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[Abstract] Objective To evaluate the economic effect of Measles, Mumps and Rubella
Combined Attenuated Live Vaccine (MMR) under different two-dose vaccination programs. Methods A
hypothetical birth cohort of 750 000 infants over their lifetime, was followed up from birth through
death in Zhejiang province. The current MMR vaccination strategie would include three different ones:
1) Childlern were vaccinated with Measles-Rubella Combined Attenuated Live Vaccine and MMR,
respectively at the age of 8 months and 18 months. 2) Children receive MMR at 8 months and 18 months,
3) Strategy 1 plus an additional vaccination of MMR at 4 years of age. Incremental cost-effectiveness
ratio (ICER), incremental cost-benefit ratio (ICBR) and incremental net benefit (INB) were applied to
calculate the health economic difference for Strategy 2 and Strategy 3 as compared to Strategy 1.
Univariate sensitivity analysis was used to assess the robustness of results with main parameters,
including the rate of immunization coverage, effectiveness of the vaccines, incidence and burdens of
the related diseases, cost of vaccines and the vaccination program itself. Results ICER, ICBR and
INB for Strategy 2 and Strategy 3 appeared as 2 012.51 : 1 RMB Yuan per case and 4 238.72 : 1 RMB
Yuan per case, 1 :3.14 and 1 : 1.58, 21 277 800 RMB Yuan and 9 276 500 RMB Yuan, respectively. Only
slight changes (<<20%) were found under the univariate sensitivity analysis, with varied values on
main parameters. Conclusion Based on the current national immunization program, infants
vaccinated with MMR at 8 months of age, generated more health economic effects than the Strategy 3.

[Key words] Health economic; Immunization program; Measles, Mumps and Rubella Combined
Attenuated Live Vaccine

Fund programs: Zhejiang Province Project for Medical and Health Research Program
(2016KYB059) and Zhejiang Province Preventive Medicine Association Soft project (2015YFO01)

- 1121 -

- W -



- 1122 -

FPIERA TR & 2016 4E 8 H 5 375558 Chin J Epidemiol, August 2016, Vol.37,No.8

JBRIZ — AT PR TR IR 2R — X2 1k G 08 7 00 % 1
(MMR ) H AR 9955 T FHBH b T B (0 B AT 23k &
SEMRORAT L E T LB AZ B, WA | 2007 4F
AR 8 H A HER D 1 FRRE - KB IR I FE T S 1
(MR ) F1 18 H #AHEFI 1 7 MMR 5085, BB FIUXE
(1 5955 KO HR 22 T B (2010 — 2015 AR R g <
2010 77 ) AEZ AT B R 98 &5 R 20 4 2 2 5 >
30/10 73, H.2010 —2015 4F 4 45 Ay 28 K A S T A 5
PRIk 258, AT RE S LR 1 AT PE B BR R B 4322
AR AL R R IR A O AR ISR AT
PEMER A 45, o O LB BB A AR 2 7R A T 1R I
R R A3 W PE T, Wi VLA R R H2Fh MMR 5 46 31
AR g 8 H IR HER MR AT 2% 40 5t | |
T R R G H X 4 ~ 6 % )L 36 45 AP 3G fin 22
1FIMMR™ A i, AHFFEE i S5 s A % i
V148 AT RE SR HI A P 2 751 MMIR 4% 26 5 s E 4 7 AR

LT
AREFTE

L RIRGERE: WITTLAE RIS AT 1 AR 5 i R
95 1) R o BHRIR T v LB TR S B R A
B S &R HIAE 201441 A 1 H £ 2014 4F
12 731 B BUERE R WA, IS e 71155
TR KGR

2. AT AR i P R CDC FFJR RIS A T
PE IR AR 2 AL 28 0 24 S I A 25 1, DL )
WHO H#E#2 1 % i v R BLR < 10% 75 bR i
256 TR 1 BT 2 AT OB T A, H
X 2 SR 5% M 30 35545 2014 4F 43451 JjE
5 AT P IR 2 RN XIE B 99 28 B B A R AR 43
B SN 424653 . 1 232.42 HI
1404.92 70, £ 1 FIEGS 25 L
AAR 5 2014 47 Wi 1A 8 b5 R

A PR GO PR RS E SRS AN ] EE 9 0.8 18 A
AL, HE AR (75 %) . BE
3 Bh e PRI  IUAT 1 8 Ik MR 1 18 J 427
MMR (%M 1) 5 8 F1 18 J ¥ H44Ff MMR (0 2) 5
8 H ik HE A MR | 18 H % Fl 4 % 4% F MMR (5K
W& 3) o AFEGFREER R T, AR R E SR
7, UITE) s RS (A 381 A 238 ) M I, TR 55 i B B
R RIS B o IR M B Al DR AP A5 3R ik 8K
Ao BIHE A AR IS T R AR 25 B ) S s
HEA e R (V) R R (C) TNl 5 s
(S)EAR A 1,

K M3 & A &R (incremental  cost-
effectiveness ratio, ICER) . ¥ & W A& % 25 kb
(incremental cost-benefit ratio, ICBR) A% H 15+ I 25
(incremental net benefit, INB) J572: , 43 7l 5K 0% 2 .3
RIS L TR R

ICER_1=AC./AB.,=(C.:—C,)/(E,\—E.);

ICBR_=AB../AC.,=(B:i—B,)/(C:—C));

INB._,=AB.,—AC..=(Bi—B,) —(C:—C))

Horr C(cost) FIEF A =3 (BEH + 0 8%
(TT/I A ) X FE R B X AR + 50 IR T AE R
AR (TR ) X P X 325 R E (effectiveness)
FRR =3 ORZ +H AT HEM R R + X2 ) A0 %K
B (benefit) A& i = X (FRIZ + AT PR R 2 + X
PR

4. 5t 3t % 53 M1 & FH Microsoft Excel Fil R %k
o ZVFEIEN NN (3% ) 2 2014 4F . FHUEEME 4
BT A4 X AN [m] G i SR 423 e 1 PR 4 8CR (VE)
HATIFBhIRIEE , LA KOS A XU 538 AR S5 1
KRR BAS ($5 4 5% . = 10955 He ) R R 3

[ y )

WA, REwTE R . V=0

] SI=NI—V]—C, ]| C1=N>I<1]><Tl )

Z TR G 52 HLRI Al 55 ) A [

|
[/Z:SI X Jl X El

1
[ cas-mxpxr, |

PR LR, S5 TR AE X

[
R I R e N =

+8 X (1-J) X (1-1) XJ, X E,

C=(S, V)XLXT, |

A ke WHO 77 B A I 3

39hRIET TR 20144F TR . :
i S BURIRT 9 S e LA [

=S, XS, X(A-E)X(1-1)XJ, XE, e
4 +SZX(1’JZ)X1(1*[3)X3J3X%I [ S4 S, V4 C4 ] [

CASVIXIXT, ]

P55 A £ 6.49 T/

3. DARTEAWAN : AT
FEARE 70 U7 H A2 BRI B & P4
NHECN) , D AR T B R AT 18

NG PAT)

C=S,XI,XT,

TE AR 2 FTTH5E 8 JT e B BOGH AL AT PN R S R HE A F DRAP AR (V2) 5 v 1T 3RS 3 v
FTVERS RT3, X T HASR T Vi=S8 X s X (Es— B, ) , I H Rl L 85, W REERIE i Rk

ANFLAFEAEAS IR RLAR S T i AL T 1l



FPEIR AT 2475 2016 4E 8 145 37 545 8 ] Chin J Epidemiol, August 2016, Vol.37,No.8

- 1123 -

# R

1. [RG5S () AR« A 8 (18 JT I A 4 %
(RN 2R 93591 K 90% . 85% 1 80% "', #i¢ MR 5.8 JT/
A Ay \MMR 20.8 g/ A Ay S48 0.3 70/ A, L FE
FRECR I 1.05 M0 A [R) S m i 2Rl i A o SR 1 4%
FhLA R 2 516.77 T3 70 K BE 2 4 3 509.02 T3 J6 5K
W34 120.89 10, TERE SR T I 70 T BAS)
NHEER 7S AF S5 FoRms 1 S5 T R AWIE AT
PR R 2 X 9 N85 51 423 16 859 FT98 A ;
MG 2 431 423 1 929 F198 A ;5 5 3 4351 422
3077 197 Ao SRE& 1R BE 2 A1 I 3 2 A ik 171
M) 28 5F A & 3t 20 5 o 4 631.91 (1 511.88 FlI
2100.14 i(k 1),

R SEA R MMR G 5K 1 A (J70)

ek REEA AR BIA PRETHRA
1 1721.74 795.03 2516.77 463191
2 2713.99 795.03 3509.02 1511.88
3 2962.42 1158.47 4120.89 2100.14

2. ARG e SR Y T A 2 U 22V - S5 TR 1
AH G, S W8 2 F 3 % ICER 43 % K 2 012,51 = 1 Al
4238.72 : 1, BI55R0E 1 b, SR W& 2 [ N 2 012.51 7T
AT/ L A AR SR 3 TS24 i 4 238.72 ¢
BRI D 1 )95 61 . ICBR.., Al ICBR.., 43 5l 4
1: 314701 « 1.58, B 5560 1 L, B39 1 ood A,
SR 2 RN SR 3 St f 1T 43 ek b 3.14 ST AT 1.58 T
PR AR IR G A SR . AR INBSS R, 5
TR 1 AH Eb , St SR 2 1 3 34 4 IE 825, INB 433
A2 127.78 J176H1927.65 J1 I

3. DA 0T 45 F 0 U AT - A
B VE RN B i H i AR AR ) AR £k
T, 55ms 1A L, S 2 (9 ICER . ICBR I T4
B& 3, {HINB /& Fm% 3 (& 2) .

Vi # E Fh R (70% ~ 95% ) I , ICER,., 28 4k 78
1 780.83 ~ 2 313.51 JG/f . ICERs., 1 3 445.67 ~
5 056.06 JG/f ; ICBR, £ 1 : 2.70 ~3.57,ICBR, {E
1:1.32 ~1.96; INB,, 1 1 813.22 ~2 255.78 Ji G,
INB._ 7F 582.48 ~ 1 322.60 Ji JG. X} VE BUBAME 4347
R RS RS E 1 VE(75.0% ~ 99.5% ) 7%
)5 A FR AR FEAARAS ({U ICER,, \INB,, 4 1%3 [H
WARAE) o B AT M R 4% 9% 1 1) VE (60% ~
95%) J&i , ICER,., Z8 Ak 75 1 917.95 ~ 2 597.12 S0/ ,
ICER,., 1F 4 197.06 ~ 5 225.83 JG/#l ; ICBR,., TF
1:2.44 ~ 333, ICBR:, 7£ 1 : 1.28 ~ 1.59 ; INB,,

£ 1 411.76 ~2 287.61 Jj JG , INBs., 7E 449.72 ~
952.77 T3 TG K95 XS (R AU 43 B (F £ 5% . +
10% ) , ICER,., 8 fk 7F 1 830.43 ~2 235.06 JC/# ,
ICER;., {E 3 854.79 ~ 4 707.97 JC /14| ; ICBR,., £
1:2.86~345,1CBRy, A 1 : 1.43 ~ 1.72; INB., /£
1 817.88~2 437.22J17C,INB,  #£675.94~1 179.04 71T
(K3).

XTI AR S5 A% RN A SR 53 A
(F+5% . £10%) W7~ , P9 A4k J5 ICER #4447
FFAZE  ICBR, 2L AE 1 : 2.86 ~3.45,ICBRs f£ 1 :
1.43 ~1.72; INB, , 7£ 1 815.78 ~ 2 439.79 J3JC,INBs ,
1£674.48 ~ 1 180.83 ot M%), ICER,.,
AEAEAE 1 811.26 ~2 213.76 J1/f4] ,ICER,. 73 910.88 ~
4 566.56 JG/f ; ICBR,, 1£ 1 : 2.86 ~ 3.45,ICBRy, 7£
1:1.47~1.72; INB,, 7£ 2 028.56 ~2 227.01 J1 JG,
INB., 7£ 803.58 ~ 1 051.72 J1 JC . 4% Fh piA AL 5
ICER,., . ICBR,. #1 INB,., #JA4E , ICER,_ 7E 4 142.69 ~
4 334.76 Ju/ffl , ICBR,., 7£ 1:1.54 ~ 1.61, INB,., 7E
891.31 ~ 964.00 J1 G,

Wit

AHIFSETE S 17 1 5 e H ) SR Lt I, X
S PRI AN [F] S e 45 A SR s e N AR IR A 7 T AR 28
TreEt . SRR SR SRS 3(8 H i 4:Fh MR+
18 J #3428 MMR +4 & $2:Fl MMR) (942 iU A 5
T, STt SR 2 U] 2 g sk N /D R i 22 B 4H
BeAlK. SO0 LA LG, gD 1B ], SR 3 Y3
P REME 2 1 2. 11435 ; 5 Mg 2 (Y ICBR K 1 : 3.14,
WAL THRME 38 12 1.58; 5K 0% 2 (1 INB 2 2127.78 71
JG, S KW 3 2.29 £ o B A A A 1T A 4
&, KBS 2 248 hn 45 BRI TR mg 3, A
HUBME B Bt 5 b — 20, DAL TR 45 1
K7/

SEita 3R 2 5 MMR A5 & AR 38 £, 2 S g F k)
RIER S (A% R BAEPUARER R, WHO #EfE
TEIH 12 A% 5 TR HER MMR . IE4E R AR 25341
LT 6 WSS IRRE ™ T TP MR 28 Fn X2 Bk
FEHURT FEAY 21, 2011 AEWTTT A KA/ IMERS2H
JLHE RIS 7% &P IESE 8 A L E 2 = a5 J
Y NBE, — SRk A A G T B L AR TR
R 2 (4Gl , Je =k A #ERh e B RIS O i 1A
LB L LA HUA T R oY 3R
6 H i B LA MMR W RE4R it 5 12 7 S I Rh gk
A5 B9 A [) &40 JH 28 R A7 20, FROSR ARV B B AR 4 s



- 1124 - PR TN A 2R 5 2016 4E 8 A 45375458451 Chin J Epidemiol, August 2016, Vol.37,No.8
5000 F 35¢
2 000
3.0}
4000 |
)5k 1500F
3000
20F
1000+
5 P 9, O o o 9, o o oo o
o’%ﬁ J\d’a 0'33)& J""o. 5% o’%ﬁ J‘\i"a a'dix J""o. ‘y“% 0’%‘. %’0. O"dfy. ”Y'go. J"'%‘.
o T T CE Y o T T Tt Y T T TS TY
R RGO AR 1831 : 4%)
5000
3.0+ 20001
4000 | i
o &2 25 o 1500
9 & £
3000 201 1Loook
2000 | 500 F
oy 65 2 e & 27, 6 - e & (27, G 2 2, &
VEGE—41 58 41
35F 2500F
4000k /\ ) \/ ool \\/
237 1500
3000 F
20F
1000F
AL N 2% v<sz v<sz
&/%&J\\P‘i.\ % %4% %‘&/ ‘&‘yﬂéﬁzk{i‘% % %‘&/ \&‘y\e’%&f%{g\* %
% % % o Ve % % X T 2 % "% % o Vy

R

BERRSRNE 2 2:1 - 3:1
B2 A MMR G2 RS A eRr R VE B R DA 2 55 2A e i SUs 2 b

H 25 A FFEREA RO A TR R 1 &
JE AT WiV X R MMR J5 R 17 1 4R
T, 8 HIE AN 12 A s L ELAT A R] A4 G 28 B v Fn
LAV TR LB R 5 B D B RAE
7 A T 91, FE s R A R i b, TR
F Rl MMR f SR &2, 2 i w )L 28 78 44 )L el
(LR BB, T IUAE 2 % IR 2 351> AR
FEH RIS 3 AL T 2 TR AT A AR R T AR
{E 2 Pt (R e i (56 1 I 7E 18 H ik, 58 2 7
4% ) MRIRA £ )L LE 4% Fh AR 2 77 MMR Hif

RIEM

AWFFATAE SRR . WPEAR U I T — ]
NHBE R R B 17 2 S0 R B e M B 5 TR
B, HEE R IMEAFAE — o B o (B BURME I P
B, % EZESHONE G PN s bR AR LA K, H 2
W3, R R LR BB NFE

25 AR, 2R FH 2 51K MMR 0028 5 a4 [ 4
928 LA Y & R ke A, A B AT Y 8 % 4 B MR A
18 J1 #4458 MMR 02 5 & a5 oy 8 11 18 F % 34742
Pl MMR , 5% 4 % B 3600 1 77 MMR 21554 A 40 9%



FPAERATIRF 2 E5 20164E 8 A %5 37845 8] Chin J Epidemiol, August 2016, Vol.37,No.8 <1125 -

4000}
. 2500
%6 B 2000 |
3500}
25t
3000} 1500}
20|
2500 1000
2000} - l's't\j\\/'. . . .
o B Ay A L, e A, A &, £ S A
“ e T4 o X e T4
2 ﬁ%%§§g%% 2;4%§§%bﬁ% Qb6%§§§@%%
P A
_ 35 B ///\
! \/ S0l 2 000F
~
o i
2 £ ost %1 600
3000f = =
20k 1200
2000} A\\\/A //\' ///\
.__...15- goofp —
b Ly B R, A % X L L A, A
7 S-S Ao N 5, o X5
&/0 )fyo {%\@‘ <)3?/09 %‘% X/O )9”"% \@ 2 e, %‘ Xl@» /Jo Y‘}& 58(}09,’6;%‘%
PE YA
—— . 2100}
3.0}
4000}
1800}
3500f 5 sk
1500}
3000f
20f
5 500k 1200f
P ——E T R Tl e
s, 4, % A, A s, Lo, % A, A o L B A A
:, 5 =NV S XS ~2 4 SN S~
&/09 /\"%@@\ 53‘/09 9%‘% &/09 /\"%%\@ sz?/og’ 5%‘% Z /09,)%‘% "% %/09 JS‘
Bl A

BRI - 2:1 311
B3 R[A MMR S S P A S B A AP AR TLA 22 B 22N 4 R A Sk o

MTR L YN, 5 4 % N IR 1 10.1097/GRF.00013¢31824df256.
MMR A H, J% 4 8 1 18 H b H Hefh MMR (5w (3] FTO0 PR S50 55 2005 2009 ST TLAT LA THERLIR 2 i
AT TR 202 Y WA R 4B 0 ). B i, 2011,26(4) : 284-286. DOI:

FEmmE T 10.3784/1.issn.1003-9961.2011.04.009.
UERLES
s Fu J, Chen EF, Li Q, et al. Surveillance of mumps in Zhejiang

Z % x province, 2005-2009 [J1. Dis Surveill, 2011, 26 (4) : 284-286.
[1] Papania MJ, Wallace GS, Rota PA, et al. Elimination of endemic DOI:10.3784/1.issn.1003-9961.2011.04.009.
measles, rubella, and congenital rubella syndrome from the [4] Hviid A, Rubin S, Miihlemann K. Mumps[J ]. Lancet, 2008, 371
western hemisphere : the US experience[ J]. JAMA Pediatr, 2014, (9616):932-944. DOI:10.1016/S0140-6736(08)60419-5.
168(2) :148-155. DOI: 10.1001/jamapediatrics.2013.4342. (5] X045, JR3Ha, i, 5. NIRRT TR IR 48 & e
[2] White SJ, Boldt KL, Holditch SJ, et al. Measles, mumps, and AE B 471 2 LE@C%VI‘[J]. ] 5 A9, 2014, 20(6) £ 519—

rubella[J]. Clin Obstet Gynecol, 2012, 55(2) : 550-559. DOI: 522,546.



- 1126 - PR RATIR 255 2016 4E 8 45 37 545 8 W] Chin J Epidemiol, August 2016, Vol.37,No.8

Liu J, Su QR, Ma C, et al. Preliminary comparative analysis of
epidemic characteristics of mumps with different vaccination
strategies in China[J]. Chin J Vacc Immunizat, 2014, 20 (6) :
519-522,546.

(6] ZBHERL, Fbel , /oM 5. 2004 4F- 4= E R WIB A T HE IR 98
STF AR AT ). R A G, 2008, 14(1) :32-36.
Guo SC, Liang XF, Zuo SY. Economical burden on measles,
rubbella, and mumps cases in China in 2004 [J]. Chin J Vacc
Immunizat,2008,14(1) :32-36.

[7] World Health Organization. WHO guide for standardization of
economic evaluations of immunization programmes [M]. Geneva:
WHO Document Production Services,2008:56-57.

(8] GBI, JEZE , 25845, 2001 — 2010 41 P4 v [ P e A 3 R 7

P BL AT LI 7T VE P2, 2013, 35 (1) : 88-90. DOI: 10.
11675/j.issn.0253-4304.2013.01.32.
Yi WY, Pang J, Li ZH. Analysis on the per capita medical
expenditure of Guangxi traditional Chinese medicine hospital
from 2001 to 2010 [J]. Guangxi Med J, 2013, 35 (1) : 88-90.
DOI: 10.11675/j.issn.0253-4304.2013.01.32.

[9] fI 9 , BRIBURT 220, 5. WiVTAR 1978 —2007 4F 1|l Sl BAE

ZUEFT [T ] T E RN RSB R, 2010, 30(10) - 835-
837.
He HQ, Chen EF, Li Q, et al. Health economic appraisal for
30-year expanded program on immunization in Zhejiang
province [J]. Chin Rural Health Service Administrat, 2010, 30
(10):835-837.

[10] J595, 4Kk, Toaik, % R R G35 KOF i K e il 55 A

[ 5 58 BUIR A3 BT L], b 5 4292, 2005, 11(3) £ 217-220.
DOI: 10.3969/j.issn.1006-916X.2005.03.014.
Lu L, Jin SG, Yu JJ, et al. Financing situation of expanded
programme on immunization in areas at different economic levels
[J]. Chin J Vacc Immunizat, 2005, 11 (3) : 217-220. DOI: 10.
3969/j.issn.1006-916X.2005.03.014.

[11] He HQ, Chen EF, Chen HP, et al. Similar immunogenicity of

[

measles-mumps-rubella (MMR) vaccine administrated at 8
months versus 12 months age in children[J]. Vaccine, 2014, 32
(31):4001-4005. DOI:10.1016/j.vaccine.2014.04.044.

[12] Ftiln, B, BRI AL, 45, 2013 4E 4 [ 45 Shdm 4 LU & 0 By 1

W J LT ] G e i RO A e A R A3 T [0 ). o L R B 2
2014,20(6) :492-498 ,546.
Zheng JS, Cao L, Guo SC, et al. Immunization coverage of the
National Immunization Program vaccines at the township level,
based on a survey conducted by provincial CDCs in China, 2013
[J]. Chin J Vacc Immunizat,2014,20(6) : 492-498 , 546.

[13] Uzicanin A, Zimmerman L. Field effectiveness of live attenuated
measles-containing vaccines: a review of published literature [7].
J Infect Dis, 2011,204 Suppl 1:S133-149. DOI: 10.1093/infdis/
jir102.

[14] Wang HQ, Hu YM, Zhang GM, et al. Meta-analysis of vaccine
effectiveness of mumps-containing vaccine under different
immunization srategies in China [J]. Vaccine, 2014, 32 (37) :
4806-4812. DOI:10.1016/j.vaccine.2014.05.061.

[15] He HQ, Chen EF, Li Q, et al. Waning immunity to measles in
young adults and booster effects of revaccination in secondary
school students|J]. Vaccine,2013,31(3):533-537. DOI:10.1016/
j-vaccine.2012.11.014.

[16] Wang ZF, Yan R, He HQ, et al. Difficulties in eliminating
measles and controlling rubella and mumps: a cross-sectional
study of a first measles and rubella vaccination and a second
measles, mumps, and tubella vaccination[J]. PLoS One, 2014, 9
(2):¢89361. DOI: 10.1371/journal.pone.0089361.

[17] Gao J, Chen EF, Wang ZG, et al. Epidemic of measles following
the nationwide mass immunization campaign [J]. BMC Infect
Dis,2013,13(1):139. DOI: 10.1186/1471-2334-13-139.

[18] Leuridan E, Hens N, Hutse V, et al. Early waning of maternal
measles antibodies in era of measles elimination: longitudinal
study[J]. BMJ,2010,340:¢1626. DOI: 10.1136/bmj.c1626.

[19] Leineweber B, Grote V, Schaad UB, et al. Transplacentally
acquired immunoglobulin G antibodies against measles, mumps,
rubella and varicella-zoster virus in preterm and full term
newborns [ J|. Pediatr Infect Dis J, 2004, 23(4) : 361-363. DOI:
10.1097/00006454-200404000-00019.

[20] Gans HA, Ren JY, Yasukawa LL, et al. Humoral and cell-
mediated immune responses to an early 2—dose measles vaccination
regimen in the United States[J]. J Infect Dis, 2004, 190 (1) :
83-90. DOI: 10.1086/421032.

[21] Njie-Jobe J, Nyamweya S, Miles DJC, et al. Immunological
impact of an additional early measles vaccine in Gambian
children: responses to a boost at 3 years[J]. Vaccine, 2012, 30
(15):2543-2550. DOI: 10.1016/j.vaccine.2012.01.083.

[22] Gans H, Yasukawa L, Rinki M, et al. Immune responses to
measles and mumps vaccination of infants at 6,9, and 12 months
[J].J Infect Dis,2001,184(7) : 817-826. DOI: 10.1086/323346.

[23] Wolfson LJ, Grais RF, Luquero FJ, et al. Estimates of measles
case fatality ratios: a comprehensive review of community-based
studies[J]. Int J Epidemiol,2009,38(1) : 192-205. DOI: 10.1093/
ije/dyn224.

[24] Hutchins SS, Dezayas A, Le Blond K, et al. Evaluation of an
early two-dose measles vaccination schedule[J]. Am J Epidemiol,
2001,154(11):1064-1071. DOI:10.1093/aje/154.11. 1064.

[25] Sever AE, Rainey JJ, Zell ER, et al. Measles elimination in the
Americas: a comparison between countries with a one-dose and
two-dose routine vaccination schedule [J]. J Infect Dis, 2011,
204 Suppl 2:S748-755. DOI:10.1093/infdis/jird45.

(i H #1:2016-01-30)
(ARG - TRARAR )



