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ukt ot (Neisseria meningitidis, ©)3F 2F-1) & o Gof! 1 3
adolA BAskE Al FEd ] M o AR F oshuE
(WHO, 2011) 9+ A3k Ao X3 A 2rF 5]
®ARAE AR B ALEE vl £I FHEOR A
olle] A WIE7F ok (Edmond, 2010) AAAACZ FQ
T B A b stvE Q1A E A ity Fut A W
AR HAAEL A A AZIH o= zkel7t A Q19 100,000
0.5~1,000 o & ®Riu¥i Qo Fubga2 Iu oo
of we} 137FA] A o R FRH=d va3 A oA
T Carol 7HE &35k ARl O Z, ofAJols} of gl A o of A
ATF CTol ¥ devez d#HA oy HIde YT

T Ao Hial Hal Qlth A A A7A Zfol=
AR AEA U a%‘f«] 90% ol’do] 137F4] 8T F A, B
C, W, Y & tAl 7kA g el oalf Elst= oz deid o
(Harrison, 2009; Halperin, 2011).
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J5x59 A9 f¥¥ (Rifampin)& H&3t= 38H7 ey
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ARleA AREHEAY. 2y v MAIe] A 1871 mRke]
ot M= mYrE glow, WAle] tidh whg> TAHX H]o|EA
el digt ¥kEor Wodigdol  uwA dEhdeE AL
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oAYASolA AEE L AT (htaobast 3], 2012).
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g oA ol BAES FR] Askel Azole vyd @
S ubdkel (Carrier Protein) 3 ZAgst ubytd 470wl A gl
’L(Menmgococcal Tetravalent Conjugate Vaccine, ©]3} MCV4)

ko] ARGH I Qluh. AAl g=elA d7FE wrol AREE
= MCV4ZE wvbElA AR Menveo®(#lH] 2) 9 Abey] 3} 4]
AFS] Menactra®(MsrEe) 7F vk, mlsro A= 2005 HE &
BadelA ’“”‘??r 47} dide Ao HFES Aas) sk
A2l = 11~124] B FAadeAl MCV4E 13 AFstes Hash
aL gloem 16~ 18*%1 1 Al F7F AFs At vk (US CDC
MMWR, 2013). & fejuetelss s Bialo] Aosh 4
ol 39 gokE AHE FlA MCV4AE Fdste] ot 7
A Aol =2 AHEEoAT HFS A gk 1o Eare
= AAr A, I AR, ZIsAE A5 st A, A5
Al AE AYs T Fels g2 HIV 494 5ol £eEv vl=
o7 785 7k Arels Fuaat oA Fe] v=e R o
AFol x3rE o] Q7] wiiol, ul= dWHFE A= S Y3 (Advisory
Committee on Immunization Practices, ©]3} ACIP) ¢ H1 Y7
gl FuEttro] quAEFS RS EE @asta Utk (Ao}
72+3], 2012).
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= ARde] BAslY. ol & AVIR vt E s Al
o] e Fel tiet Ido] SrtekA Ha, 2012de]= wubEl A
o] Fubt 47 @A WAl Menveo®(o]st wn] )7t 37}
Hol Iufe] =dEHAT o]F I uf AW FHEAe 2 Hu
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MCV4+& @A ¥ 2A|~55A41e4 ARg-o] &7tE o] xRk, 2714
ol FfretE AE ditE syl flsted, 2714, 4704, 67014
of 712HF 335 AAE 12~157€l F7HEF 135 A9
gt 34 A7 J&EH 31 (Novartis Vaccines, 2012) 2~5 W
ojfel A-&F2 Fuirt odEnh wmep 2 AFelA = S
ELER) XS;OL A2 GfoF 2 FAdo=r 7HYsdtt

Fots oz MCV4AE HTshes A=k 2012d% =4 33
E 484,300%% o ® 271€, 4049, 671€Le] 3319 N2HF
1270l 139 FUHEES Arlete Ao= 7HEEA
(Infants 4—Dose Strategy). o8 Aol = 372
= ACIPS] AL dU=E 9~237/M€¥ fFolE oz 125 1+4
o7 23] HEde= dAS A, 20129 71 9F 14 QI
471,265 °& tFo® MCV4E 238 HFshs 2oz 7Hgskal
tH(Toddlers 2—Dose Strategy). FAado|A Fubat WAlS]l A
>’ 11Ael 139 HEFske= 4 (Adolescents 1—Dose
Strategy) & Wb 1141614 13] HF olF ¥ 1640 F7HHE=
A& 3sl= 7% (Adolescents 2—Dose Strategy) & 27FA |l of
ehe MAsle] 20129 71% W 114 Fad QA 554,895 S
oz MCV4AE bzt 13 9 23] AFste A5 7Hdsksith
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[32 1] 7}F&3F MCV 4 oiyd%F =k

23 | No vaccination MAS AEslA] = AL
Hl - | Adolescents o 11AlA] 13 7] 2 E0
1 1—Dose Strategy 3= A S
(1 dose regimen)
Bl | Adolescents ok 11AlA 1 3] ) ERAE
2 2—Dose Strategy o] "Wl 16AM° FIHAES
(2 dose regimen)) A A= A
Hlw* | Toddlers gk 1AoA 12 &= 7rAo =
3 2—Dose Strategy 23] AFdteE S
(2 dose regimen)
Hl 7" | Infants 4—Dose Strategy | 2,4,671 €l 7|24 & 3% %
4 (4 dose regimen) 12719 139 F1-ES
et 4

oAM= WA AT 9 W dAgel e Ao J4FEAEY
H| g3} Ho]S F735Fo] (Benefit/Cost Ratio) AF19] Bl S 37}
skt Bk vlE2 37X 238 (Markov Cohort Model) & ©]83fo] W
Al uldE v 2 giqke] E7ke AEd<4 (Life—vyears gained, ©]
s LYG) & &Y A& w3 et ARG (Quality Adjusted Life
Years, ©|st QALY) #te= AbEsta, HAF4  vlE&-ayn)
(Incremental Cost—Effectiveness Ratio, ©]3} ICER)E &3l ¢l
EZAQ v E-—ad A4S AlYee & AT
o= Microsoft Office Excel 2007 & A3}

FAAoR ulge] WAst= oldrtt HA 9
I A3 (time preference) W&ol wgfe] v]-&
= Az " 238 (Drummond 5, 1987). ¥ 4
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NPV Net Present Value of the Vaccination Strategy
B Benefits

C. Costs

t. time period

r- discount rate

g, 24 7%

U ollA AFEE I Q= MCV4 3 widEDke #njes= B5%F 3
oA 13 HFow /L 13 HE olF &%

FAste] dFHAT o]F WAle HAA AME $ AFAHE B,
11~184 FAadelA wYEZ: 13 AFAHoZRE 3d &
71~95%N A AwWulo] == (protective level) & A7IE

I AR wvj s 13] HFE o]lF oF 65%7F Aol o &
ANE FAstn Y= Aor RuHdui(ddED AZAEA,
2011; #WB]Q AF AHA, 2011). v ACIPE AFE & @Al 9
a3 FH7F AT 59 AE vg oz 11~124¢ MCV4E 13] 4
FTotal 16~18Ae F7HEFS st 45 21A7-A = A9 T2
F97F 95 Aolgta weta vt (MacNeil %, 2011; MacNeil %
2012). MCV4? 95¥ asades aestay Syt 23]
ANE7F 28 FRollg Fadr|s xddsie 7| B A
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Infectious syndromes
associated
with meningococcal disease

Frequency
(proportion of patients)

* Meningitis

* Meningococcal
septicemia

*  Pneumonia

e Upper respiratory tract
infection

* Conjunctivitis

» Pericarditis

» Arthritis

» Urethritis

e >60%

e 5~20%

e 5~15%

¢ Less common
presentations

(Stephens &, 2007; Rosenstein &, 2001; US CDC Pink Book,

2011)

Guarpol ZHlE W 60% ol AHolA

9 Ao A w g
gk} 9] e Hdo] e
(meningococcemia) AHEf7F =4
e, B3E A Fols REE, RE
o el wdd 4 . su

Bb ubstel, WA AERE

(ischemia), -5-11% (coagulopathy), I %<&,

=% gl sl

sl

i
el Bk 54 wa
v shriets
10~20% AEelA =

S5 ol W1
T4 ABe A

) 7(:3]0
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B F53) APy By T o
s 4ol 3}8hE] 2012). x| 2aHA]

& AgAoln Ade ARE stHetE °F 10%
o

=

w5

AYEg gl s e
e melstel gt ol A%

=

SRR

[
o
)
o
i
R
v
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A
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o]o] =o= & (confusion)
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el

3] Suppit Age] AE 2ok

o 1

F

Meningococcal Disease | Survival No Sequelae
Hearing Loss
Amputation
Neurological
Sequelae

Death

No

meningococcal

diseases

WA AF A9 2 HF AP 7 ojeke] vl g-wele RS,
OA mhEEms mge Abgstel My vAE o] o g-E B

H| & —Ho] BX28 Microsoft Office Excel 2007 2713 A&
sto] ofgfl e} o] AAkstA Tt

B,
(1+ )t

L1+

RC =
C,
(1+ )t

ok

-
|

0

B(Benefits) = costs of treatment of disease saved
+ value of premature death saved
+ costs of treatment of disease—related sequelae
saved
C(Costs) = cost of vaccine + vaccine administration costs
¢t time period from Year 1 after immunization
7 time period until Year 20 after immunization
r: discount rate (evaluated at 5%)
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Dose Strategy
[Adolescents 1-
[Doce Seategy
||Tuddlars 2-Dose
‘l\ Strategy
|
itnfents 4 Dose
W Statezy
i
w Survival with No
|||' sequelze well)
| Well
| &
| /
| Survval with
I‘ Amputation
Survival with Amputation
2012 birth cohrt, P
toddlers and Meningococeal Survival with
adolescents Diseaze Heanizg Loss
— C - ~]  Survival with Hearing Loss
pMen_meningitis pHearingl oss
I| Survival with

| | Mewologic
1
o

Survival with Newrologic Sequelae
| Well

12
——]
ereDisability
| 1 - | Desth
| < Dam
CFR

| Survival with Amputation.
‘l pen
Survival with Hearing Loss.
Death
" Newrologic <] Survival with Neurologic Sequelae
|\ Sequelze 1
|‘ 0 "\ Death
I| L] P
‘ Death
%(10 :
(19 1] ety WA AF:9 AA4d 87k 918 vf2az 2y
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Al 3 A 7R AR A

(LAY Y5

ofAloto] W Vb= Ukt A3 o] AR XY
(endemic area) o2 UH 9 H¢
_/ijl-oéo] HL/\g;}: o7 HIE

ﬁv—m A7 mmm FEso] 9 sko} 7]
2487 otk $eluellAt 1960~80 Wdlol: AEA &
sele] folow ubpgel A s gl 30% FEAL of

FFI
s
.,

o=

(]

mlo

o?i

ol

T Ags YL o £ gloy 1990 Uy o] F o= 10% mnke
2 A Ao HuHgY, AdWaeEyed Rud dA5-E 2
Adel = AzF 109 F=7 RauE s, 2002 9, 2003 dell 7}
7} 27 o, 38 o Z Frhete] @Al AFRS f3e] W Fow
FAEG AP AR %54, 2013).

Ax 01| 02| 03| 04| 05]06]07]08] 09| 10| 11| 12| A
S 11 27138 8| 7] 11 4 1 31 12| 7 13

3
AP AL 1 2 1 1 1 2 1 0 0 0 2 0] 11

T A9 AR dist A7 T 9dUHE AR
Lee(1979)7F 1958~1976d AB a2~ WA 40 o 2AAS
AR, 1961~19761 AF7|5EAA 20 o 2EE B
AF7E Qv vl AFRE Choi 5(2005)0] <lstt)

(1997~ 2004) 7} 74 € (2000~2004) o)A Al&gst A= F 1
A9 Fubt 4 T HE5ued 14 o, #8F 1 dE 2ast

T s°o] Utk ES 7%717}011 A7 # dTEE ABE
(2011)°] 1986~ 2005»&%%1 20 &k A=) 187K whehd
A 18A mYE ZAof 9 A F A FudoR QJAst gholofA
wrow 2y 73 5 dATste] AR, Ao, A7IE A

-1 =,

o [
o rot T orr

(@)

[‘j’Q,
i Hr 2 ofn (2

-{o



k

= B A7 ok F AFelA = T 27 o9 &3 AL

4 7AAA Folrt AMEEle] XY & (case fatality rate, ©]
& 14.7%%2 B stk 9=e] Ag BE T 4
HEZ 13% dEZ Ba¥a 91om Deeks 5(1997)9 <
Squires & (2000) 2] AToAM = ST A TE A
13k =, AT 2.8~6.2%, Co-2 7.2~15.9%, Y
4~18.4%, Wi 2.8~6.2%% R =3It}

= 1o
Ol
o

rio

CF

oy > B ofy Mr

© o 1 1o
Ml of
flo mu r

2o
o

FEivtetel Al Al FEAe] BRES A AL 7|
A A Al (prospective surveillance) & E3Fo] A A A O =
Abst AFEE ARG 5(2004)9 A7 FLEH F
19999 9€97E 20019 12974 oF 2 F9F dAepE oA
ulRke] o ol 23,486 WS EESE S5A wREY] Ao} 116,894
g o2 FAMAATAS} S A=t o] F FAMAAT
o Al F(2012)> AT 5(2004) 2] AFelA 42 AA

&84 71H& E8&ste] &Aoo m FAste] f-utetel
A FEt A Hrerd e HAES FUME A Y el &
(2012)& olelgt A& Eato] S-ElvhetellA 54 mRE & fof 2
Zofel A ek Agke] WAES 100,000 WY 6.8 [95% CI,

¢
[e2

o

|

i
1%
[ OV

e
—
>

=

q

of,

w b dle

M
N

Aol 5(2012)9 A= A4 9 AAZ AAA|AL s
o A Ay et RT3 2AAESHA IS
ARG Aol R, & AT s dfretd] e A3 HAAE
= Aol 5(2012)59 A7 dHE Jd&sAd. gotd By

H

ot Ago] WSS 27.2/100,000(9.9~74.2) 2 7143
froke] 49 4.5/100,000(0.8~23.8)%, AHAAide A
6.8/100,000(3.5~13.3) 0. & 7}t Fubti Ase] 29
S A7 AR ) A AAE 5(201DY ArE
Agste] 14.7%= 7HYstth. ot HAES A E A7]4 0
2 o7k Qlovng WAL A4S Fite] o]F Wit

o i mu Ho
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a3 E ¢ E

T A 137 dAT 5 AF5A Age 90%°lde

A A, B, C, Y, W=135 5ol 23 24 =

AP, A171, el wep thEA UrE}
, mAR=AM = AT B, Coll 93

L} /\m?q- C D}Bﬂgsl Hﬂ/\] r:ob] ]z;z 7_:]

ar, o7k FollA= A7 7R WIwE 3o w vehta 9l

o} (European CDC, 2011; U.S. ABC Report, 2008; U.S. ABC

Report, 2009; Canada PHA—CCDR 2009).

AN rlr

[3% 5] FEprde] thEE d¥T &%

A4 A7 AT E3E (%,N)
u) = 2008/2009 | B(33%),C(30%),Y (30%),71EF(7%),
N=224
7ot 2006 B(54%),C(20%),Y(13%),71EF(13%),
N=210
EU 2009 B(71%),C(13%),Y(4%),71EF(12%),
N=4487
o, 2010 C(57%) B(28%),Y(3%),71€+(17%),
7 2] v] 2t N=989
o} 3 2] 7} 2006 A(91%) W—135(8%) N=2192
35 2007 B(84%),C(8%),71EF(9%), N=267
TARNE 2007 B(83%),C(10%),71€H(7%), N=89

2uElE v ES ofrlol Aol AT A% C7F ASE Aoz
ez Qoo Hol:= Yrb E7 st 9ow WL Z7beta )
t}. Bae 5(2008)9 AFolA @A B Y7h gd¥glon Y7t
7 A dF ol ol e 5(2003)9 AFE Syt A
o] nAFTd o elA e B E Oi?i ? Pt A 1049
E B0 o]F PCRel o&l TS s 212 3o RO
2 AT A7F 1, T C7F 249 200 w3 2003 éltﬁ
7}

=

.

o3

R o= %— %Odﬁﬂ%" %7} Q%HL Yi ﬂomoi El
AR o] AP ARow FAHHACTE LS

J'm-! _CI:I_ 1_]|



2011 2ol ) w5yl gawgon AR A Asw
St W—135 dA 7o)t
W-135 3 7o] Futd AS ¢ o)

L oxe @yToR A
Aok 2 woh A @37 Bxel oe 2 gsaast v
el HTE MRS A714 Aod wols} glomm B Ay

okol 1 7

AqMe dFTE TAEL 71 24M= HskA sk

T wAE Fote] BAsklth

DIvacc = DIno vaccine ¥ (1 _CRvaccine*Effvaccine)
CR=coverage rate, DI=disease incidence

WAlo] NIPe| 3t o] Jfob Bl FadelA 3

& A =7HES AN E 29 %%
o Faste] FAsdv. @Al NIPel| =39
Aol 9 AopulAle] HFEES 95% ool 11~124 4
A9 85%~90%2 AL mEste] ool Fubatg WAl

T HAFES IOO%E 7HgeklaL, Aadedd HE5E
KR

& o g
> 1o ]
iR
f

ofN

BN 1R o w10 fff © o
Y
i

R RCE S
WM 0 G s gt FRTE 47 9wAT WA 2
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7ML E577F A

[3 6] St 47} T3 wial
A Z A} A g x3w g | 37}
AT
Menactra® | A= Diphteria A,C,W135,Y | 2~554]

HAE=Z | toxoid

Menveo® | =HFEIZ | Diphtheria A,C,W135,Y | 2~554]
toxin mutant
CRM 197

(A3 gAE=Z 20115 HFE A, 2011)

o] = 20134 6¢€ &Al Zule] EHo] A Qe FET
il A g WAl eubE] AALRS] wIn] eolt) wiH| 2= 2010 2€
nl= FDACIA 37hE o f-2vetel = 20129 5€ 8715 o
2012 9€F¥ Hujs et wivl e S A, C, W—135 1
g Y 37 Iy g IS CRM(Modified Diphtheria
toxoid) Tt ¥} Agtsl Subgtgt 47F @wlASH wlalo|th, w]ayof A
v dWhlert WA 20059 1¥€5H 43t 39S D(Diphteria
toxoid) @3} At Subt 471 dwlAst wiAel WY Ez)
AFEE o] gtk FlYERRE 2005 1€ nloolA F7FE o] ALE-H
71 AFEGlEd WgERe] &4 AFE xdet 1998dFH
20077k 8] 713 wRb Fuaet FAEA Ao UAES
100,000%F M @ 0.92914 0.332% 64% 74284 TH(Cohn %,
2010). WlFdE= =9 o]F el 20054 2008 7FA] u] o A=
12~204] FAad AN Abg 348 83 F 147149 A A

% % 719 (break through) A7} H1E Yt (MacNeil 5, 2011).
olgist g SAR WHEZSY &= 80~85%<% AoE F4
skal ltt

2 FAAME dAl guld =Eo] AFEFl HWuj el a5 a¥
= 7o R Qi dWnj el Sy §rte wnlel] 22 58
AATF2e] 7tundAFE Fdte] st oA e WAL T} v st
QlofA o] MAYAdY A S dSshs W o=z 37tE AT WAl
o] JiEk Ao WMAlel FlE HS5SH] e 34 dAAATE ol
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FRozE MAL AER P HFAA X FolAe olFEH
Ay PPATE Baol WARF AF AW Ta wZHE A
A FASA Hed, ol A & w We) YA e o
B A7Izke] AR ATl Bestth mEks duk WA Fo
o]
=

=
ddazr @R mmov fHY Z2 dAeH=7F
(Reference Country) o4 WAlo] &|7}H L o o] F-of= WAl HF
T §oktel A A& (Seroconversion rate) S g3kl W
AdY°E A8 tuAEE Bt olF tE UM ke
FE5sHA Aok feluetel =YdHol e WAl iR ole e 7t
WATARE vF O R §7FE AT

Hu] e o] w= " FPAFAA ] F 7= oln] F7hE o] AMEE I
A FEd GuAF ‘iﬂ.m HYgEztel vlwste] W dd 5
Ao HASA S QlFets WAoo d7E gtk uheba w9 9
A} (efficacy) & Wl EZHS} vA}& Ao 7pgste] & A< 7]
2 EAe A= Wl anE dygEDe] anel s 85%=
F7ste EAskqlh.

. deiza W FEY

wWAlel g ab= Algro] Aol whel 7HASHA = o] E WYt Aa
(waning immunity or waning effect) 2tal o). A|7Fe] B 5of u}
S WA ave ofeel ol 4T 4 uth

VE(#) = se !
s. first year efficacy, @ . annual waning rate

WlEdhe wv oo Alg & owae w3 Wb AT A

i
fz
=)

> A FHE: WA AF F Aol SF (protective level) o172 A
7HE Hole YA &

©uA 4T olF AYE FAE SHsH: 2
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A (D=h (AN
A;(D: the attack rate in age group i at time t
ANV the attack rate in age group i in the absence of vaccination
h;(9): age dependent factor (0< h;(H<1)

[hi(0 1= A0la,cpD/2 ja,cp (D][Z;(D]
p;(H: the number of individuals in each age group
c; the rate of carriers in these age group
hQ: general parameter
a; - the relative contribution of individuals in groups /jto disease
transmission to individuals in age group 7
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, 2004; Ramsay, 2003). 184 o]} & a
oA Ukt T As wAlo] Fyf A5 oulHEToR A3E
o= #&E A ¢sth(Cohn 5, 2012). o] 2]t *JHL% AT 4

abste] 2 el wAMY Evhs TgHA dgm, v
A

& Bato] By

R WAl | H DI | Coverage | WAl | WAl HE &
a3} I

o} 27.2/100,000 100% 85% | 4.08/100,000
(9.9~74.2)

frot 4.5/100,000 100% 85% | 0.675/100,000
(0.8~25.8)

) 6.8/100,000 90% 85% | 1.598/100,000
(3.5~13.5)

(5o 4

g 1
S AMKET (Amputation), % ZHol
(Hearing loss) 18]l 41784 /5 (Neurologic sequelae)
ool aldshe A7l

7} ol Aol et FASE A S, AR AW, F e, AlFskA ol
of thdt &8 (Health Utility Index, ©) o} HUI S AFESFS T

fU\



R

(T g
ko fo qlo

4 23 AERF F PN P AR
g 1@ HUIE AHehach $972 49 $4%2)

¢k HUI= off ¢l 2t

Base Range | Ref
Case

Amputation,% 1.9 0.5~10 | Erickson 5(1998);
Kirsch & 1996;
Barquet s (1999)

Hearing 6.4 2~20 | Erickson % (1998);

Loss, % Baraff &5 (1993)

Neurologic 2.1 0.02~11 | Kirsch & 1996;

disability,% Barquet 5(1999);
Baraff 5 (1993);
Bohr 5(1983)

[3% 9] 2t 2% /532 Health Utility Index

Base Range Ref
Case

Amputation 0.710 0.31~0.8 | Postma 5(1992);
Tennvall 5 (2000)

Hearing Loss | 0.723 0.64~0.82 | Krabbe & (2000);
Cheng -5 (2000)

Neurologic 0.060 0~0.39 Neumann %5 (2000)

disability
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AT =dEo] ARgE A WAl 7HAS 20129 Zdf @ UL

Q1 42,000€1 0.2 skoirh. WA 24 AR WAl 7hA <
A7k A e W gE A 80% Ho® s1gsiglon

Amleo] Wele Wi 7hAE AT S 50%= 7 skt (A1
7F4%0.5#0.8: KRW 150,000 * 0.5+ 0.8= 60,000).

[3 11] NIPof| =915 Wale] 714 F+x

WA =974 odGdE7HAa | 7HAARe] (%)
() UtsH, D)

B & 114 1,602 2,762 42.00
DTaP 3,280 5,688 42.33
IPV 9,220 11,012 16.27
MMR 8,300 10,175 18.43

JBE (Killed) 2,885 4,574 36.93
Td 12,000 14,418 16.77
T 11,000 14,113 22.06
o3t 27.8

(el &H 5, 2008)

o] 7174 o]l w7t A AHT =
WAl 4En e HAstel A4 #h =7 &
H] € (administration cost)< 5,0009°% J

AFg- 3o,

U WAl JF F o]dWhE (Adverse Event) 8} #3 € 0] &

O o oo B
it o o

1

a7

NIPe| Z3g WAL WAl HFE S o] FRkg (adverse event)o] &
AstA =W AREE By Aefds| oA o] dRkgel st
g des FAbsta JA#{AA & dste] Fsfel thst BN
w9 58 AAgsta gdstA Ao’

T A A10x92, FHAIAE A3x2, A3FY3, A3x4,
A3F97, A3x28, A3x29, A3F10, A3F11, A3x12 U |
3%9 13
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Aol AREE bt S A WAl wiH 9= 104 AotE
ez 3 3709 FA9 wid Uz 94+ (Randomized
Controlled Trial, ©]3} RCT)elA <FdAdS H7iekal(dn] e &
of yPAk: 2883%), 11~556A4 ad 49l S thde= & 5
Mol RCTeAM (Menveos Foidt #7h4F 6,185%) b= 371
ST 9 Aol dEE b EF 4 3 A o] gk
FAS EZn TEolqith. wWnleo] kg TS meld
W Skt @Ale] NIPe] E‘?Mvu striete o]k wHE
A% TEEY Aol 2 ML gle ZolnR o)tk e
Hlge B Ao 72 %H M= arefebA] Fghal, W E 4
A onlge] MErh wE-aad el miAE JFE BAst] o]
= BAs
o Al HES AT dER7E BE 1EH
Furg Wale] NIP 1 EdHE A, Rt 9@ Fad BF d
Al NIPel o] Sl vhE BFod WAle] HFA 7 eh s
Aol ekt H‘Wi HAEe UA Jv m2bs A =71 2=
7} o <

AR WAL HE g wale) o

e 2 ZEHE 8

[0}
X

A17)
Fol F7bEE oz o Rite] thsfo
sh4 i,

4

of

Zmubtt Aol X FHLL 2010 UE ARRE EAAR A=
z;z—s}o% HFer o] A mu gl Fshel ANt 1907 ¥
o WENE BT ro] AE WFrugde) 1

EH]E 1,386,793 o]t ARZRY FAAHANA L] FX15H]
HEFARE + B EQIFERT 2 n[go vgo] X3
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ARt CE
Bgeln ARE W g ot L
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o] destrt. o wW RIA= FuUe URbdQ dAHEE TR
30~40d oJ4dd Aoz AT, 2 AgoA= 2008 W =i
FE VI 2EAR UMY BauE 30t 49 H AE dES
AFE-sle] Q1A 29 AW (Human capital approach) &2 F 59
A S-S FASETE 2008 @ e FulE 7] T4 B LA
of Ruy ¥d A£5(1,670,1009) % F Ho T=AH(44.2
A o] 9451 ¥or AtEsglty. gl BE 304 o

ol B dFel FostAs dornw FAds ke A9E
& Wdsto] (55.068%; =S AER, 2012), o4 30HHe] W] A]
g EANS 5205 do® AFESIGITE AAlS AFEHHE S e

@ 994 30-39A4] BASFFTHA7IE+F Y E=55.068
GAA 7 Aol
=03 30~39A419 H A dF «AASTEAEFHAE
= 9451.36 * 0.55068 = 5204.67 ¢

Fod e A B ldAgE psglenz gaky
A el ol8S 2 A4S sARte® ZpAgsginh skl o

T B A B4 WSS e ol8e & A 99 4
41,6374 (A7 =49 5204.67 + 8ATH 2R A &3k
T A3 P ddFe 81249 olER ST ARE
QA Frel A &AW 338,092 Helth EIMEGE 5%E
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(Hearing Loss), A7 384

32 FYY Aol HRFgdES 9 A5E Fusido FHF5 A
g A zHE A str] fstel Az ol f3el thske] Al
dA glol HAF AH7t ols Felgt fAksE Aol aldste el
o AEAE H &Y FAd3 JEo AIAE H|Lo] £oHE= AL
2 7Fg3sk o AR A @ (Amputation) & 73 A Aol = Q1S A
x5 v, FZl (Hearing Loss) ol AF FzZgol= 23k A
2 H|g, 2784 Aol (Neurologic Sequelae) 2] 79 ¥
gofjel sigsts LA E vl Lol Hed Fow JHsEion,
ol WAl Eg o AFH L2 2011 Folll HE A ARE
Fraskdtt. el g A E2 263,300 Aol A A
ool A AN L2 710,700 doj o, HHH o] A
o A EH] g2 694,400 ot ZF el o] E it A dn] Lo 7t
oy gE= AP S5 DA A AEHE 9ES At
39, 2 A 5

Agn LS o
20129 %= 2 Hjgo
1909 A5 8§ F7ehe] A
7% 8,954,820 9, 1¥al AAEEA Aefe] A9 8,749,440 ¥
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T Ay gEs vE F gle ANEAQ £ Haes9 gy
A H 7] Qs Eujolx W E 4 (Tornado analysis) % &

UAE BAS pAsth A7 Al 4 vA 5 g
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[ 14] 2 Fd9 Ws

AU E Y& 75 WE, HUL A g3 1]4)

Parameters Base Case Worst Case Best Case

Tkt Ao 6.8/100,000 | 2.2/100,000 | 25.84/100,000

Ay 5

Tkt Ao 14.7 2.8 18.4

v E (%)

Fu A AEo 2,312,246 —50% +50%

2 584 (2)

77 LA EE 6.4 2 20

(%)

AR At Ay e E 1.9 0.5 10

(%)

A7 g4 Zol 2.1 0.02 11

A5 (%)

A7) a8 0.723 0.64 0.82

(HUD

AR AT g8 0.710 0.31 0.8

(HUD

273 8HA Aol 0.060 0 0.39

"8 HUD

wAel g3 (%) 85% 65% 95%

WAl 744 () 42,000 10,000 60,000

T A 2,350,537 -50% +50%

A 58]E FTA(H)

(¥ A =n) &+

wEA+7H o7

Qs FH o

A )

TS o vE T

(Ffrelx st AIAE HE&+F/FFTOoE As YA E43)
CRAKCE| 21,320,846 —50% +50%
AFA] A et 24,336,284 -50% +50%
A7 84 Aol 31,034,044 —50% +50%
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= ATelME g Al w7 Ha oAU T EY e
s 7Hs] A d8 B AT 4AE vmcke] wHlg-
delah Hlg-mIdEE BUreith. #e i Eed 2=
WAL BHAS EF H{e7h ofdet Aol AEAAGA7L
ZEsts MR Ve& ool Adens A, suad 299
54% BALNE stele F45d 2AstEC] xue= He
a2 Ao ARRE RS FAsiginh S EZC Fdd
gkl A B Aol vA= dF%Fe BAs] Slsk
W E w4 Aldskar, A (threshold analysis) & &3
Hlg¥ ago] gopxs £ V1M MAIZHA (break—even
price, £=227] 7F4) & AlAlsHA

A1 R 2R

201295 24 ZIE, 14 fob, 1dal 114 F2d ASES o
dow Fubg WAE NPl E§ste] HFates Tl
AP 20 9 FF AdHE w8 S-S S ¥
Al g-ad wAs Fote] Artskdlth. (A & 15)

o L

Gotol A 43] Fetrd PAFS AWt A WAAF F
& 92,186,505,000 go] AQu ] Sgotola 23] Fubpit ofu)

8201295 £4 FZE 484,300 Y, HFE 100%, 2,4,67M% 7=
A%A 13 A5 47,0009 (B8] 42,0009, G 5,0009), 12~15
ML F7HEl ekl FA& 5% %
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HEe Aldstes A-5ole 44,298,910,000 €o] AQxH&= AR
(BRSRESL R @*Lﬂoﬂjﬂ Fubgt P ES A 8= A Qo= 13
A& A5ele F 26,080,065,000 Ho] Ao 23] HF7HA
At Afolls ¥ 59,365,571,108 o] Hagh o7 AL
gleh!”

9wk 1A 91 471,265 WA, HEE 100%, 125 H4 23] HE, 13
"qEG 47,0009

10wk 114 19 554,895% W7, AFE 90%, 13 FEH] 47,0004, 16

J
Al —%7%1%‘/‘] 5% & A&
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T 15] 859 Gol 0 Padel

Fu WAl

No Vaccination Outcomes
Vaccination Prevented
ArdS oz AEss A%
Febrdt A (A4 189 | 45 144
Fhe @)
AFA] 7 ot 14 3 11
7ol 48 11 37
A7 84 Aol 16 4 12
Z7AFE (A 111 26 85
WAHE T8 () 131 d %
26,080,065,000
2313 F:
59,365,571,108
fotE gio R HEst= A
FuTE AR @S | 161 | 2 159
Fhe @)
AFA] 7 ot 12 0 12
7ol 41 0 41
A7 84 Aol 13 0 13
72 () 94 1 93
WMAHE TH 5 () 44,298,910,000
Fots ez HFshes A§
FuTdE AFES) | 165 99 66
RG]
R A 13 8 5
7+l 42 25 17
278k Aol 14 8 6
Z71AHE () 97 58 39

WAHE TR ED)

92,186,505,000
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+ value of premature death saved
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C(Costs) = cost of vaccine + vaccine administration costs

B(Benefits) = costs of treatment of disease saved
t. time period from Years 1 after immunization

7' time period until 20 Years after immunization

r: discount rate (evaluated at 5%)
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(Benefits)
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[32 16] Futat Al JFo vl &—3e] &4

v) w oj ¢k Benefits () Costs (¥) B/C ratio

No Vaccination

Adolescents 2,287,208,383" 26,080,065,000 0.088

1—Dose Strategy

Adolescents 2,287,208,383 59,365,571,108 0.039

2—Dose Strategy

Toddlers 1,430,663,459 44,298,910,000 0.032

2—Dose Strategy

Infants 8,872,109,635 92,186,505,000 0.096

4—Dose Strategy

Mg-We B4 st AEES AR Gt 99 uwsto]

1M AEk BF dlg-weln s 12 s gtk B Ui

WA oMAES Ade Hi A4S delntt mgol o 2 A
2 BAHES=d, ol Agke] wAlEo] AjA o=z uj

B Fadeld Sutrd WA 18] B 23 4F9 ael Aot frkn AHy
SoE. AARE 28 Y A AL U od A58 Ao A4,
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(A vl E—-aAd +4)
H o<k Category Cost(®) | Effectiveness

LY QALY
No Undominated | 33,848 12.77357 12.77364
Vaccination

Adolescents | Undominated | 51,074 12.77371 12.77364
1—Dose
Strategy
Toddlers Undominated | 94,191 12.77376 12.77376
2—Dose
Strategy
Adolescents | Dominated 98,074 12.77371 12.77364
2—Dose
Strategy
Infants Dominated 198,389 12.77364 12.77346
4—Dose
Strategy

Incr. Incremental Incremental C/E (ICER)
Cost Effectiveness

(<) LY QALY LY QALY
(¢/LY) (¢/QALY)

17,226 0.000138 | 0.000382 124,714,839 45,074,186

43,117 0.000045 | 0.000115 951,509,464 373,108,310

3,883 —0.000045 | —0.000115 | —85,697,696 | —33,603,998

104,198 | —0.000119 | —0.000303 | —875,554,204 | —343,337,409

7§19l H]*o“ 23 FA A TS ABEHA Y= A5-9F B
wste] FadelA 13 AWdES A&k -9 (Adolescents 1-—
Dose Strategy)7]— 7} v 8 —-g 3o TS og Qoo 2
3] AYHES ANBsh= A9 (Toddlers 2—Dose Strategy) & UHE}
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749 (Adolescents 2—
HAES A= A5
[e)

1=
ek} wlwste] &5k

wrh AadeA 23] AU EFs Aldst
Dose Strategy)@r Golell A 43 9
(Infants 4—Dose Strategy)+ 919 F
O F et wA = Sl

oA 13 A EFS Aldste A9 g, 29 SRS 4
J%E‘ﬂ 17,226 9] F7in]g-o] vty A=A (Life—Year, ©]
b LY)&= 0.000138 wo] F7iste, ARAFH (o]t QALY) &
0.000373 wk=E S7kstel A52 v]§—a 1] (Incremental Cost
Effectiveness Ratio, ¢]3} ICER) &= W HEFS Adsx 4= 4
$-9} wmlwmsle] Zzt LY 7% 124,714,839 9, QALY 7]+
45,074,186 9o ® FAHAT vHF div] Fad oAt 13 <
WAHE F7la 3= 0.000138 LYGO %ﬂo}“btﬂ ol Fub

&05 e

20123 -2yl 1909 GDPE= $ 23,6792 o5 39 & $1

1,128€9& A &3sto] salald 26,709,912¢0]th, Fuba o
HEAA o gt AFsl4 X &8° (Willingness—To—Pay, ©]3
WTP)E 119 GDPE 7P Z9-olx Fuftat WAl AdgE
H| g —gAolx] o2 Aoz FAHEATt WHOOAN = WIPE
T GDPO 1~3¥l= Hxstar 9, fElvgte] A¢% +%
of thajA = 1919 GDP2] 24| @E WTPZ 3Ak= =2]7}
T JEe Ao Ay 9 Ayt fFstEE o)y st 7
== N T L E o%lﬂﬂj%% 1A Hads gide=®
3] Al&sts HdEko] v g-ayHolgta & 4 9t}

ok ofl

1

Hé_ﬂrﬂﬁ
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200,000.00
190,000.00 |
180,000.00 |
170,500.00
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150,000,060 |

130,000.00 |

= g3 snnan
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S 1000000 ]

kaiteiiti]

30,000.00

(2% 2] e WAl g E A

200,000.00 |
190,000.00

170,000.00
160,000,060
150,000.00

140,000.00 |

120,000.00
' 110,000.00

100,000.00 |

Life-Year, Yrs

(Life—Year, Yrs)
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[ 3] o BA P AE

(QALY, Yrs)
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A Adolescents 1- Dose Strategy
B Advlescents 2- Dose Strategy
© Infants 4-Dose Serateqry
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Tornado Analysis (ICER)

| EV: 45074186.90067

-500000000

0

4] Wzt

500000000 1000000000 1500000000

%= ¥4 A3} Tornado Diagram

it
o
L
2
4
£y
>
2
oL,

A b v E-aHHA AT FadeA
Ne 13 HEsE Aol T Ak AA
)]

% AL

MPE Zztel distel ol

et
Al

pMen_meningitis (2.2E-5 to
2.584E-4)
CFR (0.028 to 0.184)

B cvaccine (1000.0 to 60000.0)

I pNeuroDisability (2.0E-4 to 0.11)
pHearingLoss (0.02 to 0.2)
pAmpu (0.0050 to 0.1)
cHearingLoss (1.0660423E7 to
3.1981269E7)

B cDeath (5743320.0 to 1.722996E7)
cAmputation (1.7179769E7 to
5.1539308E7)
cNeuroDisability (1.5517022E7 to
4,6551066ET)

B yHearingLoss (0.64 to 0.82)
uNeuroDisability (0.0 to 0.39)

uAmputation (0.31 to 0.8)
cMen_meningitis (1175268.0 to

3525805.0)
I Effvaccine (0.65 to 0.95)

1% ox

oy OEO
r o
Mo

e =
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(One—way sensitivity analysis) < A3t A= v 2o}

7} 5u7E AR TAE

AqellMe e 43 718 BYERE AT 5 (2004) 9
Ao A S dfs& AAE FAEESHA WHor 337

Asto] ekt A3 BAES FHSE SAWAAT

of 5(2012)9 A7 A¥E AR T AEe A
100,000 % 6.8 Uﬂ[95% CI, 3.5-13.5]12% 7}43tict wl
A AYde 2y A75E Fauste] Fubtd Ao
10ed] A= A= 73%% Aol wAlEo] T whe
(Worst Case)® 7Fg3titt. AutAlEo] 714 & H$
Case) 2 20024, 2003do= ‘%‘?# éﬁu Bi A7 %4
Z} 279, 3847 FUtelE A
3} /\UL:[L:F} uu/\] 1Q 7<4.76:71<j§]1:
DA E wske] b mgs Re

Hm 12 r}m

oN 2 o i o

HU Lo m[o
U?‘J
=
o g
2
_E
o}.L

Sensitivity Analysis

1,000,000,000
950,000,000 ||
900,000,000 |
256,000,000 |
800,000,000
750,000,000
700,000,000
650,000,000
600,000,000
550,000,000
500,000,000
450,000,000
400,000,000
350,000,000
200,000,000

& No Vaceines

Incr. Cost-Effectiveness
q
»
g
B
a
&
5
g
&
|

250,000,000
200,000,000
150,000,000
100,000,000

50,000,000 26,709,912

______________________________________________

[ e —

-50,000,000

pMen_meningitis
[2™ 5] Adolescents 1—Dose Strategy.
Fubtt Ak WAE Wsle]| nE ICER W3}
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[3 18] Adolescents 1—Dose Strategy.

W 3lo| w2 ICER W3}

Ukt Ao wA gE ICER (€1/QALY)
(probability)
0.00002 963,801,467
0.00008 22,344,084
0.00014 Dominant
0.0002 Dominant
0.00026 Dominant
. st A3 XYE
AAAACZ bt A3 XHEL 13% AEQ Aoz vy
Ha Qo YUl E AAHE 5 (2011)0] 1986~2005E7HA]

Asto] 187) tiEhH Qo) 184 gk Aol W i
o7 93l FloloA SurpFoR AY AL

o 14.7%% B3 B Ao 7]E B A
A grubrg Aol WER o2 AEEgy, okt A
3to] 2.8%~18.4%°] WA AHE
Al ey s ATt

Sensitivity Analysis

20d <t %

40,000,000 . 26,708,912

&
g
g

& Asslocrm |- Dove Smwony
- No Vaceises

Iner. Cost-Effectivencss
g8 EEos
g E:E: B
E 2B % oZEoR

]
2
H

:

e
[T

-
Ei o Ei
F

CFR

[23 6] Adolescents 1—Dose Strategy.
CFR Wgle] @& ICER W3}
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[3 19] Adolescents 1—Dose Strategy.

CFR ®3}o] w& ICER W3}

UAE A A gidat CFR ICER (1/QALY)
0.028 Dominated
0.067 Dominated
0.106 129,159,371
0.145 46,773,172
0.184 25,293,592

Fut it AEe] A Eo] 7|E FAoA 7T 14.7%01M -8
vabol Al AR F3o] AW Y ALY XHEQ 184%E =
7Vells A Fad o Futr Nl 13 JEF A ICER#
Hele Amed, xHEo] ¢ 18.4 %Y W ICER#S 25,293,592
doz BAHA

o}, Al 713

BopelHE 2012d FubpdE WAl FigE 7b2Ql 42,000
A WAl 72 7HAe R sto] 7| A4S Tt v
BF 20139 49 299 7& U WAl 742, CDC 714 <]
HHEZ(ACWY-135 D& 4% $82.12, ¢l 2 (ACWY-135
CRM) ¢] A% $82.120]31, W7 (Private Sector) 7}&o] w4
EE}(ACWY 135 D)9 4% $112.93, W4 2 (ACWY—-135 CRM)
o] A% $110.72 AH(US CDC Vaccine Price List, 2013).

olM® WIZF FiE ¥ o FHvtFl= Zolrk A2 By

FHdE Ay .4 F 7P A &olst W F9] skt WAl

o] 7hAolt. WAl A9 AL S dnE oekEd g

T2 7522 ZAA (Economies of Scale) 7} &85 7] o]&2 Fo]

RO, A WAL g ¥aE 7ﬂ—°r 7t x2Ao] o= A%
]

= 7bee Rog AZEe, WA 714S 10,000~60,000 Yo =
WA AN WE 2AS Sasg



Sensitivity Analysis

g
g \nmn:m . 26,709,912
E B O e e e e N T
£ 10000000 " @ Adolescents |- Duose Strategy
'3 [ e D L T W vypTR——
B
i
BRERRRERRRIIIANNIAGNY
cVaccine
[2” 7] Adolescents 1—Dose Strategy.
WAl 74 WA ste] whE ICER W3}
[3£ 20] Adolescents 1—Dose Strategy.
WAl 7bA W ste] uhE ICER W3}
WAl 74 KRW ICER(Y1/QALY)
12,800 Dominant
18,700 Dominant
24,600 Dominant
27,550 7,264,290
30,500 14,983,266
36,400 30,421,216
42,300 45,859,167
51,150 69,016,093
60,000 92,173,019
WAL S AR S] ICER #h2 ¥l 7FAS] wWste] 1l
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Sl
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il
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1%
i,
2
julos
X,
M
2
o
off
ol
2
b
19
M
~N
N
)
o
-
ol
2

as)
=

Tkt WAle] &0 7] 7H4 (break—even price) & Gt
A A E Abgol ARl A BA oA Bl LA QD ijte] =
9l+&=(cost—saving), = NPV=0 o] € ¢ U&= 13 HAE &
Wale]l 7Aoo ® Aejsk 4 k. WTPE 20129 vt 1
GDP<Ql 26,709,9129 22 71H& AS HAdoA st HAl
< 13 HFshe Ao &9 BUFoA e WA 7HAL 34,981
Aol 3Tt

o o
oft oft ) J

>,

2 3714 FRF5e TASE

U WAl oEEe) AANES FZglel A EwT 2o
4714 FHFO) AR VA Ao FAEt

Sensitivity Analysis

BLO0L000
75,0000,
——
4,061,000
60,000,000 |
55,000,000
L
é 43,000,000 |
40,000,000
& 35000000
-é. 30,000,000
© aseeaoee| T TR TS
2 2000000

& Adobesconts 1 Dose Strategy
e BETEIE B g Vaccines

19,000,000 |
1,000,000 |
4,000,000 |

5,000,000 |
T

o

[T

aise
[

pHearingLoss

[23 8] Adolescents 1—Dose Strategy.

J7bgo] WA 88 wsho] W ICER W3

54

Ralke k!

1



Sensitivity Analysis

- S mowam
gmm B pdoleweats |- Doss Strategy
A o Vaccines

s
0z
st |
g
ol

pAmpu
[729 9] Adolescents 1—Dose Strategy.

A A wA g5 WSt w2 ICER W3}

Seasitivity Analysis

E Bt (R ... .1

L 12000000 & Adolescrnts 1- Dose Strategy
20,000,000 A Ny Vaccino

ol . .

ELE.]
R

oo |

=

pNeurals

[729 10] Adolescents 1—Dose Strategy.

A7geta el By gHE Wt wE ICER W3}
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[3 21] Adolescents 1—Dose Strategy.

FH4% LAYSE] B ICER W3}

W7 e FAA] ICER(€¥/QALY)
o] ¢k

Az ol WAy e Abst 0.2 Dominant
a3k 0.02 73,885,447
AR Ak vk g E Ast 0.1 Dominant
33k 0.005 57,315,917
273 8HA Aol sk 0.021 45,074,186
Ay st E 313k 0 45,074,186

A oAE WAle] g3k 85%% 7HYEla &
kL Hadhs Aow 7HY
g 13 AFshe A9 23
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ABSTRACT

Background. Meningococcal invasive disease is one of the
leading causes of mortality in children and young adults in many
parts of the world. A meningococcal conjugate vaccine, Men
A/C/W—135/Y vaccine was approved in Korea for use in
children and adults from 11 to 55 years as of May 2012.
Clinical trials are going on to expand a licensure to younger age
groups from 2 months and above.

Objective. This study aimed at evaluating and comparing the
health and economic impact of MCV4 vaccination strategies in
Korean infants, children and adolescents aged 2 months to 21
years under the assumption that MCV 4 would be incorporated
into the National Immunization Program for routine use.
Methods. Projected health and economic outcomes via cost—
benefit and cost—effectiveness analysis from a societal
perspective over a hypothetical 2012 infants, toddlers, and
adolescents population cohort. A Markov cohort model over a
20—vyear period was employed for CEA. Also conducted a
sensitivity analysis to measure the impact of key variables and
suggested a break—even price.

Results. Routine MCV4 vaccination over Korean adolescents at
the age of 11 years was the most cost—effective strategy. It
would prevent 144 cases of meningococcal diseases, 60 cases
of long—term sequelae, and 85 premature deaths over 20 years
of period, which was a 76% reduction in the burden of disease.
At a cost of 47,000 won per vaccination (vaccine cost per dose
at 42,000 won, and administration cost of 5,000 won),

adolescents 1—dose vaccination strategy would cost
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26,080,065,000 won in total and an ICER/QALY of an individual
was 45,074,186 won. The result was sensitive to the
prevalence of meningococcal disease, followed by case fatality
rate, vaccine cost, and the prevalence of long—term sequelae.
Break—even price for adolescents 1—dose vaccination program
was 34,981 won. The Benefit—to—Cost ratio of adolescents 1—
dose vaccination strategy was 0.088.

Conclusion. Routine MCV 4 vaccination with Korean adolescents
under the National Immunization Program would effectively
reduce the burden of meningococcal diseases, but at a relatively
high societal cost. Decision makers should also consider other
factors such as the burden of disease, availability of the
alternatives, feasibility of the program, social acceptability, and

ethical considerations.

Key words: meningococcal disease, meningococcal vaccine,
National Immunization Program, Cost—Benefit Analysis, Cost—
Effectiveness Analysis, Markov model
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