial subjects who presented with clinical ill-
ness were tested for HEV RNA. It is conceivable,
therefore, that the vaccine may not have prevented
subclinical HEV infection. Asymptomatic HEV in-
fection may be important because the vaccinated
subjects without clinical symptoms may continue
to shed virus and thus maintain an environmen-
tal reservoir of HEV. Evidence of persistent con-
tamination of water supplies in disease-endemic
regions is supported by environmental virologic
studies that showed the presence of HEV RNA in
wastewater and sewage samples.**

These data suggest that HEV vaccine may be
useful for people traveling from the developed
world to hepatitis E~endemic regions. Since HEV
infection may cause fatal disease in pregnant
women, determining the safety and efficacy of
HEV vaccine in this group should be a high prior-
ity. As long as questions remain with respect to
the length of the protective efficacy of the vaccine,
its use in children and adolescents in hepatitis E~
endemic countries requires further study. The cost
of the vaccine will be an important factor in deter-
mining its availability in the developing world,
where it is most needed.

In conclusion, the study by Shrestha et al.
shows in a group of almost exclusively male sub-
jects that recombinant HEV vaccine effectively
prevents clinical hepatitis E, although the dura-
tion of the induced immunity remains unknown,
as does the efficacy of the vaccine in preventing
asymptomatic HEV infection. It will be impor-
tant to define how this vaccine may affect the
reservoir and transmission of HEV, thus deter-
mining the overall public health benefit.

No potential contlict of interest relevant to this article was re-
ported.

The views expressed in this editorial are those of the author
and do not necessarily reflect the views or policies of the Centers
for Disease Control and Prevention.

From the Division of Viral Hepatitis, Centers for Disease Con-
trol and Prevention, Atlanta.
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Performance Measurement in Search of a Path
Rodney A. Hayward, M.D.

In this issue of the Journal, Landon and colleagues
report on a Herculean undertaking — a study of
quality-improvement interventions conducted at
44 community health centers.? This study showed
a modest improvement in some process measures
and no improvement in intermediate or end-stage
outcomes — results that are similar to those of
most previous large-scale quality-improvement ini-
tiatives. As the authors correctly note, improved
processes may not be accompanied by discernible
improvements in outcomes for several reasons.
A particularly important problem is that the ma-
jority of Health Plan Employer Data and Informa-
tion Set-style performance measures used to guide
most large-scale quality-improvement activities rep-
resent inefficient and sometimes counterproduc-
tive standards for improving clinical outcomes.

The shortcomings of current approaches to
performance measurement are distressing, since
it may be the single most important health poli-
cy tool for improving health care. Our experience
with performance measurement over the past two
decades has generally shown that “what you mea-
sure improves,” but unfortunately, we often set-
tle for measuring that which is simple and easy
to gauge and then sit back and celebrate the im-
provements in our “measures.” As a result, we risk
wasting both resources and opportunities. With
the current interest in pay-for-performance pro-
grams, this is an opportune time to revisit the
principles and rationale underlying meaningful
performance measurement.

First, it is critically important to understand
that performance measurements are inherently
and fundamentally different from clinical guide-
lines.?* In a guideline (an educational tool de-
signed to aid clinicians in providing optimal care),
it might be perfectly acceptable to recommend
glycated hemoglobin levels of less than 7% (or
even <6.5%) as a goal or to recommend annual
eye screening for patients with diabetes. However,
for many reasons that have been chronicled over

the years,?7 basic guidelines are rarely appropri-
ate as “all-or-nothing” performance measures. The
reasons that guidelines often make poor perfor-
mance measures are nonintuitive and easily for-
gotten by those who do not take care of patients.
Indeed, in the very political and high-stakes pro-
cess of selecting performance measures, influen-
tial parties often have strong incentives to advo-
cate that these measures be aligned with idealized
goals. For example, even the most pure-hearted
persons and groups with a vested interest in is-
sues related to diabetes (such as the American
Diabetes Association, diabetes “experts,” and the
diabetes sections of the National Institutes of
Health and the Centers for Disease Control and
Prevention) have a natural and justifiable tendency
to want more attention and resources for their
cause and will logically want to push for the most
care for patients with this disease.? It sounds ter-
rible when we hear that 50% of recommended
care is not received, but much of the care recom-
mended by subspecialty groups is of modest or
unproven value, and mandating adherence to these
recommendations is not necessarily in the best in-
terest of patients or society. For example, it has
been estimated that it would take a primary care
physician almost 8 hours per workday just to pro-
vide the interventions recommended by the U.S.
Preventive Services Task Force, leaving no time to
deal with acute conditions.®

At the heart of this problem is our wish to keep
efforts at quality improvement and cost contain-
ment separate. When selecting quality measures,
leaders of the performance-measurement process
nationally tend to ignore the issues of the burden
imposed on patients, patients’ preferences, and
costs, preferring instead to construct a separate
cost “report card.” One leader in a national per-
formance-measurement organization told me that
it is irrelevant how much benefit accrues from
performance measurement, “just as long as it’s
recommended by a respected professional group
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A case of acute hepatitis E associated with multidrug
hypersensitivity and cytomegalovirus reactivation

Yasuhiro Takikawa,"? Yuki Yasumi," Akihiro Sato,’ Ryujin Endo," Kazuyuki Suzuki,'”
Yasuki Mori,?® Hidetoshi Akasaka,? Yasuhiro Miura,* Takashi Sawai* and Hiroaki Okamoto®

'First Department of Internal Medicine, *Open Research Center, Advanced Medical Science Center, *Department
of Dermatology, ‘First Department of Pathology, lwate Medical University, Morioka, Japan and SDivision of
Virology, Department of infection and Immunity, Jichi Medical School, Minamikawachi, Japan

A 65-year-old Japanese man was hospitalized because of
acute hepatitis and severe cholestasis due to hepatitis E virus
{HEV) infection combined with a drug reaction to a cold prepa-
ration. He died of disseminated intravascular coagulation and
severe intestinal bleeding due to systemic cytomegalovirus
reactivation following the development of severe eruptions
with marked eosinophilia due to drug hypersensitivity to
taurine and ursodeoxycholate preparations. The close inter-

action between viral infection or reactivation and drug hyper-
sensitivity was considered as a pathophysiology in this case,
which emphasizes the need for further study of the immuno-
logical mechanism of the interaction.

Key words: cholestasis, drug hypersensitivity, eosinophilia,
eruption, hepatitis E, hypersensitivity syndrome

INTRODUCTION

OME VIRAL SPECIES, such as the Epstein-Barr (EB)

virus,'? induce drug hypersensitivity associated with
eruptions. Cases of severe eruptions caused by viral reac-
tivation, usually by human herpesvirus-6 (HHV-6),
induced by primarily occurring drug hypersensitivity,
have recently been reported and designated as hyper-
sensitivity syndrome (HS).* The association between
viral infection or reactivation and drug allergy is there-
fore a major area of concern in studying the immuno-
logical mechanism of hypersensitivity. Here, we report
a case demonstrating multidrug hypersensitivity and
cytomegalovirus reactivation following acute hepatitis E
virus (HEV) infection.

CASE REPORT

HE PATIENT WAS a 65-year-old Japanese man. He
Ttdok a commercially available medicine for a
common cold, Jikinin, because of his rhinorrhea and
coughing in the middle of February, 2004. He noted

Correspondence: Dr Yasuhiro Takikawa, First Department of Internal
Medicine and Open Research Center, Advanced Medical Science
Center, hwate Medical University, 19-1 Uchimaru, Morioka 020-
8505, Japan. Email: ytakikaw@iwate-med.ac.jp
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dark urine and pruritus of the whole body on 1 March,
and visited Iwate Prefectural Ohfunato Hospital on 9
March. He was hospitalized on the day of his visit with
a diagnosis of acute hepatitis from the clinical findings
of overt jaundice and elevated levels of liver enzymes
(Table 1). The laboratory data obtained at this stage
demonstrated acute hepatic injury with cholestasis, but

‘without any sign of hepatic failure. He was then trans-

ferred to the Iwate Medical University Hospital on 12
March because of further elevation in the levels of serum
bilirubin and liver enzymes.

On admission, he showed marked jaundice on the
bulbar conjunctiva and skin, but no abnormality in con-
sciousness and vital signs. Laboratory findings showed
a marked increase in serum bilirubin level and a mod-
erate increase in the levels of liver enzymes, but no
abnormality in total protein concentration, albumin
level or blood coagulation test results (Tables 1 and 2).
Leukocyte bands showed no abnormal classification,
and no eosinophilia was found at this stage. Serological
screening tests for viral hepatitis revealed that he had
acute hepatitis E virus (HEV) infection, and the geno-
type III HEV RNA was detected in the serum sample.
This isolate designated HE-JA42 and the sequence of the
open reading frame 2 region (412 nucleotides) was reg-
istered as the accession number of AB218721 for the
DNA databank of Japan, and showed a relatively close
identity of approximately 92% with isolates from

© 2007 The Japan Society of Hepatology
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Table 1 Laboratory findings on admission in former hospital

Acute hepatitis E with drug hypersensitiviy 159

Hematology
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil
White blood cell
Red blood cell
Haemoglobin
Hematocrit
Platelet

Electrolytes and renal function
Na

K

Cl

Urea nitrogen

Creatinine

56.6%
27.6%
14.0%

0.6%
1.2%

4900/pL

436 x 10%/uL
13.7 g/dL
39.8%

26.2 X 10%/uL

141 mEq/L
4.4 mEq/L
107 mEq/L
16.1 mg/dL
0.6 mg/dL

Blood chemistry

D.Bil.
AST
ALT
LDH
v-GTP
T.Bil
Al-P
TBA
T.P.
igG
IgA
IgM
CRP

Blood coagulation

PT

HPT
Fibrinogen
Antithrombin
FDP p-dimer

15.7 mg/dL
1548 [U/L
1483 1U/L
744 [U/L
224 1U/L
22.2 mg/dL
1644 1U/L
197.6 pM/L
6.3g/dL
1430 mg/dL
494 mg/dL
236 mg/dL
1.0 mg/dL

145%
110%.
338 mg/dL
156%

1.1pg/mL

T.Bil, total bilirubin; D.Bil., direct bilirubin; AST, asparate aminotransferase; ALT, alanine aminotransferase; LDH, lactate

dehydrogenase; v-GTP, y-glutamyltranspeptidase; Al-P, alkaline phosphatase; TBA, total bile acid; T.P, total protein; Ig, Immunoglobulin;
CRP, C-reactive protein; PT, prothrombin time; HPT, hepaplastin test {normotest); FDP, fibrin and fibrinogen degradation products.

Table 2 Laboratory findings on admission in lwate Medical University

Hematology
Neutrophil
Lymphocyte
Monocyte
Eosinophil
Basophil
White blood cell
Red blood cell
Haemoglobin
Hematocrit
Platelet

Electrolytes and renal function
Na

K

Cl

Urea nitrogen

Creatinine

Urinalysis
pH

Sp.G.
Protein
Sugar

46.0%
22.0%
23.0%

4.0%

1.0%
4530/pL

493 x 10°/ul.
15.1 g/dL
44.2%

24.6 x 10/uL

136 mEq/L
4.6 mEq/L
102 mEg/L
15.3 mg/dL
0.8 mg/dL

6.0
1.015
(-)
(-)

. Blood chemistry

D.Bil.
AST
ALT
LDH

 y-GTP

T.Bil.
Al-P

T.P.
Albumin
IgG

IgA

igM

CRP

Blood coagulation
PT

PT-INR

HPT

Fibrinogen
Antithrombin

- FDP p-dimer

26.3 mg/dL
427 1U/L
765 U/L:
295 [U/L
295 1U/L
29.0 mg/dL
1716 1U/L
7.0 g/dL
3.7 g/dL
1780 mg/dL
563 mg/dL
240 mg/dL
0.7 mg/dL

114%

0.85

115.4%
245.8 mg/dL
112%

0.5 pg/mL

Virus markers
HBsAb
HCVAb
EBVCA IgG
EBVCA IgM
EBNA Ab
HBsAg
CMV 1gG
CMV IgM
HEV igG
HEV IgM
HEV RNA
Cenotype Il

Autoantibodies
ANA

Others
AFP
HCF
4/8 CD

(-)

2.7 ng/mL
0.44 ng/mL
5.25

PT-INR, prothrombin time-international normalizaion ratio; HBsAg, hepatitis B surface antigen; HBsAb, hepatitis B surface antibody;
EBVCA, Epstein-Barr virus capsid antigen; EBNA, Epstein-Barr virus nuclear antigen; HEV, hepatitis E; ANA, antinuclear antibody; AFD,
alpha fetoprotein; HGE hepatocyte growth factor; 4/8 CD, ratio of clusters of differentiation 4 to 8.
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1 B1/Myanmar (M73218)
99 90 2 MEX-14/
4 ) Mexico
T1/China (AJ272108) (M74508)
— HEV-Sendai (AB093535)
100 swJ791 (AB073911)
(AB0942186)

98

|

—
swJ8-1 (AB094226)

Meng/USA (AF082843)

US1/USA (AF060668)
HE-JA7 (ABO82563)
HE-JA22 (AB115543)
HE-JAB (AB0B2564)
JKN-8ap (AB074918)
JMY-Haw (AB0O74920)
HE-JA21 (AB115542)
swd570 (AB073912)
HE-JAB (AB082562)

swJ15-1 (AB094256)
swJ23-1 (AB094305)

swJ24-1 (AB094306)
HE-JA42

HE-JAS (AB082561)
HE-JF2 (AB079763)
swllW4-1 (AB194496)
JRAT (AP003430)

swJ681 (AB073910)
HE-JO-1982 (AB088418)
HE-JA23 (AB115544)
swJ22-1 (AB094293)
HE-JA11 (ABOB2567)
JJT-Kan (ABO91394)
swJ25-1 (AB094317)
HE-JAQ (AB082565)
swl18-1 (AB094275)

swJ19-1 (AB094279)

0.05

Figure 1 Phylogenetic tree constructed by neighbor-joining method on the basis of partial nucleotide sequence of open reading
frame 2 region (301 nucleotides; nt 6037-6337 of the HE-JA10 genome [AB089824}} of reported human and swine genotype [II
HEV isolates. The HEV isolated from this patient is in bold face (HE-JA 42).

humans (HE-JA5 and HE-JF2) and swine (sw]IW4-1) in
Iwate prefecture (Fig. 1). Furthermore, a drug-induced
lymphocyte stimulation test (DLST) showed a positive
result for the drug, Jikinin, which he took for a common
cold four weeks before the test. The DLST was carried
out as follows: 1 x 10° peripheral blood lymphocytes of
the patient per reaction were prepared using
Ficoll-Paque, cultured and stimulated by medium with
and without the drug solution. Lymphocyte prolifera-
tion measured by *H-incorporation to the DNA was
2.04-fold higher in drug-stimulated lymphocytes than
in control. The drug Jikinin is a popular over-the-
counter medicine for the common cold, containing
some antiphlogistic and analgesic agents as shown
in Table 3. Therefore, it was not clear which of these
agents was responsible for the hypersensitive response.
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Table 3 Active agents and additives included in the drug,
Jikinin

Active agents
Dihydrocodeine phosphate
dL-Methylephedrine
Acetaminophen
Chloropheniramine maleate
Anhydrous caffeine
Liquorice extract

Additives
Talc
hydroxypropylcellulose
D-mannitol
Magnesium stearate
Cellulose
Sucrose

R0
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UDCA 300 mg B2z
Tawin3 ¢ prEmmmrars A%,
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mPSL 1000 Mg 504 mg PSL

80 mg
250 mg
195 mg EEILom930 mg 20 mg

Immunogloburin 5 g EEE
Gancyclovir 500 mg B8

E1200¢ Eosinophil : 1‘

g‘ 800}

g 400}

(018

EU_: 1200

g 30 T 8il

2 20| = e00
- . . -~ ALT (1UM)
Figure 2 Clinical course of patient. = 1o} 400
ALT, alanine aminotransferase; mPLS, E 0 ALT 0
methylprednisolone; PLS, predniso- 1 10 20 30 40 50 55

lone; T. Bil,, total bilirubin.

Abdominal computed tomography (CT) scan showed
no signs of hepatic failure, such as liver atrophy, density
irregularities or ascites, but showed the collapse and
thickening of the wall of the gall bladder. Galactose
receptor scintigraphy showed no decrease in functional
liver mass. From these laboratory and imaging results,
he was diagnosed to have acute hepatitis with intrahep-
atic cholestasis due to acute HEV infection and drug
reaction to Jikinin.

Because the serum bilirubin level was maintained at
approximately 30 mg/dL despite the smooth decrease in
aminotransferase level after admission, 3 g/day taurin
was administered on the tenth hospital day (HD) to
induce choleresis (Fig. 2). Although the bilirubin level
transiently decreased to 20 mg/dL after taurin adminis-
tration, the level increased to 30.4 mg/dL on the 27th
HD following an increase in eosinophil count up to
784/mL on the 13th HD, with numerous pruritic erup-
tions and erythema exsudativum multiforme appearing
on his whole body on the 23rd HD (Fig. 3). Histopatho-
logical examination of his thigh lesion showed the pres-
ence of slight spongiosis and cell degradation in the
epidermis, and marked eosinophilic infiltration around
vessels and hair follicles in the upper dermis (Fig. 4).
Taurin administration was stopped on the 23rd HD
with the assessment of a possible allergic reaction to
taurin. Instead, Ursodeoxycholic acid (UDCA) prepara-
tion was given on the 31st HD. However, the eosinophil
count increased up to 20% on the 33rd HD, two days
after the start of UDCA administration, followed by
pyrexia (38.5°C), severe eruptions on the whole body
with pruritus and facial edema. With a diagnosis of mul-
tidrug hypersensitivity despite the negative result of the
DLST for taurin and UDCA, 1000 mg/day methylpred-
nisolone was administered for three days, fram the 35th

#HE-10

Hospital days

to the 37th HD, and tapered by switching to oral pred-
nisolone administration. Since the start of methylpred-
nisolone treatment, symptoms of pyrexia, eruptions and
facial edema improved, but urea nitrogen and creatinine
levels gradually elevated. When the dose of pred-
nisolone was tapered to 30 mg/day on the 54th HD, a
high fever (39.5°C) abruptly developed. Although the
administration of ganciclovir and immunoglobulin
preparation was started on the 58th HD with a positive
result for blood cytomegalovirus (CMV) antigen, the
pyrexia did not subside and was followed by hemor-
rhagic shock originating from multiple hemorrhagic
duodenal ulcers. Although an emergency hemostatic
treatment was performed - through gastrointestinal
endoscopy, hemorrhage did not subside and the patient
died from multiple organ failure associated with dis-
seminated intravascular coagulation (DIC) on the 68th
HD.

Autopsy and subsequent histopathology showed a
number of findings indicating DIC and CMV infection:
(i) gangrenous necrosis of the whole intestine with mul-
tiple fibrin thrombi in small vessels and microscopic
infarction in the spleen with fibrin thrombi (Fig. 5a);
(ii) multiple fresh infarcts in the liver, skin in the thumb
tip and spleen (Fig. 5b); (iii) multiorgan CMV infection
including the duodenum, small and large intestines and
bilateral lungs (Fig. 6); and (iv) diffuse alveolar damage
of both lungs.

DISCUSSION

THE PATHOPHYSIOLOGICAL FEATURES of the
patient precipitating into death was not due to liver
failure but to drug hypersensitivity and severe CMV reac-
tivation, although the initial symptoms were those of

© 2007 The Japan Society of Hepatology
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Figure 3 Clinweal features of skin l-‘rylhn)lmpuldz' cruptions and crythema exadativam multiforme were abserved with icterus

acute hiepatitis due o HEV infection, which is recently
regarded 1o be endemic i Japan® and occasionally
causes Latal hepatic failure” The eruptions were multi-
form exudative  ervthema-type, and  histopathologic
finding of these eruptions showed marked cosinophilic
mblwation. These tndings indicated  typical alfergic
detnatitis, The acute onset ol rashes associated with
pyresia and cosinophitia following the start of taurin or
LUDCA administration suggests that altergic reactions o
these drags are resportsible for the cruptions, However,
neither twrin nor HDCA is Histed as a high-risk come
pound for drug allergy. ' Therefore, the condition ol this
paticnt at the onset of cruptions was considered 1o be
highly susceptible to drug hypersensitivity,

A number of reports have shown a strong relationship

i

Between drug hypersensitivity and viral infection.”
hoth interactions, that is viral infection-induced drug
hypersensitivity and drug hypersensitivity-induced viral
reactivation, lvmphocyte activation is considered wo play
an tmportant role in the pathophysiology, although the

precise mechanisi of this role has not vet been eluei-
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dated. The BB viras, which infects B-lvimphoovies and
mduces the development ol inlectious mononucleosis,
nduces allergic reaction to ampicithing™ © A reactivation
of THIV-6, which infects T-lymphocoytes and induces the
development ol exanthiem subitum during the initial
infection,™ is hypathesized o induce the pathogenesis
ol hyvpersensitivity svndrome tollowing the intake of
specific drugs such as anticonvulsants and alloprinol
I our patient, neither such a0 vires nor drags woere
accounted tor at teast during the inidal phase ol the
discase, The CNV virus, which persistenthy infects white
blood cetls, endothelial cells and odier cells, causing o
syipromatic disease i an immunocompronvsed host,
was remarkably activated only in the Late phase of the
discase, after the glucocorticoid therapy.

Therelore, hypersensitivity 1o multidrugs such as
taarin and UDCA in this case cannot be categorized in
any known discase entiy of drug allergy. One of the
isstres i this case was whether HEV infection alone was
suflicient 1o cause drag hypersensitivity, or whether an
unforiunate coinddental TV infection and independ-
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Figure 4 Marked eosinophilic infiltation around vessels and
hair follicles were observed in upper dermis (hematoxylin-
eOsIN staining, 200x},

ent reaction to Jikinin led 1o an accidental hypersensi-
live reaction. The other issue was whether the glucocor-
ticoid therapy alone led to the severe CMV reactivation
in the late phase.

The feature of hepatic injury in this case was marked
cholestasis, which is unusual in [EV hepatitis” hut

w

common in drug-induced  hepatits.™ Drug-induced
hepatitis accounts for approximately 10% of all cases of
fulminant hepatitis in Japan.” The use of some drugs
during the early stages of acute hepatic injury may be
implicated in the progression of such an injury to acute
liver fatlure. ' These findings suggest that drugs act not
only as the primary cause, but also as the aggravating
cofactor of acute liver injury. Although the precise mech-
anism by which drugs induce hepatic injury remains to
be elucidated, two major types of hepatic injury are
known: toxic hepatic injury and immunoallergic hepa-
titis.™ tn this case, the primary cause of liver injury
miight have been acute HEV infection, as shown by the

FE-12
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positivity Tor the Igh ant-HEV antibody and HEY RNA;
and the initial symproms such as a cold might have been
the onset symptom of acute hepatitis. The marked
cholestasis associated with acute hepatitis might have
been a result of drug reaction to Jikinin superimposed
o acute FILV hepatitis, although it is not cear whether
the HEV infection accelerated drug hypersensitivity or
whether the HEV infection was just coincidental.
Nagasaki et al. have recently reported that two patients
with acute TIEV hepatitis demonstrated acute onset
autoimmune hepatitis-like features such as positivity for
the amtinuclear antibody and an  elevated serum
immunoglobulin ¢ level. V™' This indicates the possi-
bility that HEV infection induces an excessive immunc
FESPONSC OF aggravates asymptomatic autoimmune dis-

Figure 5 listopathology of small intestine (a) and spleen (b).
Multiple fibrin thrombi were observed in small vessels of the
small intestine and spleen. Small infarcts (*) were observed in
the splecn.
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Figure 6 Histopathology of lung (a) and duodenum (b). Mul-
tple inclusion bodics of cytomegalovirus were observed in
epithetial cells

cases, which supports the possible mechanism of HEV-
induced drug hypersensitivity in this case. Indeed, a case
of hepatits P-associated hypersensitivity to dapsone, an
antileprosy drug, was reported.’” Besides HEV infection,
many extrahepatic symptoms associated with acute and
chronic viral lwpa{il‘is have been reported in refation
o immunoallergic mechanisms such as  Guillain-
Barré syndrome™ and Schénlein-Henoch purpura”’
Iowever, there is no report demonstrating the associa-
ton between drug hypersensitivity and the hepatids
virus, although a close relationship between  drug
hypersensitivity and acute infection or reactivation of
herpesviruses, THIV-6,0 BBV and CMV” has been
reported.

The pathophysiologics leading o the death of the
patient were NDIC and 2 massive hemorrhage from duo-
denal ulcer, both of which were induced by CMV reac-

© 2007 The Japan Society of Hepatology
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tivation in multple organs. CNV infects many ivpes of
cell including lymphocvtes,” remains atent within the
host and reactivates when the host's immune system is
compromised.”™ On the other hand, CMV is considered
as one of the causative viruses of hypersensitivity syn-
drome, as with other herpesviruses. Indeed, Aihara
et al? reparted a case of hypersensitivity syndrome asso-
ciated with CMV reactivation, which developed jaun-
dice, renal {ailure and DIC, similarly to our present case.

Therefore, CMV reactivation in this case may be induced

by not only glucocorticoid therapy but also pathogenic
mechanism that is the same as that underlining HHV-6
reactivation in hypersensitivity syndrome.

I summary, this case suggests the possibility that
HEV infection is a cause of multidrug hypersensitivity,
and that drug hypersensitivity induces CMV reactivation
instead of H1HIV-6. These Andings emphasize the need
for further study of the immunological mechanism of
the interaction between drug hypersensitivity and viral
infection.
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Influence of Genotypes and Precore Mutations on
Fulminant or Chronic Outcome of Acute Hepatitis
Virus Infection

Atsushi Ozasa,"* Yasuhito Tanaka,' Etsuro Orito,® Masaya Sugiyama,' Jong-Hon Kang,3 Shuhei Hige,’
Tomoyuki Kuramitsu,’> Kazuyuki Suzuki,® Eiji Tanaka,” Shunichi Okada,® Hajime Tokita,? Yasuhiro Asahina,'®
Kazuaki Inoue,!! Shinichi Kakumu,? Takeshi Okanoue," Yoshikazu Murawaki,'* Keisuke Hino,'s Morikazu Onji, ¢
Hiroshi Yatsuhashi,'” Hiroshi Sakugawa,'® Yuzo Miyakawa,' Ryuzo Ueda,? and Masashi Mizokami'

The outcome of acute hepatitis B virus (HBV) infection is variable, influenced by host and
viral factors. From 1982 through 2004, 301 patients with acute HBV infection entered a
multi-center cross-sectional study in Japan. Patients with fulminaat hepatitis (n = 40) were
older (44.7 = 16.3 vs. 36.0 = 14.3 yearss, P < .0017), less predominantly male (43% vs. 71%,
P = .0005), less positive for hepatitis B e antigen (HBeAg) (23% vs. 60%, P < .0001), less
infected with subgenotype Ae (0% vs. 13%, P < .05), and more frequently with Bj (30% vs.
4%, P < .0001) than those with acute self-limited hepatitis (n = 261). Precore (G18964)
and core-promoter (A1762T/G1764A) mutations were more frequent in patients with ful-
minant than acute self-limited hepatitis (53% vs. 9% and 50% vs. 17%, P < .0001 for both).
HBYV infection persisted in only three (1%) patients, and they represented 2 of the 23
infected with Ae and 1 of the 187 with the other subgenotypes (9% vs. 0.5%, P = .032); none
of them received antiviral therapy. In multivariate analysis, age 34 years or older, Bj,
HBeAg-negative, total bilirubin 10.0 mg/dL or greater, and G1896A mutation were
independently associated with the fulminant outcome. In iz vitro transfection experiments,
the replication of Bj clone was markedly enhanced by introducing either G1896A or
A1762T/G1764A mutation. In conclusion, persistence of HBV was rare (1%) and associated
with Ae, whereas fulminant hepatitis was frequent (13%) and associated with Bj and lack of
HBeAg as well as high replication due to precore mutation in patients with acute HBV
infection. Supplementary material for this arvicle can be found on the HEPATOLOGY website

(bttp:/linterscience.wiley.com/jpages/0270-9139/suppmat/index.html). (HEPATOLOGY 2006;
44:326-334.)

Abbreviations: HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; HBc, heparitis B core anvigen; HBsAg, bepatitis B surface antigen; EIA, enzyme immunoassay;
PCR, polymerase chain reaction; RFLP, restriction fragment length polymorphism; ALT, alanine aminorransferase.
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pproximately 3 billion people, one half of the
Aworld population, have been exposed to hepatitis
B virus (HBV), of whom approximately 350 mil-
lion are persistently infected with it.! Acute infection with
HBYV resolves in the great majority but can induce fulmi-
nant hepatitis or go on to become chronic. Host and viral
factors may influence fulminant or chronic outcome of
acute HBV infection, but they are not fully defined.
Eight genotypes have been detected by a sequence di-
vergence greater than 8% in the entire HBV genome of
approximately 3,200 nucleotides (nt), and designated by
capiral alphabet letters from A (HBV/A) to H in the order
of documentation.?5 They have distinct geographical dis-
tributions associated with severity of liver disease as well as
response to antiviral therapies.®® Furthermore, subgeno-
types have been reported for HBV/A, B, and C and
named Aa/Al (Asian/African type) and Ae/A2 (European
type),® Bj/B1 (Japanese type) and Ba/B2 (Asian type),'? as
well as Cs/C1 (Southeast Asian type) and Ce/C2 (East
Asian type).'113 Increasing lines of evidence indicate that
subgenotypes of HBV/A and B influence the replication
of HBV and bear clinical relevance.'¥!6 Furthermore, ge-
notypes affect mutations in precore region and core pro-
moter, thereby influencing the expression of heparitis B e
antigen (HBeAg).517
During the 23 years from 1982 to 2004, a multi-center
cross-sectional study was conducted throughout Japan on
301 patients with acute hepatitis B. We examined the
influence of genotypes/subgenotypes on their fulminant
or chronic outcome. Furthermore, the influence of
G1896A or A1762T/G1764A on replication of HBV was

evaluated in an 7 vitro replication model.

Patients and Methods

Parients With Acute Hepatitis B. During 1982
through 2004, 336 consecutive cases of acute hepatitis B
were registered in 16 hospitals throughout Japan. These
hospitals were from the following eight areas: Hokkaido
(represented by J.-H. K. and S.H.), Tohoku (T.K. and
K.S.), Kanto (H.T., Y.A. and K.I.), Koshin (E.T. and
$.0), Tokai (A.O., Y.T., E.O,, M.S,, RU.,, MM, and
S.K), Kinki (T.O.), Honshu/Shikoku (Y.M., K.H., and
M.Q.), and Kyushu (H.Y. and H.S.). The diagnosis of
acute hepatitis B was contingent on a sudden onset of
clinical symptoms of hepatitis and detection of high-ti-
tered antibody to hepatitis B core antigen (anti-HBc) of
IgM class in serum. Patients with initial high-titered anti-
HBc (=90% inhibition by a 1:200 diluted serum) were
excluded; they were diagnosed as exacerbation of chronic
hepatitis B. Patients with acute hepatitis A, hepatitis C, or
human immunodeficiency virus co-infection, and drug-
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or alcohol-induced acute heparitis also were excluded;
hepatitis D virus infection was not examined because of
its extreme rarity in Japan.'® Most of them were followed
for clinical outcomes until the disappearance of hepatitis
B surface antigen (HBsAg) during 24 weeks or longer
after the presentation. The criteria of fulminant hepatitis
are based on the report by Trey et al.,'® with a slight
modification in 1981 (Inuyama symposium, Aichi, Ja-
pan): coma of grade II or higher and prothrombin time
less than 40% developing within 8 weeks after the onset.
Serum samples were collected at the presentation and had
been stored at —80°C. HBV genotypes, HBV DNA, and
HBeAg were determined, and clinical outcomes of acute
hepatitis were analyzed. The study protocol conformed to
the 1975 Declaration of Helsinki, and was approved by
the Ethics Committees of the institutions. Every patient
gave an informed consent for this study.

Serological Markers of HBV Infection. HBsAg was
determined by hemagglutination (MyCell; Institute of
Immunology Co., Ltd., Tokyo, Japan) or enzyme immu-
noassay (EIA) (Axsym; Abbott Japan, Tokyo, Japan), and
HBeAg by enzyme-linked immunosorbent assay (F-HBe;
Kokusai Diagnostic, Kobe, Japan) or chemiluminescent
EIA (Fujirebio Inc., Tokyo, Japan). Anti-HBc of IgM and
IgG classes were determined by radicimmunoassay (Ab-
bott Japan).

Genotypes and Subgenotypes of HBV. The six major
HBYV genotypes (A-F) were determined serologically by
EIA using commercial kits (HBV GENOTYPE EIA; In-
stitute of Immunology). The method depends on the
combination of epitopes on preS2-region products de-
tected by monoclonal antibodies, which is specific for
each of them.20 HBV/G was determined by a slight mod-
ification of the polymerase chain reaction (PCR) with
specific primers.?!

Subgenotypes of HBV/A designated Ae prevalent in
Europe and Aa frequent in Africa as well as Asia,9 which
corresponds to subgroup A’ originally reported by Bow-
yer et al.,?? were determined by PCR restriction fragment
length polymorphism (RFLP) involving nucleotide con-
versions in an immediate upstream of the precore region
that are specific for each of them.1623 HBV/Bj (Japanese
type) lacking the recombination with C over the precore
region and the core gene and Ba (Asian type) with the
recombination were determined by its absence or pres-
ence on HBV DNA sequences, as well as RELP based on
specific nucleotide substitutions, after the methods de-
scribed previously.!5-24

Subgenotypes of HBV/C, Cs (Southeast Asian type)
found only in Southeast Asia, including Vietnam, Myan-
mar, Thailand, Laos, Bangladesh, Hong Kong, and
Southern China, and Ce (East Asian type), found in Far
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