Downloaded from ard.bmj.com on November 5, 2012 - Published by group.bmj.com

{1 Cont MTX
A E w0l
£ 80
E 60|
g 4|
S
& 20 -
&x
A/HINT A/HAIN2 B/B1
B g 100 —
% 80
2 60 -
g
B 40 -
4
2 20
A
0
A/HINI AH3N2 B/B1
C £io0p =
&3
= 80
& 60
§ 40
g 20 b
&
Yoo
A/HINI AH3N2 B/BI
Figure 1 (A) Seroprotection rates for three influenza strains in the RA

treatment groups prior to and after influenza vaccination. Horizontal bars
represent levels of prevaccination protection rates for each influenza strain.
*p=0.006 (TCZ vs Cont), p<0.0005 (TCZ vs MTX) and p=0.001 (TCZ vs
TCZ+MTX). **p=0.007 (TCZ vs Cont, TCZ vs MTX) and p=0.023 (TCZ vs
TCZ+MTX). (B) Seroresponse rates for three influenza strains in the RA
treatment groups. *p=0.04 (TCZ vs MTX). **p=0.0009 (Cont vs MTX),
p=0.002 (Cont vs TCZ) and p=0.022 (Cont vs TCZ+MTX). (C)
Seroconversion rates for three influenza strains in the RA treatment
groups. Seroconversion rates are expressed as percentages of patients
with seroconversion out of seronegative patients before vaccination
(antibody titres <10). *p=0.032 (TCZ vs MTX). **p=0.003 (Cont vs MTX)
and p=0.002 (Cont vs TCZ+MTX). Data were compared using the x? test
or Fisher's exact probability test. Cont, RA control group; MTX,
methotrexate group; RA, rheumatoid arthritis; TCZ, tocilizumab group; TCZ
+MTX, combination therapy group.

TCZ. Uchiyama er al'’ reported that anti-TCZ antibodies are
induced in monkeys receiving 30 mg/kg of TCZ weekly, sug-
gesting that IL-6 does not play a crucial role in antibody
production.

Most previous studies have shown that the use of MTX is
unlikely to affect antibody response to influenza vaccine > 7 18
However, Gabay et a/™® have indicated that MTX significantly
reduced responsiveness to AS03-adjuvanted pandemic HI1N1
2009 (A/H1IN1/2009) vaccine in patients with rheumatic dis-
eases. The mechanism by which MTX impairs antibody
response following vaccination is unknown, but several studies
have proposed that MTX prevents proliferation of T cells and
induces apoptosis in these cells.*
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In conclusion, despite TCZ therapy, the immunogenicity of
influenza vaccination appears to be conserved and sufficient in
RA patients. MTX had a negative impact on vaccination effi-
cacy, but adequate immune responses for protection were
achieved by RA patients in the MTX and MTX+TCZ groups.
Neither severe adverse effects nor RA flares were observed fol-
lowing vaccination. RA patients, even those receiving TCZ as
monotherapy or in a combination therapy with MTX, should
therefore be encouraged to receive influenza vaccination.
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CONCISE REPORT

Pneumococcal polysaccharide vaccination in
rheumatoid arthritis patients receiving tocilizumab

therapy

Shunsuke Mori," Yukitaka Ueki,? Yukihiro Akeda,® Naoyuki Hirakata,?
Motohiro Oribe,* Yoshiki Shiohira,® Toshihiko Hidaka,® Kazunori Qishi’

ABSTRALY

Objectives We assessed the impact of tocilizumab
(TCZ), a humanised monoclonal anti-interleukin-6
receptor antibody, on antibody response following
administration of the 23-valent pneumococcal
polysaccharide vaccine (PPV23).

Methods A total of 190 patients with rheumatoid
arthritis (RA) received PPV23. Patients were classified
into TCZ (n=50), TCZ + methotrexate (MTX) (n=54),
MTX (n=62) and RA control (n=24) groups. We
measured serotype-specific IgG concentrations of
pneumococcal serotypes 6B and 23F using ELISA and
functional antibody activity using a multiplexed
opsonophagocytic killing assay, reported as the
opsonisation indices (Ols), before and 4—6 weeks after
vaccination. Positive antibody response was defined as a
2-fold or more increase in the IgG concentration or as a
>10-fold or more increase in the Ol.

Results 1gG concentrations and Ols were significantly
increased in all treatment groups in response to
vaccination. The TCZ group antibody response rates were
comparable with those of the RA control group for each
serotype. MTX had a negative impact on vaccine
efficacy. Multivariate logistic analysis confirmed that TCZ
is not associated with an inadequate antibody response
to either serotype. No severe adverse effect was
observed in any treatment group.

Conclusions TCZ does not impair PPV23
immunogenicity in RA patients, whereas antibody
responses may be reduced when TCZ is used as a
combination therapy with MTX.

INTRODUCTION
Streptococcus pneumoniae (pneumococcus) infection
is responsible for substantial mortality and morbidity
among adults aged >65 years or those with under-
lying chronic or immunosuppressive conditions. The
CDC Advisory Committee on Immunization Practice
has recommended the use of the 23-valent pneumo-
coccal polysaccharide vaccine (PPV23) for prevention
of invasive pneumococcal disease in at-risk popula-
tions.! Patients with rheumatoid arthritis (RA) are at
an increased risk of contracting infectious diseases
because of immunological changes that are intrinsic
to RA and that result from immunosuppressive
agents, and thus it is likely that pneumococcal vaccin-
ation can benefit this patient population.

Tocilizumab (TCZ), a humanised monoclonal anti-
body against the interleukin-6 (IL-6) receptor, is
effective and generally well tolerated when

administered either as monotherapy or in combin-
ation with methotrexate (MTX) in patients with mod-
erate to severe RA. IL-6 was originally identified as a
factor essential for B cell differentiation into antibody-
producing plasma cells,” and IL-6-deficient mice had
reduced antigen-specific IgG following immunisation
with a T-cell-dependent antigen.® PPV23 induces
serotype-specific IgG in a T-cell-independent polysac-
charide antigen pathway, which can enhance pneumo-
coccal opsonisation, phagocytosis and killing by
phagocytic cells.* PPV23 immunogenicity is often
impaired in certain groups of immunocompromised
patients,’ but evidence of PPV23 efficacy and safety is
lacking in RA patients receiving TCZ.

The objective of the present study was to evalu-
ate the influence of TCZ therapy on antibody
response to PPV23 in RA patients. We determined
the serum concentrations of serotype-specific IgG
using ELISAs and the functional antibody activity
using multiplexed opsonophagocytic killing assays
(OPAs) in RA patients being treated with TCZ,
MTX or TCZ and MTX, and in control RA

patients who received neither drug.

METHODS

Patients

RA patients who were receiving TCZ therapy (at
least the first dose of an intravenous infusion of
8 mg/kg every 4 weeks) and/or MTX (4-18 mg per
week) for >12 weeks at our rheumatology out-
patient clinics were invited to participate in this
open-label study. RA patients who had been treated
with bucillamine or salazosulfapyridine were also
included as RA controls. All participants fulfilled the
1987 American College of Rheumatology criteria
for RA diagnosis. Exclusion criteria were current
prednisolone use (=10 mg/day), current use of
immunosuppressive antirheumatic drugs other than
MTX (such as tacrolimus, cyclosporine, lefluno-
mide, cyclophosphamide and azathioprine), a recent
history (within 6 months) of pneumococcal infec-
tion and a history of pneumococcal vaccination.
Patients who had changed treatments during the
follow-up period or those who had received bio-
logical agents other than TCZ were also excluded
from this study.

Vaccine

We used commercially available PPV23 (Pneumovax
NB Merck Sharp & Dohme Corp., Tokyo, Japan)
containing 25 pg each of 23 capsular polysaccharide
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types. From October 2011 to March 2012, each patient received
a single dose of vaccine (0.5 ml) subcutaneously in the upper
arm. For RA patients receiving TCZ, the vaccination was per-
formed on the same day as the TCZ infusion.

ELISAs for serotype-spedific IgG and multiplexed OPAs

Sera were collected immediately before and 4-6 weeks after vac-
cination and stored at —30°C until tested. To measure serotype-
specific IgG concentrations and functional antibody activity
against pneumococcus serotypes 6B and 23F, we performed
ELISAs and multiplexed OPAs, respectively. For detailed proto-
cols, see online supplementary text.

Antibody response

Fold increases relative to pre-vaccination values (post-
vaccination value to pre-vaccination value ratios) were deter-
mined. Positive antibody response was defined as a 2-fold or
more increase in IgG concentrations or as a 10-fold or more
increase in opsonisation indices (Ols).?

Monitoring adverse effects

Adverse events that occurred during a follow-up period of 4-
6 weeks after vaccination were recorded. Systemic adverse
effects included fever, headache, myalgia, asthenia and fatigue.
Local adverse events included pain/tenderness, swelling/indur-
ation and erythema at the injection sites.

Statistical analysis

To access the PPV23 immunogenicity in patients in each treat-
ment group, IgG concentrations and Ols before and after vac-
cination were transformed into logarithmic values. IgG
geometric mean concentrations (GMCs) and geometric mean
Ols (GM-OIs) were calculated as the exponential of an arith-
metic mean of log-transformed values. For details regarding stat-
istical analysis, see online supplementary text.

Table 1 Clinical and demographic characteristics o

M'ai'e‘lfemalé; -
‘ Agé, mean i(95%‘Cl)f,(yéa
 RA duration, mean (95% CI)
 MTX dose, median (IQR) (mg/week
 MTX duration, median (1QR) (month
 TCZ duration, median (10R) (weeks
 Use of prednisolo iber of p:

e
 Serum Ig

RESULYS

Clinical and demographic characteristics

A total of 190 RA patients were divided into four groups
according to their ongoing anti-RA therapy. There was one
group of 50 patients treated with TCZ as monotherapy (TCZ
group), 62 patients treated with MTX alone (MTX group), 54
patients who received a combination therapy consisting of TCZ
and MTX (TCZ+MTX group) and 24 patients who did not
receive either drug (RA control group). Prior to participating in
this study, no patients had received a pneumococcal vaccination.
Patients’ clinical and demographic characteristics are shown in
table 1.

Serotype-specific IgG concentrations

After vaccination, serotype-specific [gG GMCs to pneumococcal
serotypes 6B and 23F in all four groups were increased signifi-
cantly (p<0.0005; table 2). For serotype 6B, a significantly
higher post-GMC was obtained in the TCZ group compared
with that in the TCZ+MTX group (p=0.004). The TCZ group
also showed a significantly greater fold increase than did the
TCZ+MTX group (p=0.036). For serotype 23F, the TCZ
group also showed a significantly higher post-GMC than did the
MTX group (p=0.027). Increases were twofold or more in all
treatment groups, and there were no statistically significant
differences. '

Opsonophagocytic kifling assays

After vaccination, GM-OIs for the 6B and the 23F serotypes
were increased significantly in all four groups (p<0.0005; table
2). For serotype 6B, the post-vaccination GM-OI was signifi-
cantly higher in the TCZ group compared with that in the
MTX group (p=0.001). The TCZ group also showed a signifi-
cantly higher post-vaccination GM-OI for serotype 23F com-
pared with the MTX group (p=0.001) or with the TCZ+MTX
group (p=0.042). For either serotype, there were no significant
differences in fold increases among the four treatment groups.

Mori S, et al. Ann Rheum Dis 2013;0:1-5. doi:10.1136/annrheumdis-2012-202658
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There was a moderate correlation between IgG concentrations
and OIs for the 6B and the 23F serotypes (serotype 6B:
r=0.623, p<0.0005; serotype 23F: r=0.601, p<0.0005).

Antibody response rates (percentages of patients with
positive antibody response)

The TCZ group antibody response rates were comparable with
those of the RA control group for serotypes 6B and 23F
(figure 1).

For the IgG concentration specific to serotype 6B, the anti-
body response rate was significantly higher in the TCZ group
(56%) compared with that in the MTX group (37%) and the
TCZ+MTX group (24%, p=0.046 and p=0.0009, respectively;
figure 1A). For serotype 23F, there was no significant difference
in the antibody response rate among the four treatment groups
(Control: 67%; MTX: 57%; TCZ+MTX: 56%; TCZ: 72%).
The percentage of patients with positive antibody response for
both strains were significantly greater in the TCZ group (46%)
compared with the TCZ+MTX group (20%, p=0.005) and the
RA control group (21%, p=0.044).

For Ols specific to serotype 6B, the TCZ group showed a sig-
nificantly higher antibody response rate than did the MTX group
(56% vs 34%, p=0.019; figure 1B). For serotype 23F, the anti-
body response rates were significantly higher in the TCZ group
(58%) compared with those in the MTX group (37%, p=0.027)
and the TCZ+MTX group (35%, p=0.020). For both strains, a
higher proportion of patients in the TCZ group responded to
pneumococcal vaccination compared with the patients being
treated with MTX alone (34% vs 16%, p=0.028).

Predictive factors for antibody response to PPV23
In a multivariate logistic regression analysis, TCZ use was not
identified as the predictive factor for antibody response to
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pneumococcal vaccination for either IgG concentrations or Ols.
The negative association of current MTX use with antibody
response was confirmed for IgG concentrations specific to sero-
types 6B and 23F (for serotype 6B: OR 0.45, 95% CI 0.25 to
0.82, p=0.009; for serotype 23F: OR 0.56, 95% CI 0.31 to
1.04, p=0.007) and OIs for serotype 23F (OR 0.54, 95% CI
0.29 to 0.99, p=0.046).

Vaccination safety

Two patients in the TCZ+MTX group had a fever. Local
adverse events were observed in 12 patients (2 in the MTX
group, 7 in the TCZ+MTX group and 3 in the TCZ group).
All adverse effects were mild.

DISCUSSION

Following immunisation with PPV23, IgG concentrations and
Ols for the 6B and the 23F serotypes were significantly
increased in all treatment groups. Antibody response rates in the
TCZ group were comparable with those of the RA control
group for each serotype. Ongoing use of MTX is likely to have
affected the antibody response to PPV23.

Results of the present study indicate that TCZ does not dimin-
ish T-cell-independent antibody production after PPV23 immun-
isation. In addition, we recently reported that RA patients
receiving TCZ can produce an adequate antibody response to
influenza vaccine, which are T-cell-dependent protein antigens.®
These findings suggest that both T-cell-dependent and
T-cell-independent antibody response pathways are conserved in
RA patients who are treated with TCZ. There is an increasing
awareness of lethal synergism between influenza virus and
pneumococcus; influenza virus contributes to secondary
pneumococcal pneumonia and can subsequently increase mortal-
ity.” ® In addition, a large-scale trial suggested that a significant

Mori S, et al. Ann Rheum Dis 2013;0:1-5. doi:10.1136/annrheumdis-2012-202658
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Figure 1 (A) Percentages of patients with twofold or more increases
in serotype-specific IgG concentrations for serotypes 6B and 23F in the
rheumatoid arthritis (RA) treatment groups. *p=0.046 (TCZ vs MTX)
and p=0.0009 (TCZ vs TCZ+MTX). **p=0.005 (TCZ vs TCZ+MTX) and
p=0.044 (TCZ vs Cont). (B) Percentages of patients with 10-fold or
more increases in Ols for serotypes 68 and 23F in the RA treatment
groups. *p=0.019 (TCZ vs MTX). **p=0.027 (TCZ vs MTX) and
p=0.020 (TCZ vs TCZ+MTX). ***p=0.028 (TCZ vs MTX). Data were
compared using the % test or Fisher's exact probability test. Ols,
opsonisation indices; Cont, RA control group; MTX, methotrexate
group; TCZ, tocilizumab group; TCZ+MTX, combination therapy group.

proportion of viral pneumonia, including influenza, is attribut-
able to bacterial co-infection and that this co-infection may be
preventable by bacterial vaccination.” Immunisation with both
influenza and pneumococcal vaccines may, therefore, provide
additive benefits for RA patients compared with a single vaccin-
ation, even if they are receiving TCZ therapy.

Previous studies have shown that MTX therapy reduced the
antibody response to PPV23,'97!% which is in agreement with the
data obtained in the present study. Although T-cell-dependent
protein antigens may be more immunogenic than polysaccharide
antigens in immunocompromised patients,"* MTX was also
reported to be a strong predictive factor for an impaired antibody
response to protein-conjugate pneumococcal vaccine.> Offering
PPV23 vaccination before introduction of MTX therapy may be
considered in RA patients.’* '® In contrast, a study by Elkayam
et al*” did not demonstrate a detrimental effect of immunosup-
pressive drugs such as MTX on PPV23 immunogenicity in RA
patients. Coulson ez al'® have also suggested that a single PPV23
administration offers up to 10 years of protection against the
development of pneumococcal pneumonia in RA patients receiv-
ing MTX therapy. Determining serotype-specific IgG concentra-
tions after PPV23 vaccination in patients receiving MTX therapy
is reccommended.*’

In the present study, no patients were receiving high doses of
prednisolone or antirheumatic agents with immunosuppressive
effects other than MTX. In addition, there were no differences
in the prednisolone dose among the four treatment groups, and
the median dose of prednisolone was zero among all groups.
The number of prednisolone users was significantly lower in the
RA control group; however, there were no significant differences
or trends in antibody response to each serotype compared with
the other three groups. We can, therefore, say that the influence
of such agents on PPV23-induced antibody response was
minimal in the present study.

One limitation of this study is the relatively small number of
patients in each group and the RA control group in particular.
Since most RA patients had already received one or more immuno-
suppressive antirheumatic drugs, as recommended by the current
therapeutic guidelines, it was difficult to recruit a sufficient
number of patients who had never received such drugs. Another
limitation is that we determined antibody response to only two
pneumococcal serotypes. We chose serotypes 6B and 23F because
these are the main causative serotypes of pneumococcal pneumo-
nia in Japan and these are representative penicillin-resistant
pneumococci.*’ However, the immune response to PPV23 may
not be consistent among the 23 serotypes. Lastly, unlike influenza
vaccines, antibody levels that are protective against invasive
pneumococcal disease in adults have not been clearly defined. We
used a 2-fold increase in the IgG concentration or a 10-fold
increase in the Ol as a measure of positive antibody response to
PPV23 in this study, which was also used in previous studies;’
however, how this threshold may best correlate with protection
against invasive pneumococcal disease remains to be determined.

In conclusion, ongoing TCZ therapy does not preclude
pneumococcal polysaccharide vaccination in RA  patients;
however, antibody responses may be reduced when TCZ is admi-
nistered in combination with MTX.

Acknowledgements The authors are grateful to Michiyo Hayakawa and Yumi
Hattori for technical assistance in measuring serotype-specific IgG concentrations
and Ols.

Contributors All authors contributed to study conception and design, acquisition
of data, analysis and interpretation of data, and drafting of the manuscript with
regard to important intellectual content.

Funding The study was supported by research grants from the Ministry of Health,
Labour and Welfare of Japan and research funds from the National Hospital
Organization (NHO), Japan.

Competing interests TH has received lecture fees from Mitsubishi-Tanabe
Pharmaceutical Co., Eisai Co. Ltd. and Abbott Japan Co. Ltd. The other authors
have no financial relationships that could lead to a conflict of interest.

Patient consent Obtained.

Ethics approval The ethics committees of participating hospitals approved the
protocol for this study.

Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 3.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/3.0/

REFERENCES

1 Advisory Committee on Immunization Practices. Prevention of pneumococcal
disease: recommendations of the Advisory Committee on Immunization Practices
(ACIP). MMWR Recomm Rep 1997;46:1-24.

2 Muraguchi A, Hirano T, Tang B, et al. The essential role of B cell stimulatory factor
2 (BSF-2/IL-6) for the terminal differentiation of B cells. J £xp Med
1988;167:332-44.

3 Kopf M, Baumann H, Freer G,, et a/. Impaired immune and acute-phase responses
in interleukin-6-deficient mice. Nature 1994,368:339-42.

ES

Mori S, et al. Ann Rheum Dis 2013;0:1-5. doi:10.1136/annrheumdis-2012-202658

—347—-



Downloaded from ard.bmj.com on January 23, 2013 - Published by group.bmj.com

Mond 1), Vos Q, Lees A,, et al. T cell independent antigens. Curr Opin Immunol
1995,7:349-54.

Dransfield MT, Nahm MH, Han MK,, et al. Superior immune response to
protein-conjugate versus free pneumococcal polysaccharide vaccine in

chronic obstructive pulmonary disease. Am J Respir Crit Care Med
2009;180:499~505.

Mori S, Ueki Y, Hirakata N,, et al. Impact of tocilizumab therapy on antibody
response to influenza vaccine in patients with rheumatoid arthritis. Ann Rheum Dis
2012;71:2006-10.

McCullers JA, Rehg JE. Lethal synergism between influenza virus and Streptococcus
pneumoniae: characterization of a mouse model and the role of platelet-activating
factor receptor. / Infect Dis 2002;186:341-50.

Peltola VT, Murti KG, McCullers JA. Influenza virus neuraminidase contributes to
secondary bacterial pneumonia. J Infect Dis 2005;192:249-57.

Madhi SA, Klugman KP. A role for Streptococcus pneumoniae in virus-associated
pneumonia. Nat Med 2004;10:811-13.

Mease PJ, Ritchlin CT, Martin RW,, et al. Pneumococcal vaccine response in
psoriatic arthritis patients during treatment with etanercept. J Rheumato/
2004;31:1356-61.

Kapetanovic MC, Saxne T, Sjoholm A,, et al. Influence of methotrexate, TNF
blockers and prednisolone on antibody responses to pneumococcal polysaccharide
vaccine in patients with rheumatoid arthritis. Rheumatology (Oxford)
2006;45:106—-11.

Visvanathan S, Keenan GF, Baker DG,, et al. Response to pneumococcal vaccine in
patients with early theumatoid arthritis receiving infliximab plus methotrexate or
methotrexate alone. J Rheumatol 2007;34:952—7.

20

Gelinck LB, van der Bijl AE, Visser LG,, et al. Synergistic immunosuppressive effect
of anti-TNF combined with methotrexate on antibody responses to the 23 valent
pneumococcal polysaccharide vaccine. Vaccine 2008;26:3528-33.
Recommendations to assure the quality, safety and efficacy of pneumococcal
conjugate vaccines. Replacement of; TRS 927, Annex 2. In: WHO Expert Committee
on Biological Standardization. Geneva: World Health Organization, 2009:1--57.
Kapetanovic MC, Roseman C, Jonsson G, et al. Antibody response is reduced
following vaccination with 7-valent conjugate pneumococcal vaccine in adult
methotrexate-treated patients with established arthritis, but not those treated with
tumor necrosis factor inhibitors. Arthritis Rheum 2011:63:3723-32.

Singh JA, Furst DE, Bharat A, et al. 2012 update of the 2008 American College of
Rheumatology recommendations for the use of disease-modifying antirheumatic
drugs and biologic agents in the treatment of rheumatoid arthritis. Arthritis Care
Res (Hoboken) 2012;64:625-39.

Elkayam O, Paran D, Caspi D,, et al. Immunogenicity and safety of pneumococcal
vaccination in patients with rheumatoid arthritis or systemic lupus erythematosus.
Clin Infect Dis 2002;34:147-53.

Coulson E, Saravanan V, Hamilton J,, et al. Pneumococcal antibody levels after
pneumovax in patients with rheumatoid arthritis on methotrexate. Ann Rheum Dis
2011,70:1289-91.

Heijstek MW, Ott de Bruin LM, Bijl M, et al. EULAR recommendations for
vaccination in paediatric patients with rheumatic diseases. Ann Rheum Dis
2011;70:1704-12.

Qishi K, Yoshimine H, Watanabe H, et al. Drug-resistant genes and serotypes of
pneumococcal strains of community-acquired pneumonia among adults in Japan.
Respirology 2006;11:429-36.

Mori S, et al. Ann Rheum Dis 2013;0:1-5. doi:10.1136/annrheumdis-2012-202658
— 348 -



_ sPEgS

BMNFBHERED A5 X

BARFBEEMAFHERIRN T —F v I IV —TiRE

K BNV KB MEE

Bl B B2 B

JIlE "M

&0

A

(HA&Ek 101 : 3585~3597, 2012]

EOTTRE MABETIIFY, ALINILYIIFL, BB - RBT7IF, SRABTIFL, SRE

L ®HIC

BIRE 345 H, i - EEinfbofRim 2 20,
ZOBERICEEROBE/LLEHEANTOHK,
SOITIIATEOHE - HERIEDFEAE, KA
HREREOMN e bbb EBbhEd. &
DRz BGFE IR I OE B IR EEE RO, PHES
BE2EL b EERElRrit g 88
TEFm2OTHVET. #oT, WHEREYZ
DEERLEFALL TFHITHIENEENET.
DoF U EOFHEBEILO—DDOFEEL
THELIBHENTV S HDTTA, HLAETIX
BRI AR Z O HE & RAET OB HER
ENTEFLA LAHL 2009 FICTH 4 ITHE A
VINIZUFDONRYFI v wRERL, FOR

WCFBEEOBERICE ) R LA ERzE
EoTCHBEETEAENTLL Y.

NREHEE CIRMESHR W TH LW T 7 F
SEASIN, HANBREEZTIIFEEOHERT
HINRBOFHBEEDOAYy V2 — N EHRAKE
ncwEd. 4H, HERRZEETIE, BLER
PSECHEAE N RE e A O F RIS oW CEUE
ORWEF LD, HRHHIIET LT VAN
Bobh, EL—RicdbartrraniEoh
TWwHHDE—D2DREHE LTRIA ¥V A%
NRENIZLET.

1. —MRICHEE S W 3 FRhERE

1) FREET 75>

U BAAFERREREERE : 7—F 0 77V —TREHE, 2 BVRRETATBRIERRY & —, 9 Bk RFER
REERERREEER Y ZERFDER, O HAKFMBEZETURIEEFREMZERM, O AFAKRFEEE

YL IR F G R PR IR e (R 2R T

Guidance for vaccination in adult.

Yoshihito Nikil), Kazunori Oishi?), Kazuyoshi Kawakami3, Kiyosu Taniguchi?, Akira Watanabe® and Hiroshi Watanabe® :
DDepartment of Clinical Infectious Diseases, Showa University School of Medicine, Japan, 2 Infectious Disease Surveillance
Center, National Institute of Infectious Diseases, Japan, 3 Department of Medical Microbiology, Mycology and Immunology,
Tohoku University Graduate School of Medicine, Japan, ¥ Department of Pediatrics, Mie University Graduate School of Medi-
cine, Japan, ®Research Division for Development of Anti-Infective Agents, Institute of Development, Aging and Cancer, To-
hoku University, Japan and 8 Division of Infectious Diseases, Department of Infectious Medicine, Kurume University School

of Medicine, Japan.

BARRZESMER $10158 H125 - FR245F12R108H

—349-



HPESE

u&f; A LE
Btk | FE | | ElSEE |
l J :
DR L[[TZ‘Q
A i
v
BB

B FRIKEREYEDRRE
INEORIFEICIIBREICHAIREDRESN, FREITRE
B OERERICADPERZREL, Tl TIENDES]
[CRDMRERET D EBESNTND (JL—DBER

(3 B AR B R
(k1 & 0 518)

B RERERERIECDWT

M RBRE T REBED 7T A G HRIERE T
T. BRBORBERY Y v 754 F(CPS)d&
SEELBFEERFCTHY, FOMIFER L IE
T AHPURTT. /NEORIHEIC IS HEE 2
HREARE &, FHEBL OB TOREED
Mo ThET. REIZRIHEED, S EEERIC
FOVFEREFEL, FLTRENOEINCL
DR EFIET A LEESINE T ()Y,
Mgt ABENC BT ZFER D 3L TH D, 2011
FIZE 124 AN A0 T AB 720 99 N) 23T
LT LTWET. &Y biF 0Ll LoEwmE T
B X 2B T2 BITHEM L ET. HAD
TR ORI ILAE 2 b 2 W TH D,
FD 20~40% HFHAIKEITRE T 5 & shTw
I3, 2, BRAOMARBEHRALIZ LIEL
A VTN T AV R RGO R R
Mgk LTREL Y.

—7, AWIRIMERICEA URInGE, SRR
7e & ORI A BRI BRYYE (invasive pneumo-

—350 -

3586

coccal disease : IPD) &R L £ 3. bHEDOK
NIZ BT BHIPD 303 FEF) DT ik, BUiEE & i
RHIEINEN 38%, 37% = &, FEIEIE 188%
TL722. SEFD 69% HSEAER B GEMIEL,
PERIR, LI, WRERE) 2FL, 8wk
WwE (22%) PHRESNTVET.

23 MERIKER I Yy HSA KT UF D
WwtT

EEMm

Bl S BRI BHSIE 12 38\ C B B B A9 2 PLCPS
PR X 2T S L 7y = U R E L
RRHBE L ZEZ o TnEd. 0k,
FE % 23 MIFFROCPSEEH T 5 23 Ml 2Bk
RIF v HS54 K775 (PPV23) HEAH
MRIKET 75> & UCERRISH S TwET,
BMADIPDO FEIMIFER55471% 3, 6B, 14, 23
F, 19A, 4 DIEICE L, Widlligeo EEMER
% 3, 19F, 23F, 6B, 14 ®NETH D, IPDETH
AR TIZIZRBROMIE R & 2> TWE T,
fE- T, BADIPDHIR#K & T H Al se H ek D

B

BARBEEMS $101% $125 - FR245FE128108



. SHEss

&1

23 fERIRER U Yy AS A RO FV DEENRE

2 UL TIAIREIC LD EBERRBICER T DBEROBVRD R IEARNUESE
(1) BEEECHITDIMAIEC L DBREORETY

(2) BEAIREIC LD EBED TR

1) SRRMRR, $DVEZOMRORETHEBETETHLEBE
2) D - WIRSBEOBIERR, Bh2, THEES #RR BEERREOERRBOSHDEE

3)
4)

ShE

DHDHEE

REINHERZA T BRI PESN TV D ETARERBIE CHEL LD 14 BRLEORME

PPV2BIZEHA SN LB E N N 827%,
825% & [E[&ET2Y,

ERERZHR

INF TIZRIERED 2 VA RTE 2 O
KHREAETHRAICB VT, PPV23 OIPDIZXT
TLFHRREIHESNRTCHEYT. —F, Th
¥ CTPPV23 DfigeFUiZIRIEH S TEIH D £
HATLA LaL, BEICZ-T, LI
BN A R AT & B ICPPV23 A3l SRk
B ROFHICHERTH D, RERE %k
WCEBREEABLSIELLEPHLPIILE
L7z%, 852, LBl Y7 vy 75
SRS D 65 L E O EEE & & ICPPV23
BREEITV 75 bl Lo, 18 Mg B 5]
T AEERMATHHMRZRLE LAY &
7z, 65 RELL Eo&dER, 75 Rl Lo EEE, 18
PR BIEFIZ BT B PPV23 Dt s E#EE OH|
BEIRDPHLPIZRD F L. I DOHF3EK
B2 5, 2011 4F 3 B CEHA FHEERSY -
F VEHE BT A /N ERB R, BEDIED 65
mak— bR (175 5 AN) I[CPPV23 %3
L, ZOXMBEH»5EMIERT 2 LRETS L,
Z D 65 kA — MIBIY B EREVEFEN 5,115
BHYR SN D LH#EELTWE T,
EENRE

PPV23 OS5 IZ, 2 Ml Tl fERE IS
I 2 EERBICBETIRBABVEARLTE
FrxoTwET., ZOFEHEMIIOWTIE, £
BB LZEW, B, BEEE~OBFEICIO

3587

W R ONR ER Y T4

g E

1E 05 miZBHARNIIE TICERELET. 4
T F roEEEY S EE, B 27 B L,
T M ORNEILT 7 F v OEHEE ZIT 25T,
6 HU FHEEZBW TR F 2 EELET.
72720, EMASLEELRBDIZEEITIEZPPV2S
AV TINZ T 7 F R AEFICEETE S
. ZOBEITIE, FnEhoU s FrERR
LRI A WCEST A LI D 7.
BIRG & B

PPV23 ORIFE & LT, —MIZFS, EHER
ML oEE, AR, JERA SN T $. TEHERL
DRFTFUSMIBEERELICERLET. EE
ZEIFUSE LTI, 7774 5% —FEDS
WS B THE ST ET (FEERH).
FEMEICOWTIE, 1988 I hHEITBWT
K7 F UHERBENTLURBED N TWER
AT L7228, 2009 45 10 BB A 37848 AT [m 52
LS5 ED FOMBEBWTEHEETE S L
LEL7 BEEONZREIIER]LIZSHRILZE
v BARIICIE, BESFURCEKT 7 F 0%
BESN:ZE0H2H0OTIE, BEEROR
FUSOFEEARIEHEERE L ) SHEENE L, 2
BEWHWEINTHETOT, FEEEIS S
FLLEBEOBRBRE; IO ONET.

TFT 4T F T RRUNERIHBLL 72 35&
DN DNTIE, HARBIIEF R R — A -
VED [MiEHRE T 7 F o BERICETLHA

BAARSEMSE $1015 125 - TH24F128108

-351—



- SESE

FoA4 v PrZslRliZawn

X |

1) Bogaert D, et al: Streptococcus pneumoniae colonisationithe
key to pneumococcal disease. Lancet Infect Dis 4 : 144~
154, 2004. ‘

2) Chiba N, et al : Serotype and antibiotic resistance of iso-
lates from patients with invasive pneumococcal disease
in Japan. Epidemiol Infect 138 : 61-68, 2010.

3) Oishi K, et al:Drugresistant genes and serotypes of

pneumococcal strains of community-acquired pneumo-

nia among adults in Japan. Respirology 11 : 429436, 2006.

Maruyama T, et al: Efficacy of 23-valet pneumococcal

vaccine in preventing pneumonia and improving sur-

vival in nursing home residentsdouble blind, randomized

and placebo controlled trial. BM] 340 : ¢1004, 2010.

Kawakami K, et al : Effectiveness of pneumococcal poly-

saccharide vaccine against pneumonia and cost analysis

4

fund

5

Rbg

for the elderly who receive seasonal influenza vaccine in
Japan. Vaccine 28 : 7063-7069, 2010.
EAREEBRSBRIYELIMRTUERRE 7o 5 VEF
BT A/ RESREE WARRBRIY v ATAF
725 (RAH). 2011311 http://www.mhlw.go.jp/
stf/shingi/2r98520000014wdd.html.

Center for Disease Control : Prevention of pneumococcal
diseases : Recommendations of Advisory Committee on
Immunization Practice,. MMWR 46 (RRS) : 1-23, 1997.
B AR RYGESAMREE Y 7 7 v BEEMEREES
MRIRE Y 7 F  BEEICETATA NI 4 2 HARR
PIESS, HE, 2009.10.19 http://www kansensho.or.j
p/.

6)

7)

8)

2) 1 TINIT P TTF

AT IHIZDNT

A TN FEVIREBIE, AV ITY
TANVABHIBT B4 VIV VT LIV RA
TB L OBRIC & 2 2 #MERESE T3, 2012
£ 4 BBAETIE, AR TIZA/HINIpdm & A/H
SN2 DD D7 £ VA EBH, BT 3
DY 4 VADPENS WS R ETHTL
TVRET., INEDT A VAIZADORIED Sk
NHDIEBES LT OERLTEY, Hl i,
FUCA/H3N2 HEEID T A VRTDH, HERELD
PUEHEZFFO T A VAKRPIATL 9. 4k
HARBEREMORE TV, BFELFIIBI 5
FHEOWATTIE, BRLZBRIMEEICL VBR

3588

-352 -

BNCEBERENL, SWEBRERLEFHELE
. F, A VTNV UEREITT L EFEID,
ATV CTFOEHEE LT, HEWVidho
TREBOMEL ED I RRORR LRI T
msazelmonctsy, chdbFilfr
WL OBEENLFEO—DOTH D 3. 4F
CTEBRERER, MERE, BRBLR 2R
BRI DBFIZBVWTIEX, 4 Y7V ¥
PES ZIREDOMIBE RIS A > T VT DR
BIZEBFEHEBOEATIRCTSHILDIDD,
EHIRBHEHREATE CTEEREDOH S b A
V7NV IR LSRRI AR 28% L D
WMEDDHD T, 4 ¥ 7 VT HFIFHIVIREE,
F 7RO E I EEZIIBCEEL R D,
EXSIAIRA I - B

BHRETIR VAR A 7V P THE
BANDA 7 PEIERTESSDTIER],
S 5~6 HOA&E EOFIER, 3~4 H ORVR % £k
W, 3 HEOEED B WidERE R Z &I12R 5
EHESNTBY, KD 100 A\OEREDZ D,
37 HOSEBDORIE ETWHLO 20 H DREOFEEHE &
LoTwbEbIMEINTVET.

A TINIHFTIFADNT

77 F L DHERK

AV INEYHET 2 FiE, RELT 72 F
THY, VA NAZRELLTNTFINFITL
DB A>TWET. BEOFHTIZ EBRDA/H
IN1pdm, A/H3N2, B 3fEHHAS, Hpk T/
W OPPHAEDLE 520 LTEI D 97,
ED L) BMAEDLFIZRDDIEDLMSE VD
T, 3EEEINETND T A VAT, RO —X ¥
WKHRAITLE D 74 NVAKRE ENEFN—D2F D
T F LRGN ET (77K, SDHit
SRS (World Health Organization : WHO)
X, HESKEEZREMRL, Ry Ty
YO7T7—5 EEMREZHELTROI—X D
77T VI ANBRL T A NVARRCT 7 F RR)
ERELTHWET.

HARRZSME $10158 F125 - FR24F12H10A8



 mrEms

mEAE

A TN 7T OEEE R UEER
BII—MICIZRDOEBY L 2> THBY 575
EROHBIIZL Y, (1), @ OBAETHHEE
EBRENDH L H TR 1 EEE $7- Q) 0
ETHRENFIRECE2EHEELETLI LD
WRETS. —EOT 7 F T, (1) Z2n»T
EI PR 3Rl 1 025ml 2 [#EE
| Lo TnET.

(L eHAULEImKRMDOFH 1HO25ml 2
R
(2) 3B EI3mEWHF 1EO05ml 2

EE7

(3) 13U 118 05ml 1 EHEHE

—HNEA TN WY T RS 2
BHZA20 57 AEBESNRSFRT LN
TWETOT, 2 AEEFTCEREEZETT4Z
EDRLEFEFNRF T, BRICHITY —XVICTAST
WTd, HOOHMB TORTVRITIIEET X
HEEHIILIEDHY THEA.

BIRIG

FEIEA V7N WD 7 F 2 THERZE L
HONDEIBUSITE, BELUAH (BT @
AR, BERE, R & (10~20%), E@FEOK
B & LTiE, FEh, B, BRER & (5~10%)
YD FTH, BE 2~3 HThRL 2 REFIIM
BrTA5LEIH)FLA.

F72, 7 F U BEEBOERLZEWERH L LT,
FF oNU—EGRE, SMERE, SRR
B, T A, FEREREE, WEZRME 8
BEZe EFCHRE SN E T, LFLIREEH
BAFEHEN LI TEDY IRA. I
TS, BEHEEAR»OMA30 5OV ETOM
W2, TFEI749Fv—vavy (AEOT LIV
F—FUR), 5 \WIEH DRE OB LR RS,
PR EASE L B 2 EAH ) TTOT,
OENFEBEESRERNICVWL EHICLTBL I
PLEFhTT.

-
—

3589

A TINI YT TF DR

BATOZMAARNELT 7 F 2 & - TS5 LT
DREEBRNCBWTHRERES v 7V ¥ %
70~90% FRiT 5 Z EAVRENTBY, BER
ANTBIFBAL > TNZFT 75 OB,
T 7T URRETATRRS L BB L T AHAIS
IREE, EEBRE~OZZRIL, 1 V7
WL YHHEDOAREZ R S LR WMEE
NTVWIEF., A VINVIT VSR EN) A7 L
7 B EBEREE DD 65 LT OB TR K
A& O BREREE A ¥ TV I B TR
RARTWA L 525, BEMRIIBNTS V7
WL YFIZBET B ARERRECE IS E5 2
EATRENTWET.

60 Ll L MBI ZE O TR BT B EER
Hogo BEEABR TR E A > 7 b TR
LT 58% DFBighiEAs, 70 L ETH 57% O
RV o 72 & DIREDS, BHEERERR AT
FHIZBWTERBMICZZ T 5 LEDD 5 PR
BERYE LSXT9 B AR IE 20~40% & DHEETH D
DEFT. WOPDMEIZL-oTT 7 F VEME
1, 4 o CEESET R 80% F CTOHIBH
TFHREIH L EAREINTBY, MRS
JBAE L 22 WEEE T 27~70% DRfifd 5\ i
AVINEZUYFICE BT FHT L EHES
nCnwEg.

FME e L E 2 —2 L X ZRITIC X BRI T
X, 6 U Lo/REE 65 LT OBERATIE
BEMREA ¥ 7V U FOFHRIRERLTW
T, MEORE, ABRRPIEL, T/ 655l
EREBREEODLIHECRBEE LT VA
oM TwaEofEdHD, T, wHHE
W 7 B CEAES ILBOT REBSHEETH 5 2
ELHBIFOLNTWETR, BEEICIBWTIE,
WABET 2 F L EALVINTZUFETZF D
BERIC X o TABR LFBTANRA LY, R bR
BEFIBLEVIREINHHIEDBERLT,
FHEEOBRLITINETHLLEELLONT

BARAMZRER $1015 $125 - Fl24512810H

—353-



srEsE

$. 7z, Charub 28, FEIZA Y 7NV Y
TFUVEREETALZIEICI o TEEBEIIBITS
UL CnzeMELTWDL X HIT, 7
7 F Y OMBHGRIRLBEEINLTVWET

FREZERDITR

A 7 NVE FIETFEEE R, BRI
SE SN, WRHEFZO 65 MU Lo, RU® 60
WL 65 R DOE TH - T, Lk, BT 7
WEIFRZRROBEBICEI YV BCOSBO HEES
HEPBEICHIR SN BREOBELFTLHH
RO FRERAY A VAL Y REOKEEEIC
HEEESIZEAEATRZEEOEEL AT
LHLEEDTNET.

FIEATFHERDO DTN TS LD
ThbicdH, TNLONBRBFEZHOLOBEERLE
FETEEZFETLIEPEREERTVET
25, TOBEWRILIE, EHEEICED ST,
HRBHICRS T, 6 # AU EO/REEED, §
RCDA VY INI OV F2FHLE) EEZ D
VARSY AP SE- Bt/ I S B

BRI VOV U FICRET A2 LICLD,
BHEEALT B A7 DEVEENEE (BHEIRR
R, DIMERE, BERE, JRE, MR
B, wEmEE, REMERR) obs), RE
PHIFNC X 0 RS T L Tw5H, 1~
TNVI Y — X RIZEES, 35 WIER
DURMEDH H7, 18 RETHORMTALEY
BEEZITTW5), BEEEEBHERICAFIEN
TWaH, ZLTINLDONA YA 7HL SR
FiDO/NE, B2 AUTOARICHE TS H
EEREFEH BT RICEE T ZE T
RETLXI.

A R I X » TP o 2 i
FICFRBMEN TV ERIREBELINTD, el
BTN TWETOT, ez ZFhol
BEIIBMHwEDLEHELEIWTLE ).

—354-

3590

X @
1) CDC:Prevention and Control of Influenza with Vac-
cines.: Recommendations of the Advisory Committee on
Immunization Practices (ACIP), 2010. MMWR 59 (rr08) :
1-62, 2010.
Michiels B, et al: A systematic review of the evidence on
the effectiveness and risks of inactivated influenza vac-
cines in different target groups. Vaccine 29 (49) : 9159
9170, 2011.
Osterholm MT, et al : Efficacy and effectiveness of influ-
enza vaccines : a systematic review and meta-analysis.
Lancet Infect Dis 2 (1) : 36-44, 2012.
Nichol KL : The additive benefits of influenza and pneu-
mococcal vaccinations during influenza seasons among
elderly persons with chronic lung disease. Vaccine 17:
S91-593, 1999.
Kawakami K, et al : Effectiveness of pneumococcal poly-

2)

3)

4)

5)
saccharide vaccine against pneumonia and cost analysis
for the elderly who receive saasonal influenza vaccine in
Japan. Vaccine 28 : 7063-7069, 2010.

3) —RRICHEIR S h B FRhERE

BRE - BT 7 F >

9% (measles) [ 3FRE7 A VA DREEIZ L 5
S, B ExEME T AEET, ZRERYE, R
RS, BRI DOV TH & -t b
BIY 5. 10~12 HOBRIOHIZ, IRBRAS
EoFEI, EEEDH FIVEERASHEL, ik
HoFRBEE2 LY. 2 OREICIZOIERNIER
JEIZKoplikBEZ 8260 5. 3B I3E& LBaFELEr
PR L CEEELL 97V, R O ARIZE OREHC &
L, BEORPEMES Y 7 F v REMHE, WS
DA E, o/ EINTHWET2, T2, /HE
Bl & R U, B, RVEREERNE #E4E (ADEM)
DOFRMFEREPHEDS L V& S NTWE T 1978
SEICESHAERB T 7 F U ICEA S
X L7225 77 F Y OBERMEL 4~54FT L
SR EINRATOSRAE L TwE L7z, 2001
FEOWATTIE, &ETH 286 77 ADFRIE & FIE
L7z &H#HEFF e TwE 4. 2612, m&ETIiX 2007
EITRIB ORBRZT|ATHED D, 10~20 fRDF
BHE L FIE L7270, ZHOKRFERLBRIIK
BRI F L7z, ZOFBEZIIT, 2008 E)

BARMERHR H101%5 125 - FR24F12R10A



SRR

5 [FRL AZEET 2 ke BGYE FPifest ] &
EFEIE S SEREN, I NFE CREEERDS
R YUIE B SR B TH - 2B L BB DO JE
Y2 b HERGE S BMERB 2D T Lz
BB B \VITEIS &SI LRI L
T, PWIHRTRLED 24RUAN (BB 137
HLP) OFEFT~OREIZERETHEEOTS
nTCWET. F72, 2008 SEH S 2012 FEF TOH
B LTEIY (FFE14E), F48 (K3
) ORE - BEIZF Y (MR ZF V) OE
RIS Ba s N E L7z, SBEREBRBERE
D 2008 43 5| & fe & KRB EINGRATOSS 4 L,
7 2 F VRS BT 1 FHEREO 10~20 £
MAT, 97F Y REEOALNE DL {HREL
F L7z, 2009 4 ~2011 4F 1T 2 TR s HUE
FZPNTRA L TwWE Y. kA, NREMD
FRIB AT B RED 2\, HDHWIZRENAT
SRAFRBTIANVACREESNE EED D
WIEHIREERELET. oT, MEORE
BN L, BT 7 F > OBEREEI VA
IZIEMRY 7 5 » OB b E 3. 72751,
HRL TWB A, REHRBICEREI DDA, R
FEIHIFNC X 2 ERE 2T T B Nk EidEE
BESTY.

B (rubella) X, 32, 95, J VREE
XM E$ 574 VAMRBRETT. RIKIC
e b-v MERELET. 1421 HOERMO
B®iz, BE#, BE, ) CEHEREALNE T
BT ES BB ORI A SN, BSIERE
HOMBL, SEER, A, WA~ IEDS) £§
EHEE LT, —BHOBERIERIEREK
ATHRLNET. T2, REDLWLEITIR
M EBICRET L L, AB YA VANER
WERH LT, MAERICEREESIEER (CRS)
ZHIERITIENDHD F LY. 2004 FELIEEIC
FEN ToOHmEETWAMEE T L A2A%, 2011
E~2012 ST THUOHRERS ML TWwE
3. & <IT, 2012 FE o 5~6 H TGRS REIC

3591

ML, &9 oiF20~40 A O B 60%
EEOTHWE LA IO &id, 1977 £~1994
FIZOVECKFREEIIORBE T2 F O
BRENEHRSA T I EICERLTWE T
% 72, 2011 4E BE O RERIRETRAT FRIBAAEIC g,
30 AR~50 RATFE OB DK 20% 13EZ TN
T ARSI RN & s, TRETIZREOR
BREDZ W, &5 VITEEOFHEREE 2172
ZEW VAT, MRY 7 F » OBFEHESE
ENFET. b, BRAREOHEEIIERL T
BTWIREICT 7 F VBB ITV, ZOHR2AHA
M O BEGE AL EET T

X ®

1) ZBET - /NEFE  65:335-346, 2012.
2) mILEF, EHEWE - BIYUERS  77:815-821, 2003.
3) TASR 32:250-252, 2011.

4) SEICHTIRe L FRhEE

e, WRHEOSHRICHWRRZ T 75 &
LTUTD2o077F UFBFohET
BRAB 13 M RBERER T I F
AE, A ERE 7 2 F > & LT 23 il
REBERIYS Y 54 K2 F > (PPV23) A%
RSN TWE T, PPV23 IZHRIESEN A T —
RHFETER LW, “HEUBROBEREIZL S
THIEBEEL L ORRFAEEZFETE T EA.
F 72, PPV23 IZ B TFAIRREICH 2 AITH L
Thk, BEEESE, BRImAE 72 & o048 SRV AT e BRI Rk
FYE IS B FHRIRAA 5T, 2Dk
REBRDS, BRTIRABCERSh TS5
JEZI A EY) — OFFEDH] BE e 13 Ml JeBRE RS
Ry rFy (aryVarX—vIrF v PCV
13) A3 50 MLl E DR & xf 5 & U7l o3k v
IFE LTERENTHET. ITNETIT,
7 fiPCV (PCV7) OHIVEEHEEAICBIT LT >
F U EA MER & MER 6AIC & % R8Ik
BURSE SRS 2 PRI RIR I N T E T
L L7ZA55, PCV13 OEADIF&ICH§ 5

BARBSESHE F101% $125 - TR24%F12810H

—355—



SRS

IRERIIRZASL L TIXD D FHA?. BHE, b
DENZBIT 5 65 L Lo & & ok 5 PPV
23 DEEHERIL 7% T THE>TVWEHI L)
5, 5B OERE BT HPPV23 LPCVI3 & D
fENFHIC DV T H o R Em L ETY.
HREBE T O F

JKIE - HRIE Y A IV 2 ORISR X Y KE
FIGE L7221 4V 2R AT SRS L
I3, WREBZZEOBROX M LA, i, T
DAHNGEH, BRZEORBIZIY YA NVAD
FHEEIRI 22 ETHREL Y. bAEIS
B 5575 O R BERITAER 4.14/1,000 A & &
NTWETY RKEANZHEIKRETZF DY
A NVATMHE ORI 10 B2 ETHIIEE T 7 F 0 %
BA%E LT FE 9. Oxman b i3KECRBME 7 4
VR —EEMBBREEKL, wIREEY 75~
BREEOFREZS OBRBENT 7 R ICHEB L
51.3% WA L, S iRIEE FERER ORI 66.5%
WO LZEMELTCWETY. —F, bBETH
2004 4E\ZAISE S B OKE T 27 F >~ DORIER
TERNRSZ ORFICEM SN T, A RAE
BT ELTORMBEEEDTHET. F72,
GlaxoSmithKlineftid V 2 > ¥ > MNEFRESE 7
7 F v OBIRMAREEZED THET

X #®

1) French N, etal: A trial of a 7-valent pneumococcal conju-
gate vaccine in HIV-infected adults. N Eng ] Med 362 :
812-822, 2010

2) Musher DM, et al:The potential role for protein-
conjugate pneumococcal vaccine in adults : what is the
supporting evidence? Clin Infect Dis 52 : 633-640, 2011.

3) MWME K, M WREB L ZOFHICHET AR Kk
JERE  84:694-701, 2011.

4) Oxman MN, et al: A vaccine to prevent herpes zoster
and postherpetic neuralgia in older adults. N Eng ] Med
352 : 2271-2284, 2005.

3592

—356—

2. BFENEH, H=ICHESI N B FRH#E
VE:

1) SEENOFIhEE~EHEERREED
T~

SEE CIEFHEEIG L EEEDL ?

EBRETIE A INZOFTrF U LR
BRET 7 F v OBEIFCEETYT. ZETL X
I 2 ? MigIZ DA EOFRRMETHE 3L E HD
TWETAS, EFEHEINLTBY, 0EUETIE
BEWIEY, CERBERCTEIMNEEDS X
I FT. MROEEHD 5% LL_EIZ 65
BULTHEDOONTBY, EEMLITEHITHEA
TV 5 OAETIEIRENONLSEETH S =
BB TEET. EHIT, A VTNV UHIC
BETL L, BEEECHMBERAZERLS
{, BEZ2%BDHnZ b I lHmonTwn
T3, MREZRILTCHISOBEBDNHEET
TAH, MRERZ S LWL ITTFHTLEIX
DERITHY, EFEELEDA) Y tOH5D
CEVBRBEHMONDL LR F L.

SRMEOHMAEESMAZ»? ESFHTS
»?

Jfige~DRp L, BIIBRT & BENGR AT E
THhY, HERPERFZZOTHPIRSES A F
FGAVVELCEDORTFBRONTWETH, Z
NU RS B0 A TFHTAHIET
T. WROFHIIZEL OFENHY, Thbd
EHAEDLEDL I EHPEETY. AFHEOE
IEfE, BEFEEFEOHER, THF~OLL &3k
KR THY, LRI LBHVERE—
D—DR BT EIRETY

Bz LBWERE L T4 ORERERR
CLEER, WPURERERE, BRI, BIR, € o)
DHEIERA VI NI FORBLREND D,
NOSDEBOWBLIZaY P — VREET
. F/z, HESHARELZ SOOEREDHR

-
L

BAARSEESHE $101%5 $125 - FR24F12A108



BMLEBEETHY, THRICHELTER»SDO
e 7RO ONET. BEICEDIZELE VIR
WEVERT JE DFSE & BIELZHIR 5 Z L SR £
k2

INS OERW R FICREO T 7 F H:iE
EINZ AL TEHFOREN LD 5.
FOHER TEREOMAE ENLTFHTE
B2

A 7N T, FOEERETIF
TR ENBZEDEIC XL HSNTHE TS,
BikTIXEITLEI D ? INETICTD, RIE
REDORVERARCTE -~ OEBERBEEHTHHA
BT B RN 23 flilfisERE Y 2 F > (PPV
23) OBRIRVERGJEERE BGLE (IPD) 1293 % F
s RS MEEINTWE T, LT 5D, MikZ
DB DT L Tid, PPV23 OFREFIHEIE, A
ETIXChEF TCHLATIED D FTATL.
L2 L, &, B2 dR7 X5 il s?, Ji
kY DEEN I FRIRREBR A HhE S 1, 2011
EOEE TS Y 7 F VEHMEICET 5
IMERERO [EREBOKBLZERERS Z &5
WEE] EWwIORBEORBD 1 DE% D F Lk
WHTIE, 022097 F o HERE)S
ERTHAETHHBERIEHDY, L2185
WE CHEINY BRI EREE TR, €
NENOT 7 F U BEHMTHA V7V 3R
RKIZX B ABRBRUIECT %2 FEITHAD S 215555
20077 F OPHATIIABREIETHE SITH
DPTBHEVHIEILEVDH D T T

MEXY, BEBETEZS IV OFT T F
OB EIIC, MARE T 25U 2R
THIEMFETNT T A 23 flEiJeEkE 7
7F VR 2R ESTRTTN, TORME
DBIEIT R ORI [65 L LD EEHE ] 2550
HWENTHET. B, @B LERE FR2
4E 10 A S IdbAETHMARE Y 2 F O/
B BIUOA VIV OHFT T F L OREE
BEIERICRY T L.

3593

EREBEREEESRICBIBZ I TILI Y
EMRDFES

B, DOVETRETE N ER - AR
RSB A K54 9TH, BEEICL VERE -
M EM % (Nursing and health-care associ-
ated pneumonia : NHCAP) D FF5ICBIL T, A
TN s F EMARE T 2 F DB
FBOABEECTHLIEPRAINTHET. b
ETid, BEEERBBEEERIENLTVWE T
WS, DX REERIC B B IS BRGSO
HLRZAEZ, T F CEEENEERED 5% L
TOBEEHITRELTHETT™, L L, FHil
BEER~OD 7 F v EEEfTo/z 2 h, Wik
DFEIHIZ B, LRI JCERE O PRE#H
DWA L7z, LOMEDDH Y 3%, EEE MR
AN TAET B BRIHEE T 5 OBERN DD
ARWEERET.
BREEFEERR T, Ty UEEEE
TFLTWTHA Iy FOERMBENRS
NBEZENDY, 2512, MiEkokFi & TH
TI5FDRNEZ LB FTIH, T7F
VETEIC X A FRiRhRIE 100% TiE e sT
. FO LX) BIRATHRFEEICER L2561
i, B4 YOIV U FEETFHRS T 500%)
RETY. DVETD, BREEREDFERD?L
WA VIV FOFHESICET AT, NS
4 VHBBITENEFETTHIDL, BRLTHEE
TznEEnET.

FriEEOERER

A TN F VIIBEBATE, 65
B EOEEE & BEHERDOH 5 60~64 DS
ZRITIIEEBEEOHRVE RV EFEOE A
PRLETTA, £ L OBEERFBIE ORIER
HAoO—#Ha#HE2ITo THETOT, FHITEE
figd 5 WVIFEEBECHWEDLE T 28w
—7, WRFRED 7FHBETIE, £E
BEOT 75 ThHDIOEBE0CECAEBERY
ECEAY, EE, SEOBHBERSABBIR AL

HARBSESHEE $101%8 8125 - FHR24%12R10A0

—357 -



SHENE

RKLTwE9. 2012411 A 1 HBLE, €EO
1,742 o Biafkd, 882(51%) @ BiAMASHIE#
HO—E&H %\ ZEHEHOREEEIT> T
405, B E 2T S NAERRBIR O F I,
BB, TOMPBENEFNELZY ETOT, B
MIZEEMED 5 VIZEEHBERICHVEHbET
{7EE&E W,

X #®

1) BARMRSRSES  IFRSRAEICET 204 Fo4 v
BATHRZET A ¥4 v AARPEZRES, ’HR
2007, 1-86.

Maruyama T, et al: Efficacy of 23-valet pneumococcal
vaccine in preventing pneumonia and improving sur-
vival in nursing home residentsdouble blind, randomized
and placebo controlled trial. BM] 340 : p.c1004, 2010.
Kawakami K, et al : Effectiveness of pneumococcal poly-
saccharide vaccine against pneumonia and cost analysis
for the elderly who receive seasonal influenza vaccine in
Japan. Vaccine 28 : 7063-7069, 2010.

4) BAREERRBIESHATFHEERS v V5
iz BT B/AEESMEE WRRERYYF Yy AFAF
725 (FAA). 2011311 http://www.mhlw.gojp/
stf/shingi/2r98520000014wdd.html.

Nichol KL : The additive benefits of influenza and pneu-
mococcal vaccinations during influenza seasons among
elderly persons with chronic lung disease. Vaccine 17:
S91-593, 1999

AARME SRS | BE - NEREN AR P4~
HARIR 254, B, 2011, 1-39.

Quick RE, et al: Underutilization of pneumococcal vac-
cine in nursing home in Washington State : report of a
serotype-specific outbreak and a survey. Am J Med 94 :
149-152, 1993.

CDC: Outbreaks of pneumococcal pneumonia among
unvaccinated residents of chronic-care facilities-
Massachusetts, October 1995; Oklahoma, February 1996;
and Maryland, May-June 1996. MMWR 46 : 60-62, 1997.
Nuorti JP, et al: An outbreak of multidrug-resistant
pneumococcal pneumonia and bacteremia among un-
vaccinated nursing home residents. N Engl ] Med 338 :
1861-1868, 1998

2)

3)

5

Nl

7

~

8

=

9)

2) MR E L TOFRhERE
ERBERE

EERPEB TIIBER S s LTS &%
SEAHE Z B 728, MY REITEAIRO G E

3594

- 358~

3. [EHE, EHEAD, SEHIG R & ORBIEFH X
BELEICEMTLZZ LS, THREEEZD
T2l WIS R IR R 2 ARV &
EzoONFT. M, BEMERERZEET S
EEMEFH ITBELEEOMB~NREE T 5
WREESH Y £ 9

DX BREEEE T B BYRE LT
T F AR RFTETY. T F  OEHEN
SFIZ, EBEEEERZIV) I TLRL, FE
B E ORISR, ERAEREBELE
TLHEEEDOD 5 TR CORBEBREIE TN
ESe

W& ERBT ZF X, BEIFE, £ 70V
I, R, A, KE, WmATHEE TRREZ
EWH Y 9. HARBRBERGESIE, BERER
FBADT 2 F B GEYNCEETE S X
T HILEREME LT, 2009 4 [BPIEg
MNEELTDOIZFUHALFIA4 ] 2EERL
T LY. KA P54 213, miko 6 FBICD
WG, U7 OFERYEIE, BHENSE, B8
HEHE R, BRSSOV ThR) Y
CFEowTWwET. T/, 2011 4E 2K ECDC
X, EFEBRE~OT 7 F EMEICE T 5 ACIP
(FPHEEHEMBERESR) ORIZOWThr ) R
FTLRHLTHE T2, T, T o
CBETAKRA Y 2T LDOTE2ITRLET.
ERERE~DOT 7 F %, mElhE L bR
IHDOTERL, HLEFTHEEEE T, H
LOBGTFR & H OB EREREHORE DK
R & 2 6 \n/20l, ZLTREZEICLS
FEEOBBR T 282 \Wz0Ill b, EEEE
X ZHEBH LY MAPEETHLLEZS
nE§.

Z Dt DRgEZE
fFEkdrt, WL, BRE, SRR R
B, /MR- OIFEREEGE, RE L SIIBRER
b e LCOFHEEMIET L VEEZI LN

> -
e e

T3, BRERIEEHE RV X S TS, EROY
BAWHELME H101% 125 - FH24F12A108



. siEms

TF DR TENTNOEEIS L2075
DEEPEETNET.

X ®

1) BABRERGSS UrFrBETOS S AMERERS
BRPEENHEE LTOT 7 F U H 4 P94 v, AEER
Ju4 3 2009;24 (Suppl). http//www.kankyokanse
n.org/modules/publication/index.php?content_id=4.

2) Immunization of health-care personnel: Recommenda-
tions of the Advisory Committee on Immunization Prac-
tice (ACIP):MMWR 60:1~-45, 2011. http)//www.cd
c.gov/mmwr/pdf/rr/rr6007 pdf#search.

3) BHEMBEOT U F >

VAR 0 AN E O R NERE BTG L, 42 1,500
AU o TWET. ERERPEREICLE
bR o, LFEO-OREENL TR E L
ENCEMES 2856 %0, ERRIT 2 & ORRICHEk
TR ZHIBICEEBAANDIHE DL ko
THBY, WILEME D FRA 2 BRASEICRET 2
R L CwET (K3,
HILEMBE DT 77 ik, OBRRY 7%
EH D OBRETFEFOM % SN KY% B
T 5720FI/NEMI ) EMEET 2D 0,
@BEE#T 7 F DX HICAERR SIS TR
SEHEEFTEREND Z 0D B b D, AT,
WG, FLRIE 2 SPEMSE TIAT L T 5 RG
FET, DOBETIEFE LD, BT 2EMK
WHBL R VHREE T T5 &) BABEOE
BB H SO0 IFEEEHY T, T F IS
X o THEMEH, ROFFRMEAEL D DT,
HIZT 7 FUORFITIRST, KEOBEEIIV
DT R A > THBL T LR T

HAE, bAETIRENCEBICER STy
5770 F 0% BEINTRARTH Y, TR
W O F R ABIRY 2 F VR EOEET 2T
YORBEFEEHICEFR LTS, TIFUE
BECTE ZEEBEFTSICER I TRy,
F N EREICN T AT 7 F rOLEROK
BEHRTHSICTETE LT, EREIEINE O

3595

MBI T 72 F CEBEE TR Wi EOMEND
0, BINEMEDI-DDT 7 F RO
TS TWE EEE AR VIR TY.

HARFEMESSE, 2010 SFEHIMEMEICE 5
TARRLERT 7 F V2 KREBTERLERET
E5XHCTAHI L EHME LT [HIVEME
DIzDDT I FHAL FF 42 2010] #FA L
F LD RKTA FIA4 KT 7 F O
TR, BEEICIOWTOLIE L B
DR, FERNEE, U7 F CEEREDR
ENTWEY. U7 F VEREEIIEASEE
ME OFORTH#EE/ CREICB /291
(http://www.forth.gojp/) % H AREMEZESD
A — o ~_— ¥ (http://www.travelmed.gr.jp/) 7z
ECHRENTE TT. HAREMESFSE, 2011
EXYVWELRRBETEES NSV Y
Zo 7 EREEICERSELZEEAME L
SRVZ )y 7Y R— NEEFRBLE LS

HARADSLIET & ) KEBRHINER T 5 X D12
20, EFHICHEET S REEICRET IR
FESBLWINT 5 L FRENET. HLn
W% T HIITEMENICEDE SavErriy
DHZE LT, RREPLLENDMH AR TT.
T F U TETORKER S LIITEEEA
A, A L LEMBICTHFEL, BEROFHNV
EH, BEEELRTWEED L WIEHGEOR
WIRBTY 7 F VICX ) FHHERERICIDON
TEFEHRHOU 7 F U EELRETREEEDN
9. SBDOVENIB D EINEREDIZDHD
77y OBBEEMSm LTS EE DI, W
TE WL DS E R/ PR O BRIE TS R 2 N8R L
VB BRYEN R BT 28 BL LTS L
BEEELTWL T AR TT.

X #

1) WSHEME N T 2 FHEEOD ) FICHET HHZENE
BIVRITE O TFRFERQA. EEFHR IR g4 -
FEEERAENSEEE, 2008

2) WHNEREDIDDTIF Y HAL K54 2 2010 EER

BAAMSRME £101% 5125 - FR24512R108

—359—



RS

=2 EEEFEQROLOUITFUEE

e REiE | s ik R SHEBIRG | 8%
BIRUF |67, BHEN, |- PISDERAE 9K (RB)M| 0.1,5~618 - IEQ 19U~ RA. 2H0 RATE 7
BRERERIE|. g mepapg|c | YU—AD| O 36 & | ATB85~05%| B L
CEZOMA: | mppas  |JoFVEEE (VU2 | THAEBEAL] 5oyy 75| DD
TRRUTNS ~l2?§§ﬂ®7:j‘74’ %Tﬁbfb\%}l a@EEEr C1OmU/mD) SLE£ | v
DTEUICERE ZI07 g S0 | EDREEULY | 1~ 2y B B0 1S U—| BEREN) | RO
KEICBNST HBsHFRE | ACHERS {ETICEDDD
ﬁb‘lib‘\@é?’\ ] @ 30~ 50% S5TFTIF U
COERIRE Bt o8| CHURBRIEL ROEHTIC
o Wil Bl3H3 19| 23—y DECATIZEM
T FEELLE 0= X 5 ERIAEE T
#2D)CHBs U— XD AR ELEV ﬂzb\éb\ %
. HBsHilk EEE BEETNLE SLel &
e DB ET(FHE IESR0Y)
= FENTLEN DECHTHD
A VTN [ FRTOERE| BSNEHAE | RTHONET BEEE 18 IROBNGET X2, BE, | BEICEEE
TYU \REEBS, | mwns COEEELT| HE woEmEED BE BER | NELEA 2
g2E 28| mpmae |90 EHEND PO K9 57A8. 5 00 s 7o| BEBLLA
pRifaits R [ i HRDETS | 5S4~ DEDME
381 70~90%

B BECENT 2| BSNEHRAE BEEDMIC RECAZE | BB E T R BB, | REOTLH
THEODIE . w077 JREE Bo0)TUL OSHLLEOR SOBAR | NGEHR(T
RERET, | mpeas  |RILTWDT| BROIFUN| BEEDME|. o qyy 7| SUEENDS
BsErEE T O COEELL | 95 N5 S y_.;jg; T
ERICSIEVE | SIT s -1 EFTlE 2 WIEREN) | 288, BER
GHllaflerm — 7 78 (G413 [ B ER) | BEERE
RNHELCD BEDERE BENEELT EXRANDAS
297 4 ETE DIIF AR TRETS
FAVIEER) | wim S4V] %5

BE |BECEMNTD| BONEREE HEEDNIC RECABE 1 B B & T Uy @Bk |- RE0EVR
OEEDHIE . s aux| /2T VEEE| BEDITVE| 95%LLEDR B AFEENRT
BESRET, | mpmas (K TUTWDT| 2ROIFIN| BEEOHBE|. yoyy 7r| STEMDSS
EsmEE T T (EREELL | 55 =Ns S35 w5 | ervmE
(AL |yl e - 1EEE 2O WERGEN) | £, BB
Cefllla[Bepum 7 7 (3 127 557 i A
RENRCLTD WODIERE RRFELT ERNDTT
DIF AR BT P TRETS
SAVIEER) | e S4Y] BBE)

KE |BESEMNTD| EONERNE BEGEB NI #ROFY | 1 B B8 T B5, %5, | REOBV
SEEDDOE|. s afig|I0T Y ERE . | gt o 95%UEDR| KE AEEFELT
BEGRET, Il mpmeE (KTLTLST &j@(u$%{ﬂ'; BESDEHE. o5y 7| DUBRMDGD
SEAMERE | KBDT+ T4 EDEELWV Memmrss <9 G453y ooFvEs
EEECOLS SeogEa \tbﬂtﬂﬂ)_’??\a‘ BERGN | R, BER
é{l?@‘%tbtg)\ S HERE JZB\:Q\?/(/J iREEEAR
o907 IhA K EFE EER il
SITESR | 1w RS

T |EESEMT D | PSNERNE BE (EB) 5 #ROSFY |- 1B EE T RS, BEFR SE0EVE

ERBRK | FIEEEDODDE|. me i (COVTF VEE . 1 gt 20 95%L,U:®§E Bk #EM AFEELT
FEGET, 0| mopEE  |ERTLCVS mis (2 x| DESDBE| BB 8| 30D
B R ABIDTF T4 CEDEFLL | Trpmanses Lﬂ%’) BENEN | osFrozm
ERICCHVE| Sy Tgse ELTOIF vavy, FF| R BEE
BTN - e THANSAY] A5 —| BEEmEE
AURELCO E2D ) BEREN | CAADES
DOFHA R K TRETE
SAVIEBR) | 1HR

BENW  BARFERES

[ERNBEEEL LTI 7 F 0 H 4 F54 ] HEsEky

www .kankyokansen.org/modules/publication/index.php?content_id=4)

3596

- 360 -

=4
REE

Vol.24 Suppl., 2009 (http://

HARMZRME H1015 $H125 - FHR245F128108



L e

]R3, BATHDDPTUVERRYE

s | EELOER B TR TR prsiis
HEYD | =2SLUF—| REETAE | #EELE TR, B
S AR @R CE Fon B 2EBE% | O
CMBUERER
BN RUF BrYF, FIUH R, FRORE O
BF T2 s@e FE (S CAPYT) | BE IR O
SRR SRR L s A, TAL [E
s HER LE AR TR, BKER O*
BE Q| FRPON | (LYY | 2R ., REER O
Taam o | ACHERIS | ey HER A B - feh., BERD o)
TSRS | mEFTUARE 2y, BREE R O*
WICEN | EEEBRLEL | TSUT BER LD 05 BAE) | Bm B=
:§$§§§§§§ 2% EHPYT, Rk HH, RE
- AR FI Ha EHEE O
= REFIUH, EX H, BE O
BT | GETOOMTR | BLAE FUT, FIUN, EK R, BE 29BER% | O
e HER LE HEEE. KB
HIVERZE DR (SCREREE) | BB U/ ERERE
BDS | BACIESEL | HAR 2R (LCRBRLE) | BokRE DTLNA 3
BODS | -WOERETS | MR N OREHEL), LNk | O

*BFUX, OLT, FRITHRERICEREAEEEH DD EARTIERATNTLEL.

(BARTEOFHEEQLA. EANEHNEMARRDS - HEFHARMENEEE BAERZICTT A THERD
HDHICET AR L DEIH, —&E8E) MMWR Vol60 No7, 2011 (http//www.cdc.gov/mmwr/pdf/rr/rré007.
pdf#search)

X ENEMEOODT 7S A4 FF 4~ 2010 H
FEMEFE, 2010.

EFENCOI (conflicts of interest) BA/R 1 ZARFE A © FEE
(F7RAF 95 AR, MSD, 'SV - AIA¥ 54, BEF
FYE, F—=3 KEBUEES KERERBEIE A
TOVEES, 77 A F—), BIRE - BIRE (7T 25 5 ABIE),
FftE (REERTE, 7749 —), FNBE(TAF 2
IR RLOTRIZE, FARSUZE, IEEPERSISE F—-=3k KIEH

B, ORHARMFEREE KEERTE BUMEE2I¥E Meil
Seika” 7 V=), KEHIE ; #EE (MSD), #FM44 (MSD)
VR EECRL (TR Y P Vv 8y, MSD, KBS, J o
7V RAIRT T v, BEREE F-=I KEEILE
S, KREARFERESE BHO=sESE FilfbsIE, N4
TVEEF, 77 AW, Bfas (e, =4 - X),
FNE(TAT T ARE, F-=35), FAEE CGERBEE,
HWEPFBEE, =4t KRIEREE, KBARMERESE, A
ML, EIfbETE, MeijiSeika” 7 V=)

BARBZSMSE 1015 $125 . ¥H24F128108

—361—



