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Table 1
Comparison of demographic features of enrolled subjects by vaccine group.
PPV group (n=391) Non-PPV group (n=387) P-value

Age; mean (SD) 785(7.3) 77.7(7.2) 0.133
Male sex (n=274) 149 (38.1) 125(32.3) 0.133
Categories (n) No. of subjects (%)
Older than 75 years (n=511) 264 (67.5) 247 (63.8) 0.291
Chronic heart diseases and hypertension (n=503) 261 (66.8) 242 (62.5) 0.767
Chronic lung diseases (n=130) 73(18.5) 57 (14.5) 0.150
Chronic renal diseases (n=102) 59(15.1) 43(9.1) 0.164
Prior episode of pneumonia (n=50) 25(6.4) 25(6.3) 0.464
Difficulty walking (n=128) 63 (16.1) 65 (16.8) 0.822

2.5. Statistical analysis

An interim target sample size of 658 was chosen to ensure that
there would be at least an 80% chance to detect a difference of
0.05 (0.06 vs. 0.1) episodes per person per year, with a one-sided
alphalevel of 0.05,in the incidence of all-cause pneumonia between
the PPV group and the non-PPV group. The incidence of all-cause
pneumonia and admission due to all-cause pneumonia, and the
total medical costs including vaccine for all-cause pneumonia for
several prespecified subgroups were compared using a chi-square
test. A Kaplan-Meier estimator was used to calculate the survival
curve for subjects who did not acquire all-cause pneumonia during
a 2-year period. A Cox’s proportional hazard model for adjusting
age and gender was also used to determine the effect of PPV on
the incidence rate of all-cause pneumonia in the subgroups dur-
ing the first year period as well as for the entire 2-year period. The
effect of PPV on medical cost was estimated using a linear regres-
sion model, whereby the medical cost regressed on PPV, age and
gender [22-25]. Namely, the estimation equation was as follows;
(medical cost); =« + B(PPV); + y(age); + 8(gender); +&;; where i indi-
cates a study participant. (PPV); indicates 0 for the non-PPV group
and 1 for the PPV group. The effect of PPV on medical cost was
estimated as the estimator of S. All costs were calculated in US dol-
lars (USD) and adjusted for inflation using the 2007 consumer price
index and exchange rates (1USD =115 yen). The costs for a single
dose of PPV and two doses of [V were 61 USD and 73 USD, respec-
tively. Data was considered to be statistically significant, when the
Pvalues were less than 0.05.

3. Results

The mean age+SD for the PPV group was 78.5+7.3 and
38% were male. For the non-PPV group, the mean age 4 SD was
77.7+7.2 and 32.3% were male. The numbers of subjects within
each subgroup is summarized for the two groups in Table 1. No
significant differences were found between the two groups with
respect to the number of subjects older than 75 years of age,
with chronic heart diseases and hypertension, with chronic lung
diseases, with chronic renal diseases, with a prior episode of pneu-
monia, or with difficulty walking. No significant difference was
found between the two groups with respect to the number of
pneumonia-associated deaths (11 for the PPV group and 13 for
the non-PPV group; P=0.660) nor for non pneumonia-associated
deaths (12 for the PPV group and 12 for the non-PPV group;
P=0.852) during the 2-year period (Fig. 1). The PPV group recorded
67 episodes of pneumonia, and 81 were identified in the non-PPV
group. Treatment for pneumonia was performed at the inpatient
clinic for 60 episodes and at the outpatient clinic for 7 episodes for
the PPV group, while the non-PPV group sought treatment for pneu-
monia at the inpatient clinic for 76 episodes and at the outpatient
clinic for 5 episodes.

No significant difference was found in the incidence of all-
cause pneumonia between all subjects in the PPV group (0.086

per person year) and the non-PPV group (0.105 per person year)
during the 2-year study period (P=0.221, Table 2). By contrast,
the incidence of all-cause pneumonia among subjects older than
75 years of age for the PPV group (0.068 per person year) was
significantly lower than it was for the non-PPV group (0.134 per
person year) during the first year of the study (P=0.017), but not
for the entire 2-year period (P=0.072). This also was true for sub-
jects with chronic lung diseases, who demonstrated a significant
reduction in the incidence for the PPV group (0.096 per person
year), compared with the non-PPV group during the first year
(P=0.035), but not for the entire 2-year period (P=0.233). Fur-
thermore, for subjects who had difficulty walking, the incidence
of all-cause pneumonia for the PPV group (0.135 per person year)
was significantly lower (P=0.0006) than it was for the non-PPV
group (0.331 per person year) for the 2-year period while no sig-
nificant differences were found between the two groups among
the subjects with chronic heart diseases and hypertension, chronic
renal diseases, and with a prior episode of pneumonia. While no
significant differences were found in the incidence of admissions
for all-cause pneumonia between the two groups (Table 3), signif-
icant differences were found between the two groups for subjects
older than 75 years of age (P=0.039 for the 2-year period) and for
the subjects who had difficulty walking (P=0.005 for the 2-year
period).

The mean cost of 12 subjects for medical care of pneumonia
at outpatient clinics was 310USD per episode. By contrast, the
mean cost of 137 subjects for medical care of pneumonia at the
inpatient clinics was higher (9195USD per episode). For all sub-
jects, a significant reduction in the medical cost was found in the
PPV group, compared with the non-PPV group during the first
year (P=0.027, Table 4), but not for the 2-year period (P=0.111).
Significant reductions in the medical cost were also found for
subjects older than 75 years of age (P=0.018) and for subjects
with chronic lung diseases (P=0.017) during the first year. The
reductions in medical cost averaged 1079 USD for subjects older
than 75 years of age and 2672USD for subjects with chronic
lung diseases. It is noteworthy that a significant reduction in
medical cost was found for subjects who had difficulty walking
(P=0.004), and this reduction averaged 2467 USD for the 2-year
period.

There was a significant association recorded between the receipt
of PPV and a low probability of pneumonia was found for the sub-
jects who had difficulty walking for both the first year (P=0.037)
and the entire 2-year period (P=0.006) (Table 5). However, none of
the multivariate analyses demonstrated a significant association
between any variables for all study subjects, and the probabil-
ity of all-cause pneumonia in either the first year or the 2-year
period. Similarly, the Kaplan-Meier survival curves for the subjects
with difficulty walking who were free from all-cause pneumo-
nia demonstrated a significant difference between the two groups
(P=0.0146) (Fig. 2), while no significant difference was found in
the Kaplan-Meier survival curves for study subjects older than
either 65 (P=0.750) or 75 years of age (P=0.199) who were free
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Table 2
Incidences of all-cause pneumonia by vaccine group during a period of 2 years after enrollment among subjects with different categories (age and gender adjusted).
Categories (n) Period Incidence of all-cause pneumonia % Reduction in incidence of P-value
(per person years) all-cause pneumonia (95% CI)
PPV group Non-PP V group
All subjects (n=778) n=391 n=387
First year 25(0.064) 37(0.096) 41.70(-6.9-69.2) 0.082
Two years 67 (0.086) 81(0.105) 24.75(-18.5-52.8) 0.221
Older than 75 years old (n=511) n=264 n=247
First year 18 (0.068) 33(0.134) 59.08 (14.05-82.40) 0.017
Two years 51(0.097) 69(0.140) 36.58 (—4.09-61.97) 0.072
Chronic heart diseases and hypertension (n=503) n=261 n=242
First year 18 (0.069) 12 (0.050) —38.26(—230.88-43.24) 0472
Two years 41(0.079) 34(0.069) —8.45(-107.30-44.77) 0.810
Chronic lung diseases (n=130) n=73 n=57
First year 7 (0.096) 15(0.263) 60.60 (6.32-82.63) 0.035
Two years 25(0.171) 33(0.289) 31.59 (—28.26-62.23) 0233
Chronic renal diseases (n=102) n=>59 n=43
First year 4(0.068) 5(0.116) 55.33(-108.74-97.13) 0325
Two years 14 (0.119) 10(0.116) 17.64 (-281.91-95.97) 0.822
Prior episode of pneumonia (n=50) n=25 n=25
First year 7(0.280) 11(0.440) 26.33 (—94.17-72.93) 0.539
Two years 21 (0.420) 21(0.420) ~20.142 (-136.03-39.12) 0.596
Difficulty walking (n=128) n=63 n=65
First year 8(0.127) 24(0.369) 67.05(17.30-88.37) 0.017
Two years 17 (0.135) 43 (0.331) 60.91(23.46-80.78) 0.006

from all-cause pneumonia between the two groups (data not
shown).

4. Discussion

In the present study, PPV vaccination, in addition to routine
IV vaccination, did not significantly reduce the incidence of all-
cause pneumonia for all study subjects older than 65 years of age.
In contrast, PPV vaccination significantly reduced the incidence
of all-cause pneumonia compared with routine IV vaccination
alone, by 59.1% for subjects older than 75 years, by 60.6% for sub-
jects with chronic lung diseases, and by 60.9% for subjects who
had difficulty walking for the first year of the study period. Fur-
thermore, for the 2-year period, PPV vaccination in addition to
routine IV vaccination resulted in significant reductions in admis-
sions for all-cause pneumonia: by 41.5% for subjects older than 75

years of age and by 62.7% for subjects who had difficulty walk-
ing.

A higher reduction in the incidence of all-cause pneumonia
brought about by PPV vaccination for subjects older than 75 years
of age compared with all study subjects could be explained, in
part, by a higher incidence of pneumococcal pneumonia for these
subjects [4,26]. The highest reduction in the incidence of all-cause
pneumonia brought about by PPV vaccination in subjects who had
difficulty walking could be explained by the fact that more than
80% of these subjects were older than 75 years of age and these
subjects had comorbid illnesses, such as cerebrovascular diseases
and COPD, which are known risk factors for pneumococcal infec-
tion [27-29]. Previous studies also demonstrated the role of silent
aspiration in the development of CAP in the elderly [30], and a high
incidence of pneumonia has been found in the elderly with basal
ganglia infarction [31]. In the present study, two different analy-

Table 3
Incidences of admission due to all-cause pneumonia by vaccine group during 2 years after enrollment among subjects with different categories (age and gender adjusted).
Categories (n) Period Incidence of admission due to % Reduction in incidence of P-value
all-cause pneumonia admission due to all-cause
(per person years) pneumonia (95% CI)
PPV group Non-PP V group
All subjects (n=778) n=391 n=387
First year 25(0.064) 35(0.090) 38.17 (-13.12-67.29) 0.120
Two years 60 (0.077) 76 (0.098) 27.33(-16.32-55.79) 0.183
Older than 75 years old (n=511) n=264 n=247
First year 18 (0.068) 32(0.130) 57.25(11.49-81.12) 0.021
Two years 46 (0.087) 67 (0.136) 41.52(2.66-65.48) 0.039
Chronic heart diseases and hypertension (n=503) n=261 n=242
First year 18 (0.069) 11(0.045) —49.98 (-256.91-38.15) 0.366
Two years 36 (0.069) 32(0.066) 0.67 (-95.08-51.03) 0.985
Chronic lung diseases (n=130) n=73 n=57
First year 7 (0.096) 14 (0.246) 58.52 (—0.59-82.24) 0.052
Two years 22(0.151) 31(0.272) 33.53(-27.14-63.55) 0.180
Chronic renal diseases (n=102) n=>59 n=43
First year 4(0.068) 5(0.116) 55.33 (-108.74-97.13) 0.325
Two years 14(0.119) 10(0.116) 17.64 (-281.91-95.79) 0.822
Prior episode of pneumonia (n=>50) n=25 n=25
First year 7(0.280) 11(0.440) 26.32(-94.17-72.93) 0.539
Two years 15(0.300) 21(0.420) 17.28 (—89.19-64.59) 0.570
Difficulty walking (n=128) n=63 n=65
First year 8(0.127) 23(0.354) 65.09 (14.15-87.17) 0.021
Two years 16(0.127) 42(0.323) 62.74 (25.71-82.14) 0.005
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Table 4
The total medical costs including vaccine for all-cause pneumonia by vaccine group during 2 years after enrollment among subjects with different categories (age and gender
adjusted).
Categories (n) Period Total medical cost (mean, US$) Reduction of medical cost P-value
due to all-cause pneumonia
(US$) (95% CI)
PPV group Non-PPV group
All subjects (n=778) n=391 n=387
First year 499 1225 661 (17-1304) 0.027
Two years 1273 1978 320(-113-753) 0.111
Older than 75 years old (n=511) n=264 n=247
First year 597 1741 1079 (136-2022) 0.018
Two years 1667 2824 546 (—90-1182) 0.075
Chronic heart diseases and hypertension (n=503) n=261 n=242
First year 542 383 —224(-818-370) 0.600
Two years 1070 1094 —20(—482-441) 0.959
Chronic lung diseases (n=130) n=73 n=57
First year 784 3522 2672 (461-4884) 0.017
Two years 2690 5024 1135(-316-2586) 0.117
Chronic renal diseases (n=102) n=59 n=43
First year 584 1292 640 (-806-2087) 0.341
Two years 2100 1957 -104 (-1319-1111) 0.908
Prior episode of pneumonia (n=50) n=25 n=25
First year 1448 5996 4483 (—539-9506) 0.083
Two years 2936 7745 2372 (-166-4910) 0.070
Difficulty walking (n=128) n=63 n=65
First year 1290 5387 4032 (849-7215) 0.013
Two years 2193 7193 2467 (798-4137) 0.004
Table 5
Association of the receipt of PPV and the probability of all-cause pneumonia during the first one and two years (age and gender adjusted).
Period Categories All-cause pneumonia
Hazard ratio (95% CI) P-value
First year All subjects 0.73 (0.44-1.23) 0.251
Age older than 75 0.55(0.30-1.01) 0.053
Chronic heart diseases and hypertension 1.58 (0.73-3.43) 0.247
Chronic lung diseases 0.51(0.21-1.19) 0.12
Chronic renal diseases 0.56 (0.137-2.28) 0.417
Prior episode of pneumonia 1.64 (0.63-4.21) 0.303
Difficulty walking 0.41(0.17-0.95) 0.037
Two years All subjects 0.82 (0.55-1.23) 0.348
Age older than 75 0.67 (0.42-1.06) 0.085
Chronic heart diseases and hypertension 1.15 (0.64-2.05) 0.644
Chronic lung diseases 0.79(0.41-1.54) 0.501
Chronic renal diseases 0.93 (0.29-2.88) 0.895
Prior episode of pneumonia 1.51 (0.68-3.30) 0.303
Difficulty walking 0.38(0.19-0.76) 0.006
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Fig. 2. Kaplan-Meier survival curve for study subjects who had difficulty walking
showing the proportion of study subjects free from all-cause pneumonia between
the PPV group (black line) and the non-PPV group (gray line) during the follow-
up period. A significant difference in the proportion of study subjects who were
free-from all-cause pneumonia was found between the two groups (P=0.0146).

ses using the estimated results of Cox’s proportional hazard model
and the Kaplan-Meier survival curve similarly supported the signif-
icant protective effect of PPV vaccination for all-cause pneumonia
in subjects who had difficulty walking.

On the other hand, the reason the effects of PPV vaccination
were not found in other subgroups, such as chronic heart dis-
eases and hypertension, chronic renal diseases and prior episode
of pneumonia, may be explained, in part, by a low incidence in all-
cause pneumonia for the subjects affected by such conditions in
our patient sample.

The effect of PPV vaccinationin the prevention of all-cause pneu-
monia during the first year period, but not for the 2-year period, for
subjects older than 75 years of age and for those with chronic lung
disease, may be explained by the kinetics of serotype-specific IgG
determined by the third generation ELISA in the sera of subjects
who received PPV vaccination [32]. The serum levels of serotype-
specific IgG peaked at 2 months after PPV vaccination and they
declined at 6 months after vaccination for most serotypes. Our
previous study also showed that PPV had an effect on infectious
acute exacerbation was found during the first year after vaccina-
tion, and was associated with a serotype-specificimmune response
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in the sera of patients with chronic lung diseases who received PPV
vaccination [33].

Significant reductions in admissions for all-cause pneumonia
were found following PPV vaccination, in addition to routine IV
vaccination in subjects older than 75 years of age and in subjects
who had difficulty walking during the 2-year period. Our data on
the effects of PPV vaccination for hospital admissions for all-cause
pneumonia are in agreement with the previous reports from a
large cohort study of subjects older than 65 years of age in Swe-
den [34], and in a prospective study of the elderly in Japan [35]. A
double- blind, randomized, controlled study has recently reported
the efficacy of PPV in preventing pneumococcal pneumonia and
reducing the mortality for pneumococcal pneumonia in nursing
home residents in Japan [36]. Approximately 90% of the partici-
pants in this study were found to be older than 75 years of age,
and this study also demonstrated a significant reduction in the
incidence of all-cause pneumonia by PPV among the study sub-
jects.

Although a previous study reported the cost-effectiveness of
PPV for preventing pneumococcal pneumonia in five European
countries, their results were based on the estimated incidence of
pneumococcal pneumonia and on the estimated medical costs for
vaccination and for treatment after admissions in each country
[19]. In this regard, it is noteworthy that a significant reduction
in direct medical costs (approximately 660USD) for pneumonia
was found in study subjects older than 65 years of age who
received routine influenza vaccination during the first year follow-
ing the PPV vaccinations in the present study. To our knowledge,
this is the first report of the cost-saving effect of PPV for all-
cause pneumonia among subjects in a randomized-controlled
study. Significant reductions in higher medical costs for all-cause
pneumonia among study subjects older than 75 years of age,
those who had difficulty walking, and study subjects with chronic
pulmonary diseases, were associated with a reduced incidence
of hospital admissions for all-cause pneumonia, since the cost
for one episode of hospital admission for all-cause pneumo-
nia in the present study was more than 9000USD. A high-risk
population for all-cause pneumonia, such as subjects who had dif-
ficulty walking and subjects with chronic pulmonary diseases, are
likely to have a higher reduction in medical costs for pneumo-
nia.

Since no attempt was made to blind the clinical assessors
to the vaccine allocation in the present study, the possibility
of bias in the clinical assessments obtained by the investiga-
tors cannot be dismissed, and this would be one limitation.
Another limitation is that the preventive effects of PPV for pneu-
mococcal pneumonia were not evaluated in the present study,
because the microbiological examinations were not routinely per-
formed for all of pneumonia cases particularly in the private
clinics.

In conclusion, during the 2-year period of the present study in
Japan, PPV vaccination was effective in reducing the incidence of
admission for all-cause pneumonia for subjects who were older
than 75 years of age, although no significant effect was found for
all-cause pneumonia in all study subjects older than 65 years of age.
A cost-saving effect of PPV was also found for all-cause pneumonia
in all study subjects during the first year of the present study. Our
present data suggest arecommendation of PPV in combination with
influenza vaccine for the people who are older than 75 years of age
in Japan.
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F7, MRBREMARICEI 2EREFRICHD ZE 1,

(Maruyama K, et al"®. BMJ 340 : 2010 X b 5 f)

V. PPV23 OEEFERZHFR

1993 5205 14 FEflich72 D, HKECDC DfphDb &
TONBIFAEDRR, PPV23 OEHKICT 5 iz
FREBYSEDERERE 2 5T 5 BRI BV TE
Eha, ZoBBRANI%KICOWTIE, PPV23 HfEc &
2 AR OUEMRL B L PR SRS S s,
AR FHEFBRIE & L Cid 65 LN COPD #3&dH %
DI PR 40 BT OEE RS R 5 COPD
HEY L WIRONEFTOLDTHD, FhLFRETH
ROLEF v RS Lotz itk ->T, BED
1,006 ADEilkE - rithaat ARTE CFEE 85 i) % Ml
#5\C PPV 23 BEfERE (502 A\) L FEEERERE (504 A icE# b
i, B, BEAIREERIR OFAES X FELIc oW T EE
BElBC 3 RGBS L 7S s X (R 1),
ZHUT X B &, PPV23 B CIIiAEREMR DA 5T,
TARTOMRICHN§ 2 PRI 51, PPV23 (A
RIREMR O E L AR S,

—%, ERDA > 7 Vv 75 g 2 -
65 U _EDOFE#EE 786 AR AR E LT, PPV23 HEERE
(391 A) L IEBFERE (387 M) D 2 BHIEI D DI 7 — 7 v
T SOV ERHBGRBROE RIS SN TV 27, A%
ICBWVT, 65 R EOERE £ TR Iz DFIE,

FfiZsic & 2 ABHEEICE R L ZIZRO 5 s o2 b DD,
75 A EOEEE Tl 1 FEROBRFEE Y A 7 23 PPV23
B cHERICEA L, SMTREETICE T3 2 FEolt
RFNEY A 73 PPV23 B CHERICEA Lz, £
75 UL EOEEE, STHEEEE &b 2 FROMKIC X 3
ABHEED PPV23 HEEIC X W RIS Lz, 51T,
65 UL OB S I B\ T PPV23 BERECTRT
DIfRIC L 2 EFRE D ERICHIE S 117 (1 i, 1 A%z
b 76,000 ) (& 2).

ZDEIHIC, OHIENTB BRI R G
X D ENACEERE IS BT BIMA TR, SEROET
R, EREHIEIERIR NI Ehs, AR ED TS
R EOEE N T 2 AT 7 F SRS NS,

VI. PPV23 OEIHER

PPV23 DREIRIESE LT, —MUHR, R OZTE,
FA, MEROAONDDS, EHENIOFR, HERIZEH L
WICER L, EarPRICEET 2 ERZRIFRIRE S
T\, —7#, PPV23 OFEAEI 2009 4 10 /-
TP ARSI NIz, YIEERED S 5~6 FHWEHR L 7
R R IO L PPV23 2 T L A, 12%
(CEERERE 1 ERIBINORE, 8~65 %IC/RATOIEIR - Fk
DRRD SNTD, T6 ORIRISIIERFE CHEHERE 6 0L

=208—



1000 0% 29 % 105 (2010)

®2 HAROEEL CY 5 PPV23 A X JEEEHIC BT 2 TR TOMARIC X 5 ABEE, EREE
BRI 0 Hig
?&10%% i%kF%ﬁmﬁQ%%@Eﬁ)
Ll ey 2(%)
Al s i REE | Ui hmEE <95%CD Sl
65 Bl b 60 76 41.2(2.7~65. 5) 0.183
75 A L 46 67 41.5(2.7~65.5) 0.039
1T IR EEB 16 42 62.7(25.7~82.1) 0.005
FTRTOIRIC & 2 ERERRZISE (1 F/H)
: : T : g]ﬁgﬁ(ﬁj
v ; : (95 % CI) .

65 LA b 57,385 140,875 76, 015(1 955~149 960) 0.027
75 % B B 68,655 200,215 124,085(15,640~232,530) 0.018
AT IR EE 148,350 619,505 463,680(97,635~829,725) 0.013
(Kawakami K, et al'”. Vaccine : 2010(in press) & D 5[]

HIcsEE LTV 618) 2) Janssens JP, Krause KH. Pneumonia in the very old. The

VI. FRHEEEQEDEEE PPV23

BE, BAEFEEEERAERS PRSI B
T, ZOFBEOEMNGT (PR 24 4£3 A) £ Tic, FhkE
FEED EHIEEEO NSREE OB DWW TR 2 iED T
%, BARIICIZ9 DDV 2 F >~ Hib 77 F v, PPV23, 7
flfRIRE 2 v P2 =7 7F v, b u—<v 7
Fv, KETI2F v, Dy TAT Ty, BREFRY 75
v, RVZAUIFy, BHET 7F V) 0ERICR > T
WBD, RADARENRETEY 7 FIEPPV23 DAT
b5,

—15, FhigEEESQEDEMEZITC, HAEME LT
P EE RS2, PPV23 2Bk 8 7 7 F HV
RickBoTEiiEEbins Z L2HELT [WNEV 7+
vy rR—v] ®EREPTHL, ZOLH)BERNDT
FATROBNAD 6, FE 6 NRHE FRREFNBIE, EYYE
R, —fRARIZ AT ICE > THER 7 E—LETRE
BHICE Lo T3 EBbins, bETRINLE
EFEICNT 2 PPV23 OFERO I T v A &l B
RERET 7 F v F v v A= RIS 2080 H 59,
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1.

g 2 HrEOTEE —BHRPOSRKRERET 5

% KA ME KRKEMEDRIET BISEERFEL S 5 -

BiRERE T 7 F >~

B A BR B (L 18814 I 6O T BB E X
1980 ICII REMEM AN T ELREE TH 5
LB L 7. 2D, 1904~19104F 1213 %

(GRYEE)

i S BR B T A VAR B RIE & BMIE 2 b e Wit L ICKBI S h, 2D% CRREMEEZ #EDL RV
i Thsb., bUEICBTB/NROMAIKE & 2 REEBIEORRE O FE 2 MERIL6B, 19F,
24, 23F R &ETHDH. —F, MACBIT 2 REEREEORREOFEMFELRIII2F, 3, 6B, 14, 4,
23F THADIZH L, WHMADEKE TIZI9F, 23F, 6B, 3, 4THH, MBS MITRMICLYE
75,

HAETIE, RAFH2SMEMAIKE R )y h T4 K725 (PPV23) &/NBH 7 MMAIRE T~ ¥ 2
F—1r7 55 (PCVT) DERERAFZENTWS, F72, BEPCVISO/NE, BAIIK T 2 ERRIEH S
REFENTWE, TRHEDRY Y v I TA FR—ADT I F » OREFEFEMHIZOWT, ELISA IZ L 1
TEFIHER 1oG 5% & Opsonophagocytic assay (OPA) (2 & 2 MiEISEEM % 4 7Y = Y IEWOFHE 23 58
THb., 5%, MR, BACBIZBRIGEEDALRLTA T Y = VBEEOFMEFLELERS.

PCVTDEA LR, Bk#EEIC B 2 AL R OREMEEE T B2 FHMRPREN, T2
B BRI T L TFHHEROBES I o/ &5, /ANRICBI B PCVID H /N —FH390% 12
ETAHEMETTH, 65l EOBKEICBIT 5 RRERERESEHIT L L), EHREDRLHL 2
o7z, LA LEDS, PCVIICER SN2 WIERIC X 2 RESELEEDCHEME TN E D MERIC
o) VIEREERESENL TR I EdBESNTWE, /2, COMRIEERD LT 70 H
ZRLOETHIRBELEICBI2ALDBICHTIHENPHFINATNE. Z0L) LZERPL, b
EIC BT S EEFEE II/NBIH T 5 PCVIOABRBIBO 5t % 2010410 1IZHRE L 7.

—7%, PPV23iE T hE THRAIC B 2 REHRIYE ST 2R EVSHS LIS N T2, Hile
ZIIBIT BRI T AFEIHS T Do/, LPLEDS, Rk THhIEIIIBIT 2 EimE
AT B AREMMR, TRTOMRICK T TR, MEREERALICE 5RTROET, I
fligeiz X A EEBBIBIEIBO Ik o7z, 5, WEHE IS 5 PPV23OEBRBILOERIE
INns.

BEMEICLAAF 7Y = iGN, MERSFRENE
TIREDBEL 2D, 19114FICEET 7074
BT, €FET 7 F v ORKAEEI G S
hTwa, B, RACERDHE S TWw523
G AERE RV Y v A 54 K72 F > (PPV23)

i U &I

Pneumococcal Vaccine
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E S ETIX198B4F KRB I Nz, —F, /NE
R7fifixEEI Ly Var— T 7Fo
(PCV7) 1Z20094E10 0 (2 2SE TR S n7-.
RFETIX, PPV23& PCVT% H.0 & T 5 fifi 265k
W77 FORBEYE, FRIAKRE, BRY
B L UEREER, 4HOBRCHDRER
WZOWTHEE T 5.

2. MABHEORE & MRABBBRREDNEE

ffi BB X FEBAED 7 T L BBENERE T
HY, FLABDKI20~40% ¥ BIETE 1Pl S B3R
PRELTVAY. —F, SRECREEOHE
BiZ3~5%&SnTwa?, B, BACB
WTARRITRIFE? O EFEERICL ) PEL%
BEL, TLTRENDBEEIC X ) GETE,
fixzHEESS (B1). —F, MEFIZRA
UBIE, BEIEAL & DR M RYE 2 BT
29, —fiz, AR, BAVThOERBICH
WTh, WILEDSRER L D EELSE. Y
EZB1T 5 5 BARMO/NEICBIT 5 R
FEDREE (10FAD/Y - F) 1321.7~23.6
EI3NTWwaE., —F, RAICBITAHHLD
BEE (1,000hH720 - F) F65EULEDE
METEC R, DIFEIICBITLEHE AT
FIZBVTIZI0(1,000AH 720 - ) L EHEE
THBIEDNREENTVLEY, T/, bIH
TIBEA DT Bl O KA EMAE % £ %
fiizeTdh Y, WILAE % fF ) Pi&IZ10% KT H
b, F7z, WA ERME, FFERME,
TANVAGESHERMEDICL > TERES N
B. BAICBUT 5 KEE ORED20~40% HS

|

|}E| <— &BEETE |— FAHE

w— 1 | |

%4—‘
W“'"““'""“—""'

o

Bl SpE 5%

Rg (K3 & ) &%)
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i REREICERT AL I NTWS.
3. HHYEICH I IMAREOMBER S %

ffi RERE O MFERIZZDOHE KRB DFRER)
Fo T4 K (CPS) I2khhESh, HESE
T EHRBMBRAFET S, RIS
I & & #E R, PPV23, PCV7, PCVI3IZ & &
NBMEMEZR LA, $72, #i, BA - /DR
DR, ERIZL > TZOMBERGAITRL > T
Wh, B2 123 bAFEDNRICBIT SR
PIEDMFRSA, B3 1iEhAEICBIT 5K
AN DRI & fifi 4 3k O & B 46 % 7R
L72Y. bAEO/NEDBEMEEEEICBWT
X, £ OFEEIMFERNII6B, 19F, 14, 23F TH 1,
PCV7& & L& #1375.4%, PCV13& A MLisH
1393.7% THh o7z, —F, RADREMELIE
O EEIMFER 554 1L12F, 3, 6B, 14, 4, 23F
RETHY, LYbif, BEERIEHRROD
12F IZDOWTIIERNICBITABE—D 0 —
DIEHIZE B EPRENTVEY, —F, T
KO EEZMERNILI9F, 23F, 6B, 3, 147%
EThHY, MACBT B RBEEREEIC BT
DHEEDP YV RREZEHHL, T2, Tt
fifi 25 ¥k D PPV23D & A MIER X, 6B DK
EREVRTHL6A DEDHE,82.5%ThH-o
727,

4. MRHET 7 F - ORERMEE 7 OFFHEE

) BFEIAEATFE
PPV23% .3 % CPS #TJR 1X T MK TF
HHE Td 1) F R HEE CHARILE R ED b b

B rovircvisaammm

% PCV132 A MKE

HRE

| [ seaammm

®

6B 19F 14 23F 6A 4 9V 18A 1 3 12F 18C NT Others

B2 HAEICBTB/NBOREEREEAEITES O
JE R B I i 5 A

PCV7& A iR 1175.4%, PCV13&A Mg
1393.7% & ENTWA, (CHkS & HgE)
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R FRREOMFE & BIFRIKE T 7 F ~ OFE MER

JIIRGEie! Liis) PPV23 PCV7 PCV13
1 1
2
3 3 3
4 5 4 4
5 5
6 6A, 6B, 6C, 6D 6B 6B 6A, 6B
7 7F,7TA, 7B, 7C F F
8
9 9A, 9L, 9N, 9V 9N Y 9V
10 10F, 10A, 10B, 10C 10A
11 11F, 11A, 11B, 11C, 11D, 11E 11A
12 12F, 12A, 12B 12F
13
14 14 14
15 15F, 15A, 15B, 15C 15B
16 16F, 16A
17 17F, 17A 17F
18 18F, 18A, 18B, 18C 18C 18C 18C
19 19F, 19A, 19B, 19C 19F 19F 19A, 19F
20
21
22 22F, 22A 22F
23 23F, 23A, 23B 23F 23F 23F
24 24F, 24A, 24B
25 25F, 25A
26
27
28 28F, 28A
29
30
31
32 32F, 32A
33 33F, 33A, 33B, 33C, 33D 33F

AFOMFER LA MIERSS (F, A, B, C), 36, 37, 38, 39, 40, 41 (F, A), 42, 43, 44, 45, 46, 47(F, A), BB H 5.

B

X3

BB

19F 23F 6B

!
,f‘],ﬁ,l,”,

3 14 6A 1A 19A oV 16F

15C Other10ther2 NT

DOSENI BT BB DR R ERGE
303ERFI (A) &Rt K1I4ER] (B)
O J IR B I B oA

1R B R G JE o B[R O PPV23&
HIiEEI385.4% T, HHHiLDER
H D PPV23&E A MERIZ82.5% Tdh >
7o, MIERIBA(Z L —) 136A D=
SIEPUR (CCEkS5, 6 & b k%)



A, AE)—BHIREPFETEL2NDHIZ2
EELUBEOEREIZL DT — 257 —5hBid v,
MERFEGERD D L EZDOFEERHE % R/ §
DL 1gG2Y 727 T ATH Y, ZDREIF;H ke
AR EELT 7V v ERE LTREN
%. —7, PCViZ CPS#UB ICHEHFILY 757 1)
T7hFEV 4 FCRMg2 EOBHE RS SH
T MR ERAEEC L, 2L5IRIC BT 2 M i
RS R gGHAEELFEL, 20V 7547
X IgGIAERTH 5.

2) ELISA IgG

BAT O MiEBIFFE IgG idkillE 13, Frash CE
OPEELEY Y FM v F 54 TOE=HK
ELISA T& 4. ILiEH O REKE L@ HLR
(cell wall polysaccharide & 22F CPS) Zxt$ A#i
K% U4 C, ELISA 7L — MCERBILL 72
8 4 o MiER D CPS HUR & #5663 5 1gG itk
PERMICHIETAY. MAA YRS
\F A PCV /&R0, 1[0IHEMERE, 20H#EE
%, 3HBEEHZOMIERSF 123§ 5 4R
IgC HIFBEDOHBREZRLTWVAEY, 2Dk
2, WA TS 2R 1gG Pih B
O TS, 2/EH, 3EHOEMEIC L
DT =25 =B BOSNE, —F, H4B
IR MR R BB E BT A PPV23EEE,
B 2 R OMBERI23F 123 5 58 1gG L
RIBEDHRERLTWAY, PPV23EEE,
JBEZIBWTIIEER 1 AR RED
=2 %)L, il Ed 2EMIZHMEIC
R=Z2AFA4A LNV BAMFEEZHIFLTNS

BRIRE 7 A4 VA Vol.38 No.5 2010.12

ZEDH B, 50 E DA IZH T 5 PPV23
DYEFEEL L OHEMREIZXL D, 4, 6B, 8,
9V, 12F, 14, 23F (29 B 452 1gG FLRIL, 2 ~
SEMABEEEDZINLVEV LNV EHREDOZ
EDTRENTWEA, MFER3ICHTLHER
IgCHARIE 2ETTIIR—AF A Y LAWK
TEat&hTwa,

3) OPA

7 INTRKFED Nahm M 1%, FREKET 7
F BB O MERFETUEOREEEFH D 729
12, BROMBEIT 547V = ViEEE il
E % W FE I A OPA(MOPA) %2 B L 72
(http://www .vaccine.uab.edu/) . 5A 21
M5 EI23F DR REKE \ZxF T 5 458 1gG HifED
WEEED+ 7V =~ (OPK) {EEE R L
7z. B5BCiX, PPV23#EHERT (1041-1) B X
UEfE L 7 Atk (1041-2) o1& ® OPK &
DIERERLTWS, 20X ) IZPPV23HE
Bi (125) 2> S (1611) (CILiE OPK &
DI TWE 2 L5,

F 7z, Nahm S RERE T 7 F o HEEHEO
HEH L BEE OIMEH ELISA IgG L XL &
OPK LXIVOERES MMM ERL, W7 —
7D ELISA IgG LNV IRIZIZFAETH 5 DIC
3L, OPK LNIVIZERE IZE L TEESH
BBV EERHELTWEY, T niEEL
5, 7/ FvEEROEREOMEL 7Y =V
EHIIEEEICHBEL TR L TWE Z &%
Loz, —F, BELD T 7 F EER
DET 7V, IHTOEAIBNT, MiF

A B
14
= MmiER23F
£10 3 ' BEE
[ =3 A=)
S | Mm#m23F () PCVe-CRM = i \
2 @ PCV11-D-T 2 o PicEE
) 0 PCV7-CRM g 8
g B PCV7-OMPC ) }'\ »
= Q
$ o 6 -
2 Y
@ 2 h—a\
EEN  1OEE% 2EEER JEEEE 01 6 12 24
BEZAN

K4 FMikRFEIY V27— 77F0 (A) LRMREER)F v 254 ¥ 25~ (B)
BeAE A O MIE FHU23F 455 oG PUiROHERE. (A 330H 9, BIESCHRI0OL b &%)
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Bt % BRI (I BY23F)

f# HICPS 23F #RIgG

{}_.

C3b,iC3b

FHEICLIRARBE

“®71041-1 T571041-2 < 7750% killing 0% killing
100 J
920
80 7/
50 e
2 77
2 50
© iy
30 /{ /
20 d /%/-
10 17
0 ¢/J:, * * * +
125 1611
| 4 12 36 108 324 972 2916 [
ATV EM

X5 MERFR GGHEOBEDKEAXR (A) L23MMARER IS v hI4 FT 7 F 8
FEHT, WIE 1 » BHEOOPA ICL AMIEL 7Y = ViEHOHRE
OPK # 4 ¥ — . ARG T CHEERM (2 2 Tld80cfu/spot) % 50%3RHE T & 5 MisHA

REB DU TRHA.

BR G HADA 7Y = VIEHISRES L TV b
TEEBELTVAEY, ThoDERPS, 4
% &b B AL BV TIE ELISA IgG D A DEF
il A +4C, OPK G DM LE L F 2
bhs.

5. /NRICH TS PCVDOTIE

KEA) T H V=T TITbI7237,868 A D
AGRE2HHE LEZEERABRICBNT,
PCV7® 3 [\ L\ - #:4E F 7213 3 [m4EHE & a8 N
&1 (PPREMNT) 12X 0 REMEREED
T 4% WAL (F2)W., /4, 1EMULED
¥ (ITT#F) CTIREMNERYYE % 93.9% 3
AUz, D, KETPCVTIZ20004E 12/
AT e LTEBASKA. B6i2i3
PCVID i B AR, KEZMIZBIT S
20054 F T 1Ak, 1ROAYRBICBITS
B RE R EROBIN 2R &R L 727,
52, BEDHETIE S mAEMO/NBIZBIT
% 12 BRI G O T B ITE AR D81.9A /10
BN - D 52006~20074E12130.4 A /105 A -
EITRILIZEENRTWSEY, £7-, ARIC
BT 5 PCVIOERHERED 1 /N —FH90% £ T
ELZRKRT T, 658 LRI RERYE DR
BEPFBDT HEEIRENY, EFHGREDR
EEZO6NTWS, L2LARAS, PCVIDE
HEEEAICL > Ty 2 F VIRGEEMBERTH
%19A, 15A, 35B, 23A, 6CEmIET 7 F M
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FRIC X 2 REERGENEML, S50
19A D& 72 5315A, 23A, 35A,6C I2BIF B
=) VIEBEEHE OB L T\ 5 RE
Bra—XT7 v TENTWEY,

—7, BIROKED Y 7+ V=T TITbh
_EERABICBVWT, PCVIEERIZLY
WHO 2HE12 X % 958 X 4T R CMr L 72-fhi &
7% PP f##7T30.3%, ITT f#4T Ti325.5% ik
L7 (R, 8618, 7405 FTER
EN1,662ANDILRERNE L LAE-ZEEHR
HEEICBWTC, PCVIEEREICL YV 2 F Y EF
MERC X 2 RERIZ57% A L (F2)9.
D& HIZ, PCVIZILY IR DB GIE I
T ABWFHRIR, MAPLHFERIIFLTDH
TR ERL.

PCVERICL DV KETIRIOAIADZD 6 A
DRCEROTDIIF LT 7V ADT L ETT
W10 ABH7ZDT0NDIET 2 WS T &
FEn B, F 7, HEILUSS,000L T 0
GAVI U2y Eaxt R & LAY R Icx
THPCVEEL-HE, TOEK3 ~297 A
D/NEDIET=3T9FAND T %2372 5 #1265 A
D% FHTELILELFHSATVLEY,
INLDOFH»G, TVT, 77 10ELEE
DILL BT B PCV D E IR L AT HAR: &
NTW5, bAEICBVWTDH, 20104108 12E
B F @4 3/NBIC BT A PCVTOE LD
HétxdrE L.
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