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Discussion

In 2001, Ubukata et al. [5] found three amino acid sub-
stitutions near the SSN motif: Met3771le, Ser 385Thr, and
Leu389Phe; and two amino acid substitutions near the
KTG motif: Asn526Lys and Arg517His; in PBP3 of
BLNAR strains isolated in Japan. They reported that these
amino acid substitutions affected the MICs of cephalo-
sporin antibiotics more than those of AMP. Additional new
amino acid substitutions of Val329Ala in the STVK motif
and Val511Ala adjacent to the KTG motif were identified
in 2006 in Japan [14]. However, their effects upon antibi-
otic susceptibilities have remained to be clarified. In the
present study, we demonstrated that Val329Ala affected
the MICs of AMX and the cephalosporin antibiotics, CDR,
CDN, and CTX, while Val511Ala affected the MICs of
AMX and CDR. In particular, we found that either of these
amino acid substitutions increased the MIC of AMX by 16
times. AMX is the antibiotic most often used to treat
community-acquired respiratory infections in the United
States and Europe [25]. Similarly, since around 2005,
AMX has commonly been used to treat pediatric outpa-
tients with respiratory infections and AOM in Japan. In the
present study, three patients from whom the BLNAR
strains with the new amino acid substitutions were isolated
had not been treated with AMX for 7 days before the
strains were isolated. However, AMX may have been used
previously to treat their AOM or respiratory infections,
because they were aged 3, 4, and 6 years, i.e., they were
older than the pediatric patients commonly seen with
AOM, who are usually age 1 and under. We suggest that
the change of antibiotic use in Japan, from oral cephalo-
sporin to AMX, may have promoted the emergence of
these two amino acid substitutions, Val329Ala and
Val511Ala, which influenced the MICs of AMX.

The AMP-resistant strains tested in the present study
showed incredible diversity in their PFGE profiles,
although some of them had the same amino acid substitu-
tion subgroup and the same resistance type. The diversity is
equivalent to that in H. influenzae as normal flora [26, 27].
From the above finding, we suppose that H. influenzae as
normal flora in healthy children acquired resistance in
some way and turned out to be a causative strain. Hori-
zontal transfer of the mutated fts/ gene may be one of the
ways of acquiring resistance. Takahata et al. [28, 29]
reported horizontal transfer of the mutated ftsI gene from
clinical isolates of BLNAR to the Rd strain of BLNAS.
When we examined this phenomenon using clinically iso-
lated H. influenzae as a recipient, horizontal transfer of the
mutated fts/ gene was not identified (data not shown). The
spread of resistant H. influenzae by horizontal transfer of
the mutated fsI gene is a reasonable possibility, because H.
influenzae in nature is capable of transformation [30, 31].

@ Springer

However, f-lactam antibiotics at doses that provide inad-
equate concentrations may more likely favor mutations in
the ftsI gene and select gBLNAR.

In summary, we have described evolutionary molecular
changes in the frs/ gene involving the reduced antibiotic
susceptibilities of H. influenzae isolated from pediatric
patients with AOM. These molecular changes seem to be
related to a change in antibiotic use. Thus, strict control of
antibiotic use, based on evidence such as trends concerning
resistant strains and their molecular changes, is important
to prevent increases of resistant strains.
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Table 1 Questionnaires for pneumococcal vaccination and revaccination
Questions no. of subjects (%)
no. of total subjects; 385
Pneumococcal vaccination at the no. of subjects answered yes (%) 290 (75.3)
affiliated institution no. of subjects answered no (%) or 95 (24.7)
with no answer
L no. of total subjects; 290
Negatlye _mﬂgence of the . no. of subjects answered yes (%) 144 49.7)
contraindication on revaccination . ;
for the first vaccination no. of subjects answered no or with 146 (50.3)
no answer (%)
no. of total subjects; 290
Pneumococcal revaccination no. of subjects answered yes (%) 46 (15.9)
no. of subjects answered no or with 244 (34.)
no answer (%)
no. of total subjects; 290
Necessity for approval of no. of subjects answered yes (%) 252 (86.9)
revaccination no. of subjects answered no or with 38 (13.1)
no answer (%)

Tid, ERiOHERD, BEL LLBEBEORLE»rOWT
NhzHEMLL FR2LELIHAREITIRARE LT
Y- PRERZRTL

AN
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N, TFTATF Y- CERLESO®E LG Do
7z,

—516—



MARFKE T 7 7 - BEBOLEN 7

Table 2 49 reported cases with pneumococcal revaccination during last two

years by the questionnaire

Demographic features

Male sex (%) 27 (55.1)

Age, mean years (SD) 744 (10.3)

Duration between primary and revaccination, mean months (SD) 63 (11.8)

Underlying diseases; no. of cases (%)

Chronic lung diseases 19 (38.8)
COPD 13 (26.5)
Other chronic lung diseases 6 (12.2)

Chronic heart disease 7{143)

Diabetes mellitus 1( 20

Others 19 (38.3)

Reason for revaccination; no. of cases (%)

Request by the patient 43 (87.8)

Request by the family 1(20)

Recommendation by the doctor 5({10.2)

SD: standard deviation, COPD; chronic obstructive pulmonary disease

£ K
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Abstract

A questionnaire study on the necessity of approval for revaccination
of the pneumococcal polysaccharide vaccine

Kazunori Oishi”, Kazuyoshi Kawakami”, Hideaki Nagai®,
Keisuke Sunakawa® and Akira Watanabe®
"International Research Center for Infectious Diseases, Research Institute for Microbial Diseases,
Osaka University
YDepartment of Medical Microbiology, Mycology and Immunology,
Tohoku University Graduate School of Medicine
¥Department of Respirology, National Hospital Organization Tokyo Hospital
"Graduate School of Infection Control Sciences, Kitasato University, Laboratory of Infectious Diseases
$Research Division for Development of Anti-Infective Agents, Institute of Development,
Aging and Cancer, Tohoku University

To clarify the current situation of revaccination with pneumococcal polysaccharide vaccine (PPV) and the ad-
verse effects caused by revaccination with PPV in the elderly in Japan, a questionnaire study was carried out
among the 989 members of the directors and councillors of the Japanese Respirology Society and the Japanese As-
sociation for Infectious Diseases. Of 385 evaluable respondents, 290 who had had experience giving PPV immuni-
zation were regarded as the study subjects. Of whom 46 subjects (15.9%) had had experience of PPV revaccina-
tion. However, 252 subjects (86.9%) recognized that PPV revaccination is necessary. In addition, of the 290 sub-
jects, 114 subjects (49.7%) had experienced a patient refusing the first vaccination with PPV because of contrain-
dications for PPV revaccination. Of 46 subjects with experience of PPV vaccination, 4 subjects found adverse ef-
fects in the recipients of PPV revaccination. The adverse effects found were not serious. The present study dem-
onstrated that most of the study subjects recognized the necessity of PPV revaccination, and in part, those sub-
jects implementing PPV revaccination were responding to requests by patients or their family. It was also sug-
gested that the contraindication for PPV revaccination could prevent the increase of the coverage rate of PPV.
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ORIGINAL ARTICLE

Immunogenicity, Reactogenicity, and Safety of Human
Papillomavirus 16/18 ASO4-Adjuvanted Vaccine in

Interim Analysis of a Phase I, Double-blind, Randomized Controlled

Japanese Women

Trial at Month 7

Ryo Konno, MD, PhD,* Kurt O. Dobbelaere, MD, 1 Olivier O. Godeaux, MD,

Shinobu Tamura, MPharm, i and Hiroyuki Yoshikawa, MD, PhD§

Abstract: A phase II, double-blind, controlled randomized multicenter study with human
papillomavirus (HPV) 16/18 AS04 (3-O-desacyl-4’-monophosphoryl lipid A and aluminum
hydroxide)-adjuvanted vaccine is ongoing in Japanese women aged 20 to 25 years. An
interim analysis was performed at month 7 (1 month after the third dose of vaccine) to
determine reactogenicity, safety, and immunogenicity of the vaccine and to evaluate the
baseline HPV-16/18 seropositivity and DNA status of women. In the HPV-16/18 group
(according-to-protocol cohort for immunogenicity analysis), 100% seroconversion was
observed against HPV-16 and HPV-18 at month 6 (5 months after the second dose) and
at month 7. At month 7, anti-HPV-16 geometric mean titer (GMT) was 7441.0 enzyme-
linked immunosorbent assay units/mL and anti-HPV-18 GMT was 3805.4 enzyme-linked
immunosorbent assay units/mL, which is, respectively, 250- and 168-fold higher than
GMTs observed after natural infection with HPV-16 or HPV-18. In the total vaccinated
cohort, the seropositivity rates against HPV-16 and HPV-18 at study entry were 17.3% and
15.8%, respectively. At the same time point, HPV-16 and HPV-18 DNA was detected in
6.5% and 4.0% of the women, respectively. The immunogenicity of the HPV-16/18
vaccine and the HPV prevalence before vaccination in Japanese women are in line with
what was observed in other populations. Injection site symptoms and some general
symptoms were reported more frequently in the HPV-16/18 group than in the hepatitis A
vaccine group but had no impact on compliance with completion of the vaccination
course. Overall, the HPV-16/18 vaccine had a good safety profile, was well tolerated, and
is highly immunogenic in the study population of Japanese women.
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ervical cancer is the most important complication of genital
human papillomavirus (HPV) infection and is the second most
common cancer in women worldwide; each year, approximately
500,000 women newly develop this type of cancer, and approxi-
mately 270,000 die of it.! In Japan, each year, approximately 8000
and 7000 women are newly diagnosed with cervical cancer and
carcinoma in situ, respectively, and approximately 2500 women die
of it.*™ Both incidence and mortality of cervical cancer have been
reported to elevate in young Japanese women, over the last years.2™
The causal role of oncogenic HPV types in cervical carci-
nogenesis has been clearly demonstrated. Those oncogenic HPV
types can be detected in virtually all cervical cancers.” Extensive
investigation has established that persistent infection in the cervical
epithelium with oncogenic HPV type is the necessary cause of cer-
vical cancer, resulting in malignant transformation of the epithelial
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basal cells.® In cervical cancer, HPV-16 is the most frequently
detected type (54.4%), followed by HPV-18 (15.9%), and together
they account for more than 70% of the cervical cancers worldwide.!
Detection rates of HPV-16 and HPV-18 in Japanese women are
44.8% and 14.0%, respectively, and both types are detected in 58.8%
of patients.” However, HPV-16 and HPV-18 are particularly predom-
inant and account for 80% of cervical cancer among women in
their 20s and 30s.® Of importance, HPV-18 is the most frequently
detected HPV type in adenocarcinoma, which is difficult to detect
in cancer screening programs.®® The duration from primary HPV
infection to the development of cervical cancer is different among
HPYV types, with HPV-18 being more aggressive and having a more
rapid progression than other types.®® In addition, the cervical
cancer with HPV-18 has a significantly poorer prognosis than
that with HPV-16.® In an epidemiological survey in Japan, the
HPV infection rate among the general female population was
10.6%, but much higher (23.1%) in women in their 20s.'® Onco-
genic HPV infections indeed occur more frequently in the sexually
active age group, and this has been observed in other countries
to0.M'" Overall, HPV prevalence in Japan is similar to that in
overseas countries.'®*

The most promising approach for prevention of cervical
cancer is considered to be prevention of oncogenic HPV infection in
young women by vaccination. Epidemiological evidence clearly

indicates that primary prevention of cervical cancer through immu-
nization against oncogenic HPV infection with a prophylactic
vaccine could drastically reduce the disease burden of cervical
cancer."**"2! The HPV-16/18 L1 virus-like particle (VLP) vaccine
(GlaxoSmithKline Biologicals, Rixensart, Belgium), adjuvanted
with AS04 (3-O-desacyl-4-monophosphoryl lipid A [MPL] and
aluminum hydroxide), is known to enhance immune responses,
resulting in longer persistence of high antibodies and on the longer
term possibly in a prolonged prophylactic efficacy. 15211 a previous
study, the antibody titers against HPV-16 and HPV-18 showed 1.5-
to 2.1-fold increase, and the frequency of immunologic memory B
cells against HPV-16 and HPV-18 showed 2- to 3.6-fold increase in
women who received the HPV-16/18 AS04-adjuvanted vaccine, as
compared with those who received a vaccine formulated with
aluminum salt alone.'® The vaccine has shown up to 100% protec-
tion against HPV-16/18 infection and development of precancerous
lesions, and its efficacy was sustained for up to 6.4 years against
persistent infection with HPV-16 and HPV-18 at the time of this
publication.?! The efficacy of the vaccine was demonstrated in
prevention against not only persistent infection caused by HPV-16 or
HPV-18,"® but also other oncogenic HPV types such as HPV-31,
HPV-45, or HPV-52.'® When these HPV types are added to HPV-16
and HPV-18, they account for more than 80% of cervical cancer
case worldwide, and 71% of these cases in Japan. Thus, broader

1040 total vaccinated cohort R
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2 administration of vaccine forbidden

3 study vaccine dose not administrated
according to protocol

y

516 HPV-16/18 ASO4-adjuvanted
vaccine

r'S

1035 total ATP safety cohort

A 4

519 Hepatitis A vaccine

103 excluded from immunogenicity subset
*1* protocol violation
48 concomitant infection related to the vaccine
which may influence immune response
6 non compliance with vaccination schedule
2 non compliance with blood sampling schedule
46 essential serological data missing

Y

l

126 excluded from immunogenicity subset
*1* protocol violation
72 concomitant infection related to the vaccine
which may influence immune response
8 non compliance with vaccination schedule
4 non compliance with blood sampling schedule
42 essential serological data missing
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413 ATP immunogenicity cohort * 806 total ATP immunogenicity cohort 2

1393 ATP immunogenicity cohort

FIGURE 1. Description of study cohorts for analysis of end points. 1) TVC includes all women who received at least 1 vaccine dose.
Seropositivity, HPV status at study entry, and safety (solicited AEs and SAEs) were assessed in all women in TVC. 2) ATP
immunogenicity cohort includes women who met eligibility criteria, complied with protocol procedures, have received all 3
vaccine doses, and had results for antibodies against at least 1 vaccine antigen. *Aimuggen is a registered trade mark of the
Chemo-Sero- Therapeutic Research Institute. N* = N cases reported in 1 group and none in the other group. Those cases remain

blinded as this study is ongoing.
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Phase Il Trial of HPV Vaccine in Japan

protection of cervical neoplasia against non-vaccine-type HPV
homologous to HPV-16 and HPV-18 can be expected.

The vaccine is already implemented for 10- to 18-year-old
girls as part of routine vaccination programs in many countries under
national policy to protect women against cervical cancer.??

This phase II clinical study is being conducted to assess
the prophylactic efficacy of HPV-16/18 AS04-adjuvanted vaccine
against persistent infection of HPV-16 and/or HPV-18 in Japanese
healthy women aged 20 to 25 years. Because persistent infection
with oncogenic HPV is the necessary cause of cervical cancer and
a reliable clinical end point with high reproducibility, it is important
to evaluate the vaccine efficacy in preventing oncogenic HPV
persistent infections, %7

METHODS

Women

Japanese women were recruited for the phase II, double-
blind (observed-blind), controlled randomized multicenter study
(104798, NCT00316693) between April and October 2006 in 13
centers, Inclusion criteria were to be a Japanese healthy woman
aged 20 to 25 years at the first vaccination, to have a negative
urine pregnancy test, to agree to adequate contraception over the
vaccination period, and to have an intact cervix. Exclusion criteria
were limited to women with a history of vaccination with HPV
vaccine or hepatitis A vaccine (HAV), MPL administration, hepatitis
A infection and various clinically significant diseases, or previous
colposcopy examination to evaluate abnormal cervical cytology.

All participants provided written informed consent. All re-
cruitment materials, informed consent, protocols, and amendments
were approved by independent institutional review boards.

Procedures

Women were randomized in a 1:1 fashion to receive either
HPV-16/18 AS04-adjuvanted vaccine (containing 20 pg each of
HPV-16 L1 VLP and HPV-18 L1 VLP adjuvanted with 50 pg MPL
and 0.5 mg aluminum hydroxide) or licensed HAV Aimmugen
(Chem-Sero-Therapeutic Research Institute, Kumamoto, Japan)
containing 0.5 pg inactivated hepatitis A antigen as the control.
Both vaccines were administered intramuscularly according to a 0-,
1-, and 6-month schedule.

Blood samples were collected at 0, 6, and 7 months for
assessment of immunogenicity. Serological testing for antibody to
HPV-16 and HPV-18 VLPs was performed by enzyme-linked
immunosorbent assay (ELISA).'® Anti-HPV-16 and HPV-18 sero-
positivity was defined as an anti-HPV-16 antibody titer 8 ELISA
units (EU)Y/mL or more and as an anti~-HPV-18 antibody titer of 7
EU/mL or more, respectively.

TABLE 1. Summary of demographic characteristics (TVC)

HPY HAY Total
(n = 519) (n = 5821) (n = 1040)
Mean SD Mean SD Mean SD
Age,y 224 17 225 1.6 225 1.7
Race—Japanese 100% 100% 100%
Height, cm 1588 50 1589 52 1589 5.1
‘Weight, kg 518 6.8 51.8 7.1 51.8 7.0

HPV-16/18 AS04-adjuvanted vaccine group (HPV).
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TABLE 2. Seropositivity status at baseline (TVC)

HPV HAV Total
(n=519) (n=521) (n=1040)

HPV-16 and HPV-18 positive 6.4% 6.2% 6.3%
HPV-16 and HPV-18 negative 70.2% 75.7% 72.9%
HPV-16 positive 18.7% 15.9% 17.3%
HPV-18 positive 17.1% 14.4% 15.8%
HPV-16 and/or HPV-18 positive  29.5% 24.2% 26.8%

Two samples were missing for the HPV-16 data, and 7 samples were
missing for the HPV-18 data.

% =n/no. of womnen with available results x 100; positive = positive for
anti-HPV antibody by ELISA; negative = negative for anti-HPV antibody by
ELISA.

HPV-16/18 AS04-adjuvanted vaccine group (HPV).

Investigator obtained cervical specimens with a cervical
brush for cytology and HPV DNA testing at 0 and 6 months,
Cytology was assessed with liquid-based cytology (ThinPrep; Cytyc
Corp, Marlborough, Mass) using a central laboratory (Quest
Diagnostics, Teterboro, NJ). Cytology results were reported using
the 2001 Bethesda Classification System.

Human papillomavirus DNA isolated from the cytology
specimens was detected by the polymerase chain reaction (PCR)
SPF0-LiPAys system, assessing 14 oncogenic HPV genotypes (16,
18,31,33, 35, 39,45, 51, 52, 56, 58, 59, 66, and 68).'® Ifthe sample
was negative for HPV-16 or HPV-18 DNA by the SPF5-LiPA5s
system, type-specific PCR for HPV-16 or HPV-18 was done.

‘Women were asked to record local symptoms (pain, redness,
and swelling) and systemic symptoms (arthralgia, fatigue, fever,
gastrointestinal symptoms, headache, myalgia, rash, and urticaria)
experienced during the first 7 days after vaccination on diary cards
with a 3-grade scale of symptom intensity. In addition, they were to
record any other adverse events (AEs) occurring within 30 days after
vaccination. Information on serious AEs (SAEs) and pregnancies
is collected throughout the study. The grade of each AE was as-
signed to one of the following categories by each investigator: mild:
an AE that is easily tolerated by the subject, causing minimal
discomfort and not interfering with everyday activities; moderate: an
AE that is sufficiently discomforting to interfere with normal
everyday activities; severe: an AE that prevents normal everyday
actives (eg, prevent attendance at work/school and would necessitate
the administration of corrective therapy). Each investigator deter-
mined the causality to use clinical judgment, and natural history of
the underlying diseases, concomitant therapy, other risk factors, and
the temporal relationship of the event to the investigational product
were considered and investigated. The central assignment of grade
was not performed in the study.

The primary objective was to assess vaccine efficacy against
persistent cervical infections with HPV-16 and/or HPV-18 in women
who are seronegative for the corresponding HPV type at 0 month
and negative for the corresponding HPV DNA by PCR at 0 and
6 months. The secondary objectives include efficacy against incident
cervical infections with HPV-16 and/or HPV-18, cervical lesions
that are associated with HPV-16/18 or other oncogenic HPV types,
immunogenicity, and safety.

Statistical Analysis

The secondary end points for immunogenicity and safety
were evaluated at the present interim analysis. No efficacy analy-
sis was done. All women who had completed the visit at month 7
by July 13, 2007, were included in the interim analysis. An
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