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32 Fer i &

Vaccination is the front-line of epidemic prevention, posing a crucial
influence on disease control. Mass vaccination not only provides direct
effects that reduces disease incidence in those immunized but also
protects the unvaccinated against infection, which is known as indirect
effects or herd-immunity effects. Although vaccine effectiveness is a
major concern, the limited government budget and medical resources

remain important for the policy makers.

To realize the spread of the invasive pneumonia diseases: Meningitis,
Septicaemia, Bacteremia and Pneumonia and non-invasive pneumonia
disease (eg. Otitis Media) in Taiwan, we dealt with the National Health
Insurance Research database (NHIRD) from 2002 to 2009 and found the
high outcomes among diseases incidence, medical costs, hospitalization
rate and case-fatality rate in specifically under aged 5 and above aged 65.
For example, there were 12 and 8.75 inpatients (per 100 thousand people)
for Septicaemia under aged 5 and above aged 65, respectively. In the
cost-effectiveness analysis, the CEA will be NT$2.61 million and the
CUA will be NT$2.07 million in the baseline of PCV13 vs. no
vaccination, as well the newborn vaccinated PCV13 could gain more
NT$11.3 billion of CBA than the vaccine-free newborn in the next decade.
Second, the both CEA and CUA will be cost-saving in the baseline of
PCV13 vs. PCV7, and CBApcy13 — CBApcy, Will save NT$26.1 billion
for the vaccinated PCV13 instead of PCV7 in the further ten years. Third,
the both CEA and CUA will be cost-saving in the baseline of PCV13 vs.

4



vaccinated PCV13 instead of PCV10 in the further ten years. Fourth, the
both CEA and CUA will be dominated in the baseline of PCV13 vs.

vaccinated PCV13 in the further ten years.

Under the vaccine coverage and herd immunity situations, PCV13
vaccination was cost-saving both the scenario of PCV13 vs. PCV10 and
PCV13 vs. PCV7 in societal perspective. However, PCV13 vaccination
was dominated under the scenario of PCV13 vs. PPV23 for elder in

societal perspective.

With reference to the World Health Organization’s threshold for
cost-effectiveness, results from this study indicate both infant vaccination
with PCV13 and elder vaccination with PPV23 could be a cost-effective

intervention in Taiwan.

Keyword: Pneumococcal Conjugate vaccine, Invasive Pneumococcal

Diseases, cost-effectiveness analysis.
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Tk AR R Tl ® 2 A /BT & B A K (Invasive
Pneumococcal Disease, IPD) : #& %% & (Meningitis) ~ fx x 7z (Septicaemia) ~
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5 FUREEILETE A NE RIS 0 A T RS LR 4 R Ry

E
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(1.2) o » 5% S 4ATR B a3t [ 303 g 450 65 2 RH 25 2 &

»I‘a,—‘:‘\
S

LR LS Y S el e e S
PROPBL e R E AR A2 0 RURIRE PR A FR AR T
FAZERFF AN RFSFRRIBERL LA A
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#7 ( cost-effectiveness analysis: CEA) |~ = & »x* 4 47( cost-utility
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F 39 1%80% -
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pneumonia) ~ ¢ A X (AOM) 2 H i B g g 2 B m H 4 F ¥ o
2002-2004 & G F AL R A 45 @ 17 o

BpFERERS L ICD ALEABEXLE B I - BB D
£ P TAERZ TR 0 P defd o % L AATR FE 0 481 ~ 482 ~ 483 -
484 ~ 485 ~ 486 ~ 487.0; ¢ B : 381 ~381.0~ 382~ 382.0 ~3824 -
382.9 ~ 384.0 -

d RN 2 Pk BB A A B R T R ARisR 0 R

|

FREAFEARTR > B ARppFEREIFLFIH L2

4:»‘&

‘Iv)

CRIALip B E AR AN R MU A L EFPYREE G

B b3 47 0 A u[d TR E 2 P 45(CD) » L4k (DD) &

3

4 F ;¢ B Pl E A L dEp? B (simple AOM)% & @» B X

(complex AOM) 4t B ¢ % s 5 14 % AR W F 220127

Feg? B UKL WA RAEP FHRF 3T - FRERIAHL
feic ¢ B F £ j(myringotomy) & F fFeis R K o 4 Ap B dicd

FRHA 2.
PR A SR AL AR R A T o B R AR 2

WS E s AN e T AT o A HE R F R HA 2 AR UK

4 ) s 4or s R etk 1.
e . disease case
Age - specific incidence rate = ————  x100, 000
population
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42332, BBHRHS

BRI R PCVT R 53 8 (5 53-8 A9 & * 2002-2004
BRI A 45 0 0B R A (tran_code) HEP < kR 0 B
BEEERS L ICD A LA BE I LET AR E - RB P LB
T2 TR WP dets o L 4aTk F A (ICD 9 code 320.1) » X
43k Fpcai g (ICD 9 code 038.2 ~ 038.9 74 482~ 486 ~ 510.9) » ™
% 483k F F o 2 (ICD 9 code 790.7) - # X 4&zk F** L (ICD 9 code 481 ~
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CETER N SN

BRRFFFRINLTC FREEARE Bl PR

S BN BRI E S AR deT AR > BRHE L A 2
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Age - specific fatality rate = disease death cases x100,000
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4233 & & 3k

42331 EHE=SH

AR LB A AL A RIGR TR FRA A D N B R
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B %2 2002-2004 & TR L Kk o M B R FRY A 4o

CESER S 28 L L AEE LAt SRR T
BAra B3P mbs Alpl PERAEFEFS T G
BRAIE B afg ¥ of AR PREARRR S GES Y B X2 L
TR A i B MM AR RF 2T 2R 0 F
EFEPZE Y (REY R UARA IS T LGS
Bl R RS REAPY LR ARG

FIp o I B A FR LA ( Life-time medical cost) g ] 5 4% >
BN AT E dcdh o Pty AR 2 E W R oz 2R
2. A BREp 4 & X% %8 (GDP per capita)rt 5] % =3 (1 ~ % £=37 - % 30
] 2 N R S T I N

Local Lifetime Medical Cost
GDP per capita in TW

= ifetime Mdeical X
US Lifetime Mdeical Cost GDP per capita in USA

X Exchange rate

42332, FiE=*

AETEF R BRI AR FeTE S L2 A
% B(production loss) » # & 4 4f 4 7 B RS ARG £ > B ¢ 35
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FoorREERE TR AARE LA () PRI R
EAEA L pIE s AL E A AR R E o Hmi
E A T ERED A 0 0 ERRL AL § Bk S (labor

force participation rate) ~ (12 40 g = 4 F 3

’(disposable income)2 &7 5 “ife B 2 1 (P45 4 % 3t B o> 3L E AN
do T
Value of Work Loss

= days of work loss X labor force participation rate

X daily wages
AL R Y SR LAY £ T3 L T RRak ¥
FAEB R A DI AR T B OB R R A
FA XL DBl XL L B BRSNS AYLETS R 2133

Ao A REAS AL 18-49 2 & & 4 % 4 % g(benchmark) - F —

S EETES IR TR SN LN

e RES SR g(RE T et £ T )
? 2000 4 {7 Feb i 3k 40-45 A & 4 2 T L piedE #H(8  NT$566,272 <0 4 250 1 iv %
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4.23.33. #w & (Vaccine Costs)

Bk fw B REE R0 F KAk PCVT 5 NT$2,950
= (0.5ml/vial)~PCV10 = NT$2,520 =~ (0.5ml/vial)~PCV13 % NT$2,760
= (0.5ml/pre-filled syringe) ~ PPV23 i NT$900 ~ (0.5ml/vial) - = =x ¥

ZTHEMAT ¥ NT$L50 ~ (k- AHEFE )

4.2.3.4 # w »x% (Vaccine Effectiveness)

PCV13 e v+ E 4| * PCVI3 £ § Ffleamwes faigm 7 o

# %7 5 B w PCVT #2 PCVI3 thi % »c 4§ 4n % 1Y o PCV13 &

(w.

% u x4 (Direct efficacy)z. €& 5647 %F 2 A H 2 5T D
vt 3 (Proportion) © 27 3 ¢ PCVI13 441 IPD 2. ® #&2x 4 2 535 &
AEE Rl ¥ 2 R e PCVAS e s F gk b B3k PCVI3 2 s 9% 4

94% U o # 3k IPD & Non-IPD 2 i i A fiedp 2 ehiFim ™ » 54 i i
2% PCV13 4% Pneumonia 2. & #3x 4 2. 3 5 WHO 3% 4 4 PCV7Y
4R ez Pneumonia 2 B d&2x4 1 PCVI3 e ik B
% PCV7 hi idid E et @l e o pb o 5k PCVIS 4444 - 4
LR LGRS 2. AOM 2 B ¥4 2. iz 3t 4 Black & % 2 PCV7
#4 AOM 2 2 4%2x4 %+ PCVI3 i ji F B8 PCVT e i

* [IERz s LA =N g 0119
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PPV23 *s4v4t %11 2 el F 52§ B & A > PPV23 % v enifkit
Pt BB ARG M Y AT AR R W - A
Aokl g o HiRgErcd X5 50-80% o v R M X 4azk g

FEEHED DR o LRI E £ 20803 £ R -

&

T

Fow 27xd Bk A £ RT3 9% R m j LAY B WA E 2
%135 5 50%0 KA £ @2 § PCVT aigsk % Hm 195 5

50%ERTFERcFF o - BFTH A

% 3 L2,

4.2.3.5 ¥ & £/l (Herd effect)

IR A L B N RCE RN E S5 S E A RN S B
4 2000 4 4= % HF 4 PCV7T 1425 (5-17 &) ~ (18-64 f)# (65+ )2
Lok v daTh  R 2 B 4 5305 B T Pl et 5 ko

F2 A CBEEHLE>TREY ZRE %S <24 PCVT 182

m}

BB L T

4.2.3.6 ¥R F (Discount)

SAEE AT 0 AFT T AR kehd A Btk 103k 3%endTIR
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4237 »* (Utility)

MEXR R ABR R L2 BEF B EL 108
lzdcm 29 0= v 1RAR2EH - d NAFT IR
AR RPN AR RS L ESTLAL B R EsEY 2 B2
2 B g AL B R § FRA G EFT 00232 fe b
peat o § HRAEEFT T 00079 e b dpz g HRA EET
T 0006 ek B g HRAEEE T 0005 F e b oL o
EROEDPEFRZDARP A REET 073 L 8 H8 R 5 AR

4 E &5 0.68 0

424 REEAH

4241 =%

% £3c% A 45 (CEA)

FAREAFLREVRAEI R FR S (RFE) SR

s

(P ) W kR B G A

Fow PR AT B G G
# (cost-effective) irdp fhe F G F R 0 B E R G 63 2 K5 6o

P 3 4 et A 3% vt (incremental cost-effectiveness ratio; ICER) » 4™
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AT
Cost,ge — CoStynvac AC

ICER = = —
Ef fectiveness,,. — Ef fectiveness,nyac AE

AC Z s fvF v {8 = A

AE % % 4m 5 % s ook (MR 4 4 Edich B 4)

% kh2c® 45 (CUA)
SRCE NG5 T - B4 E 0 Roponk % Looer (utility)

H = B 2 % # (quality-adjusted life-year; QALY) & £ 7 - &

" QALY = 2 hE & X 2 &S 0 FIot S 425 CUA = AC/QALY » »

JeRG R - QALY R 45 5 0 A Ko e B E S e

xR F 45 (CBA)
FAREF AT RGN 0% SR EE LT - L ERE

EAIS 2 4 & 0 @ 4 7 (CBA = Benefit/Cost) - 2 # {15 5 & F

4242 %%

b3t 508 % 20 B S FE 1 R E (Willingness-to-pay, WTP threshold)
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WA Tam o A Y R J s s (World Health Organization,
WHO)# 212 32 2 32 GDP 752 WTP R & (% 52 2% 2 & ¥ 475 L 4a

AR T LT LG gAens 2 m e

425 FBRAH

4.25.1 H st & £ ¥ (One Way Sensitivity Analysis)

SR AATENE BT R ROETP SRR LR S
J,}‘?—Eff % % l@:iﬂ"%\* ﬂk 5C;,: “"-ﬁe m_a/ zﬁgoh;.r g E[' ;g_}n.}’i\: ﬁi'@\‘ﬁ’ ,}\ i
F- B RS AT AT L SR E PR AR B R 10%

RS S T

4252 #ZF Harg B &+ 7 (Probabilistic Sensitivity Analyses)

PCATR R AT AT R BR R LA R R ER 18 S A
TR X RS P glics TP OREE R e BB N s BNt
% ICER & - - # et # + B(Monte Carlo)> 2 + 2 5 - ~

BB T SRR A

- IPD &7 Pneumonia =% # & ~ E w8 &34 B3t L Beta & #;
24



- B E A AOM g 2 5 5 Gamma & 7

Fig {7 1,000 £ 474 R 0 B8 T 1,000 B ICER B2 5% % 5% = A-

sz & I wm (Cost-effectiveness plane) -

AFT 3 445 2002-2009 £ 2 % GER Rk FORLE 0 A4 L 4aTk

H T EIRL o

1998 # FIp 512 2 W 23 % % L hk i v T F 2 v b 2 f
BOS AN EADR G R 2 F 2005 £ S5 T R~ 10
g 13 0 NGAIR A T & 2 o T B 2 52 4 ",f 0OSEAT I R A
CoOb R S A R4 o FP o Tt ATk FR W
2002-2009 # > X GEHF R ¢ 12 2005 £ @0 1 (¥ % & > 12 2002-2004

£ 2 A RERF R DT R & 4] 2 (control group) > m 2005-2009

FALR R £ V5% 2 (cases group) e

LB AR AR A2 HF RS R B H B FF A R
p 2005 & 3k T 2 BR gt N 4aTg ﬁ:}iﬁ’*"#éﬁ?ﬁ}‘fiﬁ )

HAipM G Fpag 4 T3V A E S Bl gy ¢ B ey o



Ra bkl o AfTa }fﬁ"%]}ﬂ.ﬂ_}i’mll/j%\ z%;,’t‘*?‘%lﬁii’;ﬁ—ﬁ

FAG 845 o dp i S g4 3 65 Kk 0 b e E A o

£ 1% ,\4@:1{,;] _ilz,ylz;iﬁ.}i&l‘ LL—J',I,/E‘EJ%,‘/W\}%

o et 2005-09 E# K ()

¥r4le 1 2002-04 0~1 1~2 2~3 3~4 4~5 5~9 10~17 18~49 50~64 65~
R (rk) 048 0.27 043 1.83 139 276 053 085 0.54 0.52
pre g (Afk) 0.80 1.19 1.20 1.52 146 229 1.89 154 132 137
Ao (ir) 3.44 1.88 223 251 1.87 3.17 244 364 376 3.23
NI GERES 095 0.96 1.11 136 1.63 1.58 147 1.02 092 0.90
w (M) 0.84 0.94 1.10 1.23 141 147 129 078 060 0.74
Ed? B 076 0.84 095 1.03 1.12 113 1.09 096 094 1.04
BE¥ B Y 068 075 0.87 0.99 1.08 1.13 1.13 081 0.78 0.87

12 2002-2009 £ > % GE I FORE A 45 0 0 4Tk Sl Ae B R
P bk eniZi e pTins 28 4 F(9 1395 4 /L7 4)FiE
B (6 6.52 A [ g A )2 g (%) 0.86 A /- F 1) § ¢k 65 iy
b EAPn e A 'R EREF(H 875 A/t g )t d B
KevgE a4 Fiml b kI TiEg 8 65 ke A g4 FEF 05
RREIFR LA - EEaFd Fouy 71314 A/ g 4 4e
2,202.98 A /L F A 65 F 11 F X E AT AP S A K K 4343
AfLE A 403843 A/ g A 05 K TE Flispe? B s E Y B Y
i EF 4 K 16132 A /L g A 6,337 A/ F A 65k A ER
Rl o g @ B A w5 19,718 A /- F 4 21350 « /L g 4 » i3

Ryt L e
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IR 2 5 AR A1 L R R S 0 dpgoT 65 Rt ¥

ORI SIA 4 T B R F (15.78%) 0 0 B 4p S s

o5 e 5 = e bl

ol
s
<l

"t Bl 3 R &g o 2002-2009 & ¥+ I 4aTk 751 H A Fﬁ N S e
i’—:zﬁ;}g.?:)%skir\ o H ¥ 51{%’?&55‘?3"&??7%5:}%:;“?\.’]3%;’** 245 § ~ ~

PR RS AN AT R 86 R A L B A L AT

w

A9 A ip R LB E A AWK AT SR 980 2 4

B pi T Aok B A A AT SR 700 2 5200 & =

FOBEOE LAATR AR A ERF Gic 2 ML o B 4 B &
B2 fifedoo B¢ Ff B g A Glant b5 B (59.33%) 0 H
& A_F 2 (36.519) ~ Fo ¥k (31.99%) & i W (26.76%) o @ T I fx

AHDIERE G RN 1924 1~ prad g 1041 1~ Fa g 8.54

XL T8 X o z\4§§:|‘~5% MR AEZ At ¥ TiaE A i
- .
N

4.3.1. # % & 4 45 (baseline analysis)

BEW R E Ak F Sdfent it o YRR e T i R R A

Bz ¥ g A oo FIPBR S AT IRy S - PCV13 vs. No

27
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vaccination ~ PCV13 vs. PCV10 £ PCV13 vs. PCV7- d % PCV13 #§ &

)

i

EAFE v FrctaiEd F0 4 #(2012)5 1 f AT B A g

Sk

Flb g 4T B A g et gl PCVA3 vs. PPV23 5 4 o

&)
g

4.3.2.1. PCV13vs. No Vaccination

FF 7 BEom 0 ¥4 PCVI3  ehs & 5 NT$2,760 ~ > & R e 5 7
FiTE o o Pl BR A 2009 EA2 10 A p4- 4 BROHK 5 187 8 £
Wi H R ONERETAE A Y A Bh 168 8 2 kT 2374 520
FPPCVIB T &% 12 A8 FH L EHFA S AL N2 14ROFEF
B2 FEFparldopprp 1684 +2 Wit v 2474 500 3
W4T PCVI3 B £ & B2 5w w chL §E L > 7 ¥ % 4 2,574 6] IPD ~
23,334 G| fiE W~ 23,299 B P E WL 360,214 )z ¢ B g~ 194
B] IPD #7i#scz 5= ¥ 118 Gl ffais Lotz 7= > fp &t
5,011 « £ 6,320 BREEHF A £ o 3 A2eE A4 5 T hAt§ R
LT > AR 2= A3 E  (Incremental cost-effectiveness ratio, ICER)

= NT$2,619,636> % —‘ﬁﬁ,‘%&w\ 778 ICER & 5 NT$2,917,980°

o

&
3

i

HEHEA AR - BLEFHENL AL Foid s

4 5
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43.2.2. PCV13vs. PCV10

oy REom o B3k PCVI3 2 B i 5 NT$2,760 ~ 22 PCV10 2. ¥
5 NT$2,520 ~2 7™ » 3] B3R 2009 # 42 10 & p 574 5 4 #ie
51688 2/ T2 37450 % PCVI3 T &4 92+ 8F 3 2
Eﬁ‘r%r}%ﬁj&i 10/ 7 1}1’35’1@*#%_%5:},%;\5%; Ao e pEF
1684 & i F w2 474 2/ 3 % 7 PCVI3 i # v £ % 4= PCV10
Bg A EEd > T L 2,045 &) IPD ~ 14,943 & i X~ 17,229
B P50 2 261,605 Gz @ B~ 108 B IPD #r¥#ik 2= &2 62
P AP TR 2 s Ap Bt 4170 X & & 4980 3 AE S
Lo RO E A RNET A RIET > AT 2 F A F
(Incremental cost-effectiveness ratio, ICER) = cost-saving » 7= * PCV13

gy % 2428 PCVI0: b2 % mkA i T » 8 ICER i 3

NT$ 90,647 » 15 H ¥ 7 2 4w B Hi4e— B 4 & FE 42 Henk - 3%

43.23. PCV13vs. PCV/

AT 7 BT 0 B3k PCV7 8 % % 6 PCV13 5 2,950 =~ » 3+ 374 12
2R PCVI3 T &4 12 83 F 3FHFLEFR> 42015
B2FHLTHEFRH AL Do Py 1685 £ wiTa v 2474 52
3 % 47 PCVI3 § % 5 & % 4= PCVT § & % chi jE» 7n 7 % > 2,574
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] IPD ~ 23,334 5] d e & ~ 23,229 | 25 %% L7 360,211 4]z ¢ B
% ~186 5] IPD #1352 5= ¥2 118 G| fads L vz = » 4p &
10 # p 84> 5018 A F& 6381 AFFF A £ « S Aoxg A7 5%
BT Ak ¢ BLEL(Y Jﬁﬁbg@)‘f » RMFE Y 20 A F v cost-saving o

7 2 PCVI3 enig v ¥ % 242i8 PCVT « iim % 324 54 7

43.24. PCV13vsPPV23

PPV23 &2 PCVI3 & ¥ 4 i # *0 ok & 4 » 4H44 04 3 fB8 3 Pl 2
Yo% 8 A A ot o PPV23 eh g i NT$700 i i3t PCVI3 » 7]t 10
EPNE4T 0 R BB 1T F e E AT E G AR 341 & 3
TH ofealrrck b PPV23 i 4ra 2 PCVI3 i » 7= % 10 & p 174
H 4% 453 PCVI3 i € 11 2547 PPV23 i ji > 3 4 342 b iz 4 0
AATR R A A R > 1,363 ] F LGB > 679 B P 22 99 b 7]
P 7 Ehl o F]pt A Aok - jf - #&T 0 33T PCVI3 ¥ &
< % 18,375 B K& 4 & 5 ICER 3 NT$175,216 ~ » # ¥ PCV13

Zf—lbg\,j‘\ {-W_o J_AI‘B: ;LKITT\SO

30



4.3.2. &8 & 7 (Scenario analysis)
4.3.2.1. PCV13vs. No Vaccination

Yot QT o AT A TERAL § BLBE F B ATL QAR 4 H
B3k T P PCV13 chid % #-7 e B 3 % »0 Bk $ ICER & chfs B35
ML 4o

- FERTFRIPDZ B R r o e B2 ek R
¥4 B LA URR > & A F A45(CEA)Z ICER i 4
NT$3,576,891 » ¥ = k»zc% A 47(CUA)z ICER i %
NT$2,860,251 ;

- ;‘1; B3 4% »c iP5 CEA 2 ICER & % NT$7,003,201° 2 CUA
2. ICER & 5 NT$4,291,942 -
- P EBERRIATREFLE R > CEA 2 ICER & 5 NT$
5,102,164 > * 4 CUA 2 ICER & % NT$3,072,638 -
- FiEm T Y IPD ehB 2 4 2 upE 0 CEA 2 ICER & % NT$
4,571,948 » * 4 CUA 2 ICER & % NT$3,608,173 -
- T EXEZ>TRIPDEW X PEEHLE TR N AE AT
2 ICER & 5 NT$3,238,191 > ¥ d = A»c* & 452 ICER i& %
NT$ 2,338,427 -
- B R FTROAN Y IPDER LB FHLECRE > X A A
#72_ ICER & % NT$3,383,630> F o & A»c* 2472 ICER i %

NT$2,416,135 -

43.2.2. PCV13vs. PCV10

fi—zﬁ_\@ R 2= &= PCVI13 eI o E i i;;,%%:«
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PCV10 - F]t 65 4321 &4l en 6 fAHB A fut i 5 B
H R E %k PF o %54 PCV13 e % H ICER & 5 cost-saving o % & i2

3 B¥ L E >0k CEA 2 ICER 2 5 NT$606,403> 2 CUA 2 ICER

5 NT$477,914 » 343 2% % 10 -
4.323. PCV13vs. PCV7
AR EA TP e 2@ PCVI3 i A 2ac# b 3aifst PCVT o

Fpt A 4321 HAp 06 B A TR B o0 3] PCVI3 3

= & & 74 (cost-saving) = vim B FENH L A& 11 -
432.4. PCV13vs. PPV23

B4t E G ATk R Y 0 Fl R PPV23 e iR A F
PCVI3 = &2 — » tef fodnd & F P& > Flot PPV23 7~ 5 & & &

% (Dominate) » £ %t & 12 o

433. HRARAS

H aacg B A58 0 PCVI3 & PCVI0 st ™ » 8248 ICER
EAZ B 10%:D 3 de 0 je A2 G Ak~ PCVIS &2 PCVIO
ﬁﬁﬁﬁ?ﬁ#$&&iﬂﬂﬁﬁi$:%ﬁ@ﬁﬁﬁﬁ%,m@ﬁ
SiEM? B F 4 F SPCVI3 & PCVI0 o F e fic? B X e
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& Fe sl o

PCV13 & PCV7 st fi> #2380 ICER E421F 10%:= ~ 583
Foa dAFREY B RHFRS A ERY B L PR RTEER LA
F:Dm?iﬁ)%:,\ Ao A m AL Tk o P thEsk? B U 2 5 S PCVI3
% PCVI0 Z w247 F 2 dmfie? B e ool o

PCV13 &2 PPV23 et i » 258 A~ enF| 2 B v = & > A

P PR 2R S 0 L DR R o ek LRI 6

44. 3tk

AT A B F AT AR 4 2009 £ SO R ATE T A
B3k PCV13 vs. PCV10 ~ PCV13 vs. PCV7 £ PCV13 vs. PPV23 135
T FRWITE Y AT RanE B RO R EE 0 210 E s T
LR X2 1% 2002 2 2004 & 2 > X gE B rg TR ~ é}f;wﬂ}é?:
BEmE A TR A& IPD & Non-IPD #7332 3 2 5 ~ 7= F »
P e f = 2"-'7'5??5%5’1%? > AR ERATE L S REF S A e

A AT W R TR A e R R A ST

45. BHEZRk
AFr g A PCVI3 i/ > 444 s s 2R ¥ ke PCVT »

PCV10~PPV23 it fi a4 e it » % 41 % § 7 4 ;L% A 49403 »

33



BT K‘Eﬁj\ﬁ\i%fi%f 103%Ljiiqu?’/ﬂ\‘f‘§i/’3‘f‘£nximg\ﬂi 5T

FE R AH AT o

46. ¥ FERFLARZ EER

Eu R A BREENFE S H IR EA 7
PCV7 ~ PCV10 £ PCV13 i £ 3% % 500 ~2 p » PCVI3 ¢ § # it

W4 R 3 E L > PPV23 €14 PCVI13 § { s A2k f o 3
W E 4G R 54 PPV23 > WHO 7 - 28 2 kb 2 2§ 947
%% 37 PCV13 2 b » B F %547 PPV23 4 e ip b # it > 45 %
B IPD 2l kg v- =25 > d A% @A %4+ PCVI3
B @I IE IPD S GBRin R R P IA R LR € v v 4T PPV23
BBk kehdr o 4 F L R PCVT ¢t PPV23 7 i & 4
L IPD ek Bo B gefpth T iR 8 AR AR KR
BERRFETS O EMARNERFFEAEFF A TARIR

LA o

47. W~ %
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4 10 2002~2009 ik 4 A 2 S T e (FA KR

N FCIR P )

2002 2003 2004 2005 2006 2007 2008 2009
EXY
0~1 236,687 217,456 206,936 195,331 192,887 192,021 187,568 182,599
1~2 257,075 246,241 227,349 218,272 207,968 206,531 205,446 198,792
2~3 306,554 257,200 246,452 227,492 218,499 208,288 206,660 205,828
3~4 282,920 306,226 257,004 246,219 227,319 218,369 208,111 206,680
4~5 267,593 282,780 306,198 257,041 246,269 227,376 218,421 208,261
5~9 1,621,378 1,561,046 1,521,015 1,502,936 1,437,160 1,359,780 1,319,870 1,255,927
10~17 2,572,326 2,559,001 2,580,093 2,595,637 2,577,079 2,589,758 2,522,228 2,487,072
18~49 11,959,844  11,953044 11,906,199 11,858,963 11,852,645 11,820,331 11,794,340 11,752,631
50~64 2,985,099 3,133,822 3,287,401 3,451,688 3,629,672 3,792,814 3,972,167 4,164,334
65~74 1,259,177 1,267,163 1,282,540 1,301,622 1,323,865 1,345,868 1,372,060 1,391,593
75~84 643,547 683,132 720,665 756,017 785,863 806,516 845,438 845,438
85~ 128,576 137,439 147,270 159,165 177,301 190,708 204,168 220,617
E 22520,776 22604550 22,689,122 22,770,383 22,876,527 22958360 23,037,031 23,119,772
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A 20 IR TR S SRl )

2002-2004
#FAFELY
A
L NG
Pow
Hi
BRI
A B
feE v B X
(P

(G 2)

Hgm(fEr B

+ e
OCPX
ICCPX
I
o 307 5 (%)
LN
RT -
s
g ()

0k (F)
0~1 1~-2 2~3 3~4 4~5 5~9 10~17 18~49 50~64  65~74 75~84 85~
2.57 1.09 0.86 0.71 0.23 0.06 0.10 0.04 0.10 0.18 0.20 0.00
16.49 14.78 11.11 9.57 9.92 1.49 0.22 0.37 1.34 2.31 5.57 13.22
2.27 6.02 4.07 2.25 3.62 0.32 0.04 0.03 0.06 0.09 0.12 0.18
21.33 21.89 16.04 12.53 13.77 1.87 0.36 0.44 1.50 2.58 5.89 13.4
11629.25 21934.08 16612.29 16026.57 17220.34
5870.68 10003.35 6669.81 6037.5 6177.65
1379.11 3007.94 2371.87 1948.00 1683.69 388.42 29.00 8.55 17.61 8.43 14.87 22.53
415.53 825.41 665.39 1025.94 259.52 48.90 8.88 2.63 8.73 5.65 13.76 26.64
0.22% 0.23% 0.31% 0.35% 0.50% 0.80% 1.17% 1.43% 1.65% 2.40%  2.40% 2.40%
0.05% 0.05% 0.03% 0.05% 0.05% 0.08% 0.12% 0.42% 0.48% 0.40%  0.40% 0.40%
0.05% 0.03% 0.05% 0.07% 0.06% 0.07% 0.06% 0.06% 0.06% 0.08%  0.08% 0.08%
0.03% 0.01% 0.01% 0.01% 0.02% 0.04% 0.07% 0.32% 0.57% 0.53% 0.53% 0.53%
17.65% 37.50% 0.00% 0.00% 0.00% 0.00% 12.50% 6.67% 0.0% 0.00%  0.00% 0.00%
5.50% 1.85% 2.22% 1.23% 2.35% 1.43% 5.88% 9.09% 6.35% 14.16% 14.35% 14.62%
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%  0.00% 0.00%
0.18% 0.07% 0.06% 0.06% 0.13% 0.39% 1.75% 2.44% 3.65% 4.61% 4.12% 4.65%
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A 3 dlEs & A Sl

2002-2004 £ 8 (%)
FEA A 0~1 1~2 2~3 3~4 4~5 5~9 10~17 18~49 50~64 65~
dEp A 757 736 728 721 702
g ? B 4,127 3,554 3,481 3,145 2,870
() 552 594 643 671 701 716 785 689 728 1,049
() 21,102 16,256 17,230 10,046 42,843 45,368 36,676 61,954 81,610 106,248
R (fk) 299,951 194,670 187,867 70,186 256,667 318,366 204,940 220,415 286,577 295,484
Pr g (AfR) 50,186 41,827 40,072 49,062 44,284 44,561 84,196 112,276 121,881 82,512
s o (L) 32,101 18,533 34,022 39,652 34,080 19,307 34,598 36,753 112,132 75,882
B oA A
B2 $3 526,898 526898 526,898 526,898 526,898 526,898 526,898 526,898 526,898 526,898
Am® 735454 735454 735,454 735454 735454 735,454 735,454 735454 735,454 735,454
RN IR
Y B 11,674 19,016 19,286 21,841 9,352
g d B 6,443 6,249 6,120 5,726 5,381
(P2 375,929 879,710 771,536 679,817 648,736 152,357 10,360 2,133 3,961 11,579
W% (fkk) 2,398,281 4,286,114 3,810,434 3,549,045 3,273,899 689,812 68,277 20,839 100,848 646,619
R (rk) 2,051,605 622,591 617,935 690,164 284,388 149,875 63,195 34,320 85,293 156,114
P g (Afk) 499,337 492,063 412,557 470,878 489,539 95,430 17,450 26,321 96,951 594,574
As (k) 1,124,646 1,803,567 1,700,330 1,060,186 1,160,547 139,352 16,808 19,602 68,481 389,315

ES RSN e &’a%:}ﬁ = & % ¥ £ 25,000, Dallas ear institute http://www.dallasear.com/cochlear-implant-facts-myths.html
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Hpdo 4w aar AR R R A2 AR B AT SR Y -k E R A e

2002-2009
Afe A #i
LN
RTa JfE
A
LN
I i x’if%%’f * (NT$)
L NG
T JfE
A

W

4 ()

0~1 2~3 3~4 4~5 5~9 10~17  18~49 50~64 65~
29 11 11 21 6 15 15 36 19 22
237 290 236 248 252 303 70 468 461 1587
89 162 132 83 106 83 15 63 51 168
6,522 14,306 13,342 24,406 7,147 7,643 2,359 2,518 2,350 7,781
18,337 10,697 9,975 9,987 8,232 9,792 9,313 11,772 10,276 10,464
7,769 5,269 6,875 8,851 10,649 8,113 9,098 8,274 8,765 8,967
4,261 2,933 3,999 4,130 3,466 3,726 3,327 5,598 6,941 6,207
4,036 3,358 3,501 3,703 4,166 3,875 5,382 7,008 7,416 7,742
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%4 5 A E A~ 45 PCV13vs. No Vaccination baseline

PCV13 No Vaccination PCV13-No Vaccination
e R I A
#fh A i 1,686,856 1,874,317
(FH A i)k
BRI K aAs FR 2,663 5,237 -2,574
NI EREY 65,453 88,787 -23,334
(R 271,797 295,096 -23,299
NG 1,826,765 2,186,979 -360,214
A S
BRI A FR 231 425 -194
NI EREY 791 909 -118
F % & & #ic(life-years) 462,025,894 462,020,883 5,011
DI S 3 E 4 & #(QALYY) 390,303,585 390,297,265 6,320
% & (NTD)
Fh=2(7 %) 5,012 6,220 -1,208
i~ 8) 6,848 8,343 -1,495
Fw FfpA(FE) 15,830 0 15,830
Brr(FH) 27,689 14,562 13,127
At g BLEE {% 1 pek}
+ k22 F A 45 (CBA) (51 @) 15,104,472 {15,104,540} 15,104,359 {15,104,442} 113 {98}
EH-3ELE2Z SR (CEA) (Hw=:=R) 2,619,636 {2,917,980}
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EH - BEGETAES A (CUA) (B = =)

2,077,057 {2,313,607}

4 6 A% E A 47 PCV13vs. PCV10 baseline

PCV13 PCV10 PCV13-PCV10
A ARk wERATE
S I ' 1,686,886 1,686,886
(s F W 18) ek
BB A FR AR 2,663 4,708 -2,045
(AR 65,453 80,395 -14,942
(2 271,797 289,026 -17,229
LREING 1,826,765 2,088,370 -261,605
S
B LAk AR A 231 396 -108
() 791 903 -62
H 4o 55 4 & fc(life-years saved) 4,170
H Ao B S0 EE 4 & #(QALYS) 390,303,585 390,298,605 4,980
% A (NTD)
Fr+~(F %) 5,012 5,940 -928
B> *~(FH) 6,843 7,915 -1,071
Eov A ~(FH) 15,830 14,524 1,306
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wxA(FH) 27,685 28,379 -694

FAE- R4 2 M) -411
At g BLEE {% 1 pek}

2+ A»zF A 45 (CBA) (¥ = : ) 54,559(72,472) 53,224(73,810) 1,335(-1,338)

FH-wFrE2Ls 4, (CEA) (Hiz: =) Cost-saving (90,647)

AR -AFLEEFTALAESR (CUA) (H =0 ~) Cost-saving (75,903)
W& 7 A% E L 47 PCVI13vs. PCV7 baseline

PCV13 PCV7 PCV13-PCV7

VAR SE S

Ffa A Bk 1,686,856 1,686,856
(Cs4HE w8 )%

B L 4Tk FRE R 2,663 5,237 -2,574

(A R) 65,453 88,787 -23,334

() 271,797 295,096 -23,299

NG 1,826,765 2,186,976 -360,211
A 3

B s S AATE R B 231 417 -186

i (A RR) 791 909 -118
F % A & H(life-years) 462,025,894 462,020,876 5,018
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B S S 4 B(QALYS) 390,303,585 390,297,204 6,381
4 & (NTD)
Fh>*(FH) 5,012 6,245 -1,233
RS2 F) 6,848 8,350 -1,502
B b~ ~(F F) 15,830 14,524 1,306
B A(FH) 27,689 29,118 -1,429
g pE {%HF B}
4 A% A~ 45 (CBA) (8 =1 @) 15,104,472{15,104,540}  15,104,211{15,104,294} 261 {246}
- 3ELEZS A (CEA) (B =) Cost-saving {90,647}
R -AFEETLES X (CUA) (i ~) Cost-saving {75,903}
& 8 A% iE L 47 PCVI13vs. PPV23 baseline
PCV13 PPV23 PCV13-PPV23
Bw i
Bfb A Bk 1,748,106 1,748,106
(s F w )k
=R AT R A 2,140 2,482 -342
R EREY 8,440 9,803 -1,363
(P 19,281 19,960 -679
FVB R F 530 629 -99
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35 4 # #ik(life-years) 150,653,452 150,635,007 18,375
% £ (NTD)

E ERNGE D 237 -31

i A (FF) 74 -13

EVRES A7) 19,239 34,176
@A (FF) 19,605 34,132
At g BLEE {4 Hpe}
= A3xF A7 (CBA) (H = ) 5,829,751 {5,829,752} 5,829,381 {5,829,383} 370 {369}
FH- FELE2Z A (CEA) Dominated
AH-AELEFTLESA (CUA) Dominated
% 9§38~ 17 PCV13 vs. No vaccination (i § #LEE)

A FB B
B REATE Eoldl IPD, Penumonia IPD, Penumonia 2 $% >3 Enldl Enll
AOM »c4 j X AOM »c4 jt 2
BHLE TR RS RS & g IPD only IPD, Age 5+
Penumonia

T b B

BRI R -2,574 -2,004 -472 -912 -2,277 -2,277 -2,277
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()
()
LB INY

= (7 #)
%5:};1:;“ *
e &
Fou ffhe &
oA A

S RN S
QALYs

P NEE

FH - HiEAELS A
EX TN

5 - P

-23,334
-23,299
-360,214

-1,208
-1,495
15,830
13,127
5,011
6,320

2,619,636
2,077,057

-16,292
-16,906
-270,630

-913
-1,113
15,830
13,803
3,859
4,826

3,576,891
2,860,251

-16,292
-16,906
-270,637

-798
-1,077
15,830
13,954
1,993
3,251

7,003,201
4,291,942

-22,546
-22,390
-356,156

-1,041
-1,428
15,830
13,360
2,618
4,348

5,102,164
3,072,638

-15,384
-13,343
-207,068

-697
-882
15,830
14,250
3,117
3,949

4,571,948
3,608,173

-22,546
-22,389
-199,164

-925
-982
15,830
13,923
4,300
5,954

3,238,191
2,338,427

-17,921
-17,202
-207,068

-862
-951
15,830
14,016
4,142
5,801

3,383,630
2,416,135
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4 10 5 4 45 PCV13 vs PCV10 (it ¢ L2k

A AT i85 B3R
BTy E IPD, Penumonia  IPD, Penumonia 2% E E E
AOM »z 4 g AOM »z+4 g
EHEHLE R R ER & & IPDonly  IPD, Age 5+
Penumonia
T b B
BRI -2,045 -2,300 -483 -929 -2,562 -2,562 -2,343
() -14,942 -13,693 -4,391 -4,390 -4,390 -24,403 -7,467
(P2 -17,229 -15,033 -5,010 -5,009 -5,008 -24,907 -9,474
RN -261,605 -231,450 -66,885 -66,875 -66,871 -66,865 -66,875
=~ (7 ¥)
Fo+ 4 -928 -883 -200 -226 -362 -815 -550
s A -1,071 -979 -271 -283 -323 -570 -400
Fw &fES A 1,306 1,306 1,306 1,306 1,306 1,306 1,306
KNS -700 -557 835 797 621 79 355
HAv g A E ik 4,170 3,449 774 1,314 3,285 3,990 3,292
QALYs 4,980 4,097 1,125 1,668 3,291 4,904 4,079
™ A3k
AR - B A E LR cost-saving cost-saving 1,079,101 606,403 189,041 cost-saving 107,837
AW - AEL ST A& LA cost-saving cost-saving 742,262 477,914 188,696 cost-saving 87,031
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4 11 HH A 15 PCVI3vs PCV7 (it ¢ fLek)

A A4 4 R
EAERE E IPD, Penumonia  IPD, Penumonia 2 3% E E Ed
AOM »zx4 gL AOM »c4 g
BELE RS RS & & IPDonly  IPD, Age 5+
Penumonia
RS
R -2,574 -2,288 -483 -929 -2,562 -2,562 -2,343
(A R) -23,334 -26,888 -26,888 -31,607 -15,597 -31,606 -18,675
(2 -23,299 -27,467 -27,468 -32,682 -13,589 -32,682 -18,054
RN -360,211 -522,676 -522,682 -596,517 -209,482 -209,478 -209,486
G
¥R A -1,233 -1,430 -1,284 -1,493 -742 -1,139 -930
FFfe = & -1,502 -1,919 -1,874 -2,180 -904 -1,118 -981
Fow FfEAS A 1,306 -1,033 -1,034 -1,033 -1,033 -1,033 -1,034
B A -1,429 -4,383 -4,192 -4,707 -2,680 -3,290 -2,945
L RLAE R S 5,018 4,712 2,540 3,198 3,561 4,961 4,568
QALYs 6,381 6,923 5,097 6,166 4,358 5,855 5,146
S N A
FH - FREAEZAR cost-saving  cost-saving cost-saving cost-saving cost-saving cost-saving  cost-saving
+ W - AFLSE A& LA cost-saving  cost-saving cost-saving cost-saving cost-saving cost-saving  cost-saving
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4 12 8 A 45 PCV13 vs PPV23 (it ¢ k)

- 8 Bk
EAERE £l IPD, Penumonia  IPD, Penumonia 2 3% El
x4 L 4
EE LB EeS R Fd # IPD
T b B
% FE® Vg -342 252 359 -652 74
(A RR) -1,363 -815 -766 -1,356 -1,101
() -679 -216 -946 -450 -1,227
= *(F 4)
%5‘),%.‘ = A -31 -5.2 -4.2 -38.6 -16
e A -13 -11 -2.9 -0.8 -15
o A~ 34,176 34,176 34,176 34,176 34,176
B A 34,132 34,170 34,169 34,137 34,144
RN RN 18,375 -4,226 -19,789 -2,351 15,820
N A&
AH - FH 4 &2 24 (CEA) dominated dominated dominated dominated dominated
AH-DFEEFTLEX L (CUA) dominated dominated dominated dominated dominated
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B 6. AR R AT
6.1 PCV13 vs PCV10 = A3z & 4 47(1)

D02

Incremental QALY per person

6.1 PCV13vs PCV10 = A 3z 5 & 17(2)

Cost of vaccine (1 dose) ||

Vaccination coverage-comparator
Vaccination coverage-baseline
Complex AOM incidence
Non-medical cost of complex AOM
Hospitalized pneumonia incidence

Complex AOM indirect effectiveness:..
Simple AOM incidence

Waning of direct effectiveness

Medical cost of hospitalized pneumonia

(376.2)

(326.2)

(276.2)

BlLow

(226.2) (176.2)

Cost (savings)
OHigh

(126.2)
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6.1 PCV13vs PCV10 = # 3z & & 17(3)

Simple AOM incidence

Vaccination coverage-comparator
Vaccination coverage-baseline
Simple AOM indirect effectiveness:..
Complex AOM incidence
Waning of direct effectiveness
Complex AOM indirect effectiveness:..
Direct effectiveness vs. simple AOM:..
Direct effectiveness vs. complex AOM:..

Non-hospitalized pneumonia incidence

219.72 224.72 229.72 234.72 239.72 244.72 249.72

Pneumococcal Cases Avoided
OHigh m|Low

6.2 PCV13vs PCV7 & k3% 2 4% (1)

$147 A

g97 :
0

47 -
o

D01

Incremental QALY per person
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6.2 PCV13vs PCV7 = &3z 5 2 47 (2)

Vaccination coverage-comparator
Vaccination coverage-baseline
Cost of vaccine (1 dose)
Complex AOM indirect effectiveness:..
Hospitalized pneumonia indirect..
Non-medical cost of complex AOM
Complex AOM indirect effectiveness: baseline
Hospitalized pneumonia indirect..
Simple AOM indirect effectiveness:..

Medical cost of hospitalized pneumonia

(3.4)

(219)

BlLow

(2‘.4) (119)

Cost (savings)
OHigh

(1.4)

6.2 PCV13vs PCV7 = k3% 2 1% (3)

Simple AOM incidence

Vaccination coverage-comparator

Vaccination coverage-baseline
Simple AOM indirect effectiveness:..

Complex AOM incidence

Waning of direct effectiveness
Complex AOM indirect effectiveness:..
Direct effectiveness vs. simple AOM:..
Direct effectiveness vs. complex AOM:..

Non-hospitalized pneumonia incidence

326.7@831.76836.7641.76346.76851.76856.7661.7666.76871.76

Pneumococcal Cases Avoided
OHigh

ELow
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6.3 PCV13 vs PPV23 %5);4 = % (IPD and all-cause pneumonia)

| W PPSV23 HPCV13 |

300

250

200

150

100

Cost in Millions, USD

50

Age 18-49 Age 50-64 Age 65-74 Age 75-84 Age 85-99 Total

6.4 PCV13 vs PPV23 [ £ = A (IPD and all-cause pneumonia)

| B PPSV23 HPCV13 |

60

50

40

30

20

Cost in Millions, USD

10

Age 18-49 Age 50-64 Age65-74 Age75-84 Age 85-99 Total



6.5PCV13Vs PPV23 %4 & & (5 ok *)

60,000

50,000

40,000

30,000

20,000

Cost in Millions, USD

10,000

| W PPSV23 HPCV13 |

el

Age 18-49 Age 50-64 Age 65-74 Age 75-84 Age 85-99 Total

6.6 PCV13vsPPV23 i = &

60,000

50,000

UsbD

40,000

ons

30,000

20,000

Cost in Mill

10,000

Age 18-49

| B PPSV23 HPCV13

Nl

29>
g v 1 ed

Age 50-64 Age 65-74 Age 75-84 Age 85-99 Total
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6.7 PCV13vsPPV23 IPD I % »x %

Total Number of Cases

3,000

2,500

2,000

1,500

1,000

500

| H PPSV23 HPCV13

Age 18-49 Age 50-64 Age 65-74 Age 75-84 Age 85-99 Total

6.8 PCV13vs PPV23 % i (A faisf )b 4 2 &

Total Number of Cases

12,000

10,000

8,000

6,000

4,000

2,000

| HPPSV23 HPCV13 |

Age 18-49 Age 50-64 Age 65-74 Age 75-84 Age 85-99 Total

65



6.9 PCV13vs PPV23 5 X (F 25 )b 5 v %

Total Number of Cases

25,000

20,000

15,000

10,000

5,000

Age 18-49

W PPSV23 HPCV13 |

Age 50-64 Age 65-74 Age 75-84  Age 85-99 Total

6.10 PCV13vsPPV23 3 4r 5 7% 4 &

Life-years (per person)

=
o

o B N W b~ U1 O N 00 ©

| 8.6498.650

Age 18-49

HPPSV23 HPCV13

8.1538.152

Age 50-64

8.1988.198

7.1207.114

5.2405.242

3.1673.172

Age 65-74  Age 75-84  Age 85-99 Total
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6.11 PCV13vsPPV23 %5 = A #ic

Total Number of Deaths

600

500

400

300

200

100

| HPPSV23

HPCV13

Age 18-49 Age50-64 Age 65-74

Age 75-84  Age 85-99

Total
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