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iﬁébﬂMVf“£IMNmm % )5 % (3) Cohort C : 1990 & 10 # 1445 41 -
(% #3 " xdfd 2 A MMR £ "")’A\#”Tfﬁﬁ‘}?am-&&? S A N
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W R e AT TEIRI » AEE i B 2 BERE T » A AE 2 ERAE R 3,000 28 A
B ~ 200 28 ASET - AMAERERRE] 15 5% » 49 95% m] (Rl ZL B I 5 1
K G (1] - HNEEKREEE B 2018 FRHIAEEE » 2018 K 2019 F =484 % H
WRERBIEFR2-5] - BEEWA B EATREHHFETERR (BE2E)  #iA
T2 5 A 2 KR NI+ (B RUSR B [ AR ple NiEEA (2] 5 AFReplc A AT e R 1
5 B 1% B A YL s T % (waning immunity) [ 25 4 22 B 14 ) 4% (breakthrough
infection) » H [ RE IR BLE B 2 2 T 0k (4R 9 BAL ) R4 3 (primary infection) A [F]
[6-12] » 1fr HE S H = 2 o e AR R 5 UTT“EI.}\EAIB?%FEW&K&WTLEV%
H 5524 )45 M (Basic Reproductive Number, Ro=12-18) » #E [ i ECEIRE NS N 4E
E5% - RS IRER B AR EEHRERS, 13, 14] -

=B 1978 R T4 S E RSt s TR A 40 (Bl —) » &
PR T E B TR A (R - WGAE 1985 4F ~ 1988 & 1989 AR IR IS 2]
Mt - rhlE 97 AR 12 ASEL [15] - 1992 FEEEEHETT 2 T2 HERR 3R S B2
SREYEE (Measles, Mumps and Rubella, MMR ¥ i fi#3fE s 125 (catch-up campaigns)
BREEZ R BT 2 1997 F8EmARERI(MMR 1) 225 —H((MMR2)
T R IRERR ELERHE 95%2L L - [EBAE 23%%’)%@?#? [16]

2B 1985 FHIERZSIRPIMERALE: - 4L ITHERPIER » %1% 1999 F
FEEFIRITEEA - KRB YIA 24 /J\HTW/EL$&Z/ZE}TE{§%F & H 2002
FRAAA T 2B HR B SR T~ PRI MR B s a2l - B = %éﬂﬁf‘f”{ﬂz
B ~ iR SRS E R E IR E 2B - H 2002 FREBERE - 25 RITRIE
JEEEE[17, 18] -

BEZE LT XA FRBERE ME R TRE AT - B35 [ ARE R R
Z BAARGE - MURPIRRIG R 2 kM 9 B MEERM S R - RHTEE
Bo MR R BB A N B 3% (waning immunity) » {H H Al [ i & 56 E0fH s HH (e
AR - FIREERE A S RIS, 19, 20] -

T3k

RS2 DA B M AR 2 (retrospective cohort study) /5=, » DUEEE (population
base) (il AT Em Bl N RE % 4 2 Fle ~ HAKFAEIL » SINEERPIEFEFHEE
&5 (case base) » B EmMUS 2SR EER - IR R ER=EitiE o RERE
s et e -

PEREA R AEENEERESE (U TEMEREHE) 2 " AE ISR
FIRHEG , PRTAREHESRHEITI - MEEmEIEHEH A 1990 2 2019 £
501 1 - HEER 1990 2 2001 FER B - W2 K E =2l e IR eI

(67 ) » LARIEARBIFE P2 A FE R T ER (37 1) fREY 2002-2019
AR BFE RS HEE R BIFLET 397 BIfE RetHoe it s -
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PBIIHAREIEA BN SR EIERE 72 /NFA - RERERIZAAIEE
kg GRS GEH S B s B R KL B EE - e - Bl - hicar st
FR S THEITEESB WS FH RN & ETERHE - i 2 2W AL - BSh
JiteE S R P v A 5 DU DG RIS B OIE R 7= - B E 2SR SRR
& IE s o bt B R LR s R e e~ S AnERsE R H R A DURE AL
M Z4E & I 53874 (Enzyme-linked immunosorbent assay, ELISA) & FH &40
(Siemens, Marburg, Germany) (TR M 1gM/1gG Higetal -

FIREE L RS AR E RN TR 3 (S SRR
IO ABIREIET 04 - P AHZIRERE SRRy ¢ (1) Cohort A 1 1976 4F 8 H LIATHI A=

(RAZEER 1978 FHAGHE T R B s T < A AL (2) Cohort B : 1976
9 H-1990 /9 H H4E » {Rs e B SR FERERE 2 7 MV Rz ¢ 1 % MMR Y55 (2
doses of MV and 1dose MMR) ; Fz(3) Cohort C : 1990 £ 10 H LB H A E - Bk
EH SR 2 /D FEHETE 2 7] MMR $£f# (at least 2 doses of MMR vaccines) © Fij it 5740
H2EFEEEBERHNAE A > &k 3 RPIHAEBR - mEE
2 T AN I BORIR ) 28 4H 2w -

T3 Ry AR S [ 3% PR IRk (primary infection) 817 F Ik B R # (vaccine failure)
PRRRHEL > HE—2DEEE 2018 £ 2019 FRIZEMSR IS IR HEET 155 HHEE
P (5 LSRR 1 92% ) » PA (1) 1 BREA T 4l 578 78 R R IEE E 2 W)X
J&4E (primary infection) ;5 (2) 2-14 FFlEE M BEE 1 £ 2 BIRE tHRI 5 5 2 5
{01y Er PR O UL RIS # (primary vaccine failure) 5 DAKz(3) 18-39 BRAHEE AN 44
I AR R e v > B T RE RS e RGN R s A 2 BE (DL 28 M P4 B4 & (secondary
vaccine failure) > fjll_EARFEEE B2 B > bhfcs B A AR A E S
Wi B E 2R TR e ~ BERELM S S 2 -

REEEELL SAS Enterprise Guide 7.15 &t B AGHET T IH AT » 1H4E
SEIA (T P A - 2 R T (ANOVA)IR E - SHAIE A H] R U7 8 E (chi-squared test)
sl B ECiE AR 2 72 (Fisher's Exact Test) » p<0.05 AR EABIEEE -

R
— -~ g - EARERREHES
Gt 2002 £ 2019 FEAHFERMSHEEHFIN = 397) 7 " S FEE: -

R ~ 4t (age-period-cohort) | #3354 - 2002 =2 2008 F B F#H A4
REFEES 2T S FEEEHNEMERE - (HE 2019 FHF LR HH
BHET S (&2 5.55) « HUREIFEEREE AR5 - /N 1A 405
25 Ry AR PETE S v 2 B RN IART - 35 A AR G R B B > BARES R R 5 2
BHESY Y 5943 (F—) -

202448308 $40% H8H mEms | 132



F— - 2002 45 2019 FERRERS L ESEECHZ R UL ERB RS ERN = 397)

B%

FRHEHKFRBIBERL/BE)
“anE MR

s pw TPARB T . CohortA(s1976%8F) CohortB (1976%9H-1990%9R) Cohort C (21990%108)

18-39 >=40 @&t 6-12 13-17 18-39 >=40 @t <1 1-5 6-12 13-17 18-39 @t
2002 23 22,463,172 1.02 124 0.00 045 0.00 3.08 0.28 1.09 24.84 0.00 257 3.01
2003 4 22,562,663 0.18 0.45 0.00 0.15 0.00 0.26 0.18 4.40 0.00 0.00 0.26
2004 0 22,646,836 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2005 6 22,729,753 0.26 0.27 0.00 0.08 0.00 0.22 0.18 497 155 0.00 1.55 0.93
2006 3 22,823,455 0.13 0.00 0.10 0.08 0.00 0.00 0.00 10.30 0.00 0.00 0.00 0.44
2007 6 22,917,444 0.26 0.34 0.00 0.08 0.00 0.19 0.18 10.39 177 0.00 0.00 0.85
2008 15 22,997,696 0.65 0.39 0.10 0.16 0.73 073 26.34 3.68 0.00 0.00 1.82
2009 45 23,078,402 1.95 1.84 0.00 032 2.54 254 - 14.25 0.51 0.00 0.00 5.26
2010 10 23,140,948 043 111 0.00 0.16 0.73 0.73 5.88 1.95 0.54 0.00 0.00 0.75
2011 31 23,193,518 134 0.00 0.00 0.00 417 417 2321 1.00 0.56 0.63 1.04 145
2012 7 23,270,367 0.30 0.00 0.00 0.00 1.09 1.09 0.00 1.03 0.00 0.00 0.00 0.18
2013 8 23,344,670 0.34 2.80 0.09 0.25 0.36 0.36 14.90 0.00 0.00 0.00 0.00 0.51
2014 24 23,403,635 1.03 279 0.18 0.26 163 1.63 26.11 3.99 0.00 0.00 1.55 196
2015 28 23,462,914 119 0.26 0.26 344 344 499 0.00 0.00 0.00 222 0.94
2016 13 23,515,945 0.55 0.26 0.26 0.97 0.00 0.90 10.04 0.96 0.70 0.00 0.39 0.76
2017 6 23,555,522 0.25 0.18 0.18 042 0.00 0.36 5.26 093 0.00 0.00 0.00 0.30
2018 37 23,580,080 157 0.27 0.27 576 0.85 471 11.30 0.95 0.00 0.00 161 115
2019 131 23,596,027 IS5 073 073 15510 0.63 11.23 5313 4.86 071 0.88 13.27 8.55
et 397 416,283,047 0.95 0.60 013 0.20 0.00 0.78 2.01 0.51 1.87 15.92 193 031 0.15 287 172

B2 (N/EEEN

01 25 6-10 11-20 21-40 4160

*OZEHR Rk SRR R e R R R 2 R AU R B (population)
**OREE  DIRREZIRSF A D ERAEESR AR > HES IS 2 [ ZBAEE -
HRIES  DIEOfEEREERER | B2EMFRHEHSER PRk AR ERER

RNEEDZ S > MFEERNAEESZ | A REATRERIE - [21]

KA 18 FERCSHEE I F - DUE A b BURHE TR 425
(cohort A » 1976 ££ 8 A4 WEZH IRV (11%) » KEESKEEABH
BEOZ @ 5 1 1976 429 HZ 1990 £ 9 A H A4t {t(cohort B, 2 doses of MV and
ldose MMR) » RI| Byfee2 s (il 8me 26 (2 185 4 » 46.6% ) HEES S e
J& g R&H A1 > Forfr 1985 4F Kz 19881990 4F U] i 4E & R ARHE i (122 109 {31
5 SR BB =K - 1 1990 42 LDLT& H 4= 4R (Cohort C, at least 2 doses of MMR
vaccines) RIGEHEZ{EZET 168 A(42.6%) > By AR & &R AiE—EA 1
LA T G52 AT (56 B » 14.1% ) » S AERZIEFR B BHK - A5
— L LI ER E 5w A [EE w BOR 2 B AR B Rl 1976 42 9 H
£ 1990 £ 9 H Hi4:(Cohort B) HAFH /1Y 18 & 39 pkE FHE T2 i 7]
B2 (178 N> 44.8% ) Ry2i8HT 18 FRS R G B E SRR - (B =)
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B3 S hl
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>1990 (cohort C, <1y) <1976 (cohort A)
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»
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A

30
29 2%

b
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B S rl

60

40

20

H <1976 (cohort A) W 1976-1990 (cohort B)

150

i 100
£

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
BREH

W >1990 (cohort C)

2002-2007 2008-2013  2014-2019
BREH

2013 2014 2015 2016 2017 2018 2019

200

150

100

WS Rl

50

(m)

<1976 (ERE) weeer 1976-1990 (EIRE)

—e— <1976 (BEX) —»—1976-1990 (B X)

6-12

SRMEFER

waaen >1990 (ERE)

et >1990 (BEXK)

178 20

15

10

GBI /T)BE HF e

B — - 2002 F£F 2019 FEEREMBSEEFEBECRREEREBRBEP N =397) :
(OEEERFIHEFNR ADFEERAIHEN UDESRHEFIFRBEIBREER
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[1]

- R RN T

AFe 168 FijA 2018 4E 2 2019 FE 15K Sl 2 2 MEE R BT A fa A
SUBE 0 BB AR 29.47 BRAIQR =9.75) ~ H45 58% » ERAER LAFE R
N ELTS B (89%K 95% ) » Mk 49% A 8 HER(F—Fl B AU o2 B850 BN
NZWR ~ i S oK EAS R R IEAR o 96%0lfE & i 1 AKX B2 1 B (Reverse Transcriptase
PCR, RT-PCR) BB G 2l {chE © S9O%MEZZE N EEHIHA B % 7 KN
SMEHIME DS 28 1gM(-)/1gG(+) » H 2 ZRFEERITIRS HESE
BTN EIEIERY 0 HEZ{ERE 7 £ 8 iR -

WEE2 & R R DUR AN (36%) BURIME ATTA R (47%) By £ > Hrp
85 K& IFNE AR TR EERB R 5 RS LR & 2(23%) »
BRI PRI BT 22 28 R 2 (11%) » S5 2 R Bk B S 4 5 (89%) B0 22 = (5%) ¢
JER 25 (4% ) el {4 -

- R R T @ A< B (Primary infection or vaccine failure)

HE—EETE 155 Bl 2018 4E 2 2019 FE B IEHR R 2 39 5% (&)
DUNHEERG] (=) H 1 BRBL M4 g REERE s (14 A) 0 BERIER
F B B == s i AT [ % M IR (Primary infection) » BATREAREL G S © 55
HRIEE KELLEIRA » B L2 BB ALS L, - =M HA MmO i 5nds 5
RILL IgM(H)EG IgM(-)/1gG(-) s o HAr 2 HIEARN L)) 5 - BEDR & T
7= Ba (% THVTRAE(IMIG) S EEE - 5551 » IR B8 2 RN s RN
AR PR At A fiedH s ) Ryt & 2 B RRT -

2-14 k2 5 SR A IUEZE T A 3 A (60%) =M HA & i
Fy IgM(-)/1gG(+) » Hrf 2 A53hlEs 3 Bk 5 pR5LE - NEESE 5| MMR
T 2 2 4 FRAEE (1 BREERBBIER ) - S5—% R 14 FREHFE4:
MFEAE 1 R MV B 2 B MMR &5 0 FERER (% — 7 MMR JZ e 2 7 4
AR B M S A S5 B IR 3C 3 (Cough, Coryza, Conjunctivitis,
3C) » &P ERRT-PCR)SZ M » Wi ERfwts 3 KL EALE -

18-39 BRAFES A A » 1990 4 10 H (&) PAf& 42 (Cohort C) 2 FEE 140
PREZ 1976 4 9 H % 1990 4 9 H Hi 4= % (Cohort B)5E%E » 78% E 4 % /D —7Hl
Vs T PEAE AL BF 0 68% b PR AR R B RN LAY ~ 72% = M HA I OE 45 SR Ky
IgM(-)/IgG(+) 11 1976 £ 9 HZ 1990 4 9 H 4% (Cohort B) 2 F&EAIEARE
PR e EE BB 3 4 (56%) - (HEIEEE B Z R - AL2HEIEE 1 BT R
HVER ) SV EE 2 B AL R 0 BUR AR 2E 87 M B 2 & (secondary
vaccine failure) & i % M 5l 4% (primary infection)4)] 5t ARG IR T IREF =R -
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R~ 2018 2 2019 EAREEHBIRZE AR FR T BZMBHEERFIA DR - BREHK
HREZHREN = 155)

HEHR R EE (N=155)

1976-1990 >1990 >1990 >1990
BRIk =R & st (cohort B, n=86) (cohort C,n=50) (cohortC,n=5) (cohortC,n=14) P Value
18-395% 18-395% 2-14%% <=1
FH#R, PMAIE(IQR) 28.86 (8.97) 32.25 (4.82) 2441 (4.35) 5.21 (1.87) 0.84 (0.24) <0.001*
B, n (%) 91 (59%) 58 (67%) 26 (52%) 1 (20%) 6 43%) 0.0399*
;ﬁEll n/N(%) 14 (9%) 9 (10%) 4 (8%) 0 (0%) 1 (7%) 0.9456
BEEEE (BIR)2 n/N (%) <.0001*
3 6 (4%) 1 (1%) 4 (8%) 1 20%) 0 (0%)
2 35 (23%) 4 (5%) 28 (56%) 1 (20%) 0 (0%)
1 14 (9%) 6 (7%) 7 (14%) 3 (60%) 0 (0%)
AT EF 86 (55%) 75 (87%) 11 (22%) 0 (0%) 0 (0%)
0 14 (9%) 0 (0%) 0 (0%) 0 (0%) 14 (100%)
BREZE, n/N (%) 0.5004
PCR(+) 151 (97%) 84 (98%) 48 (96%) 5 (100%) 14 (100%)
PCR(-)/IgM(+) 4 (3%) 2 (2%) 2 (4%) 0 (0%) 0 (0%)
S EMEHBEERS n/N (%) 0.0002*
IgM(+) 39 (25%) 22 (26%) 7 (14%) 2 (40%) 8 (57%)
[gM(-)/1gG(+) 86 (55%) 47 (55%) 36 (72%) 3 (60%) 0 (0%)
IgM(-)/1gG(-) 10 (6%) 4 (5%) 3 (6%) 0 (0%) 3 (21%)
iRRRIR
BiE 138 (89%) 77 (90%) 43 (86%) 5 (100%) 13 (93%) 0.8530
KEEB4Z 148 (95%) 85 (99%) 5 (90%) 4 (80%) 4 (100%) 0.0243*
I 64 (41%) 42 (49%) lO (20%) 2 (40%) 10 (71%) 0.0004*
TREK 34 (22%) 6 (19%) 8 (16%) 1 (20%) 9 64%) 0.0025*
/EX 21 (14%) 12 (14%) 4 (8%) 1 (20%) 4 29%) 0.1654
#m 3C FER? 76 (49%) 38 (44%) 34 (68%) 2 (40%) 2 (14%) 0.0009*
10 S BT 13 (8%) 7 8%) 3 (6%) 1 (20%) 2 (14%) 0.3552
BRRROE 0.0004*
BB i 76 (49%) 48 (56%) 13 (26%) 3 (60%) 12 (86%)
RER[FZ 75 (48%) 37 (43%) 34 (68%) 2 (40%) 2 (14%)
L@ 4 (3%) 1 (1%) 3 (6%) 0 (0%) 0 (0%)
REIEES, n/N (%) 0.0025*
BEINEA 56 (36%) 36 (42%) 12 (24%) 3 (60%) 5 (36%)
N EE O 23 (15%) 12 (14%) 5 (10%) 0 (0%) 6 (43%)
EINE AR 74 (48%) 38 (44%) 32 (64%) 2 (40%) 2 (14%)
AR ECRAR RS 2 (1%) 0 (0%) 1 (2%) 0 (0%) 1 (7%)
HiEBE, n/N (%) 80 (52%) 40 (47%) 33 (66%) 3 (60%) 4 (29%) 0.0351*
KESE, n/N (%) 0.0007*
BEERAT 35 (23%) 9 (10%) 22 (44%) 2 (40%) 2 (14%)
B PR A4 5 S M 22 28 17 (11%) 15 (17%) 2 (4%) 0 (0%) 0 (0%)
HE 13 (8%) 7 8%) 6 (12%) 0 (0%) 0 (0%)
Ed= 9 (6%) 5 (6%) 1 (2%) 1 (20%) 2 (14%)
BiS 6 (4%) 4 (5%) 2 (4%) 0 (0%) 0 (0%)

1. % 5 (Medical history) : A2 B XA RHE DM E -
P25 B R 52 (A1 27) (Vaccination history, doses) : & i BAfEAC S E & Gl B I HA T HUE o 07 R R F 1R e o AL 8%+ 5 IR
HREEEaTE - P iEME MMR &% 18 H AR - RIRSIET RS0 st -

3. S MEHHIME IR 545 5 (Acute-phase serum) : DA 18 7 HN (RS RILAEEEE 7 H ) ERISIGRE Y ASLET » ARSI
EIRF AR e H R 26 -

4. 4% 3C JiEAA(no 3C symptoms) : IR AR S TR (1] 5 A A (Cough) ~ it & 7K/ 8 3% (Coryza) K 455 3% (Conjunctivitis) F(F-—
TR -

5. BERFZE 7345 (Symptomatic status) : HLEYfii25 (Classic measles) Ry IFFH & w8 A2 (51 5 7t 8 A 85 8% - tH2 & 3C (E—1EiEik
K2 5 R A BRI 25 (Modified measles) « 7592175 38 & 40 gk A PR AR RIS BB (missing) -

6. J7 {51 E 2% (Case definition) : &7 B EBRBARI (USRI 7 £ 18 K> HE 2 DS Hat > fEsEst S HI REm HET)
A R Y it S S 5 o

7. 45 FEfi#y 52 (Contact history) = &8s (8 32 V& (K HAR ¢ 2l 28 ) 2 MEE R 0 (T ML BRI 4 RER » ERHE
TR BRI LSS EERT % 4 K ﬂﬂféé‘lijzﬁfﬁ%é*fm?é A4 R R ELEE)) A PR By B A MEERHE R
ERNFFEBDILSR - Hip 4 GIHTBREIAE BEIMEA - (AT EmE -
* p<0.05 7H&E5E I (50 F BE IR -8 B HT(ANOVA ) ~ JERISEETE (S A Chi-squared test =¥ Fisher's exact test ©
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BN

AT LA [EE e A ECR A A o4 B2 R R E 78 1918
HAREREIES » BT 18 AR EH AR AR W e R = B K it R
FAEERE R D) -

1976 49 H & 1990 4 9 H 44 (cohort B)ZE@%BZA(B ﬁ 39 %) » REE
RS IR A e a = AR - M H A4 A (cohort B)[EHGEL & E)’(%Tﬁ@ﬁﬂﬁﬂ
PR ERANE (ARG NSRS 2 B AR U\)S_Z EE R ESE
DUASPEREE T FF - BRI IR 2 280 B4 (secondary vaccine failure) 5 Hor

"1981 4F | HHARAERS DL R [E R ES 2 Y AR A (birth year)t}]% IEER G A B
2007 T 2 RIS RITWE LS R AR &[] — R E R
A MMR & Hi il R 2 2 BT %@ﬁﬁﬁﬁﬁé)ﬂzk i s EE AR
B 5E A S [ RS AR AR BRI S AT > 5] MMR Y&

2B 2 R 17 B A = 2 v T o ZR R AR (A [13] > &Y 80% B S ik i 52
(imported) 5z L 177 {ef 22 fif 7 Bk 7% (importation-related) A5 BF - LG Hi 52 5 o] t 278
2020 % 2021 FHEFK COVID-19 S IF R E BRI AR TSR HIS 2 ENEE - H47
HIRBEEPRIER TR - 5T/ INA 1 s R E R b 40 5l B 22 2 [ 38 MR B4 (primary
infection) B AU JiE R ﬁﬁ%%’ﬁV“TM%%@%EZWE%E&@W;jll:%é(secondafy
vaccine failure) > HIIFF#: & CLEIEEIZ ~ £ 3% S4ERE 3% (no 3C symptoms)JiEAR ~ F7E
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Epidemiological And Clinical Characteristics of Measles
Cases in Taiwan: An Age—Period—Cohort Analysis, 2002—-2019

Xiang-Ting Huang!’, Wei-Ju Su?, Yu-Fang Tsai!, Hsiao-Ping Tung?, Chi-Tai Fang>*°

Abstract

Measles is regarded as a disease that can be fully eradicated and controlled by
vaccination. However, measles outbreaks have been observed since 2018 in high-income
countries with complete measles vaccination programs, and the infection of measles in
young adults is increasing.

A retrospective cohort study was conducted by dividing Taiwanese patients
diagnosed with measles between 2002 and 2019 into three groups according to the
different vaccination policy periods. Specifically, (1) Cohort A: born before August 1976
(no mass immunization); (2) Cohort B: born between September 1976 and September
1990 (when infants were recommended to receive 2 doses of MV plus 1 dose of MMR);
and (3) Cohort C: born after October 1990 (when infants are recommended to receive at
least 2 doses of MMR). Analysis was conducted to explore the age of onset, differences
between the cohorts, changes in the incidence rates across different periods, and the
clinical symptoms and laboratory characteristics of patients with breakthrough infection.

Among the confirmed measles cases in Taiwan over the past 18 years, 46.6%
belonged to Cohort B. Among the 136 patients aged 18-39 years who were diagnosed
with measles between 2018 and 2019, 83(61%) were IgM (-)/IgG (+) in acute-phase sera,
2 patients caused an outbreak. Moreover, 72 (53%) cases did not present cough, coryza,
or conjunctivitis. Statistical significances were observed between patients with primary
infection and those with failed vaccination in the clinical symptoms and acute phase
serum antibody results. The RT-PCR tests proved enable to verify the measles infections
accurately.

Similar to other countries with high vaccination rates and low measles incidence,
adults with breakthrough infections have been seen in Taiwan in recent years. In this study,
we performed analysis on the age—period—cohort allowed to identify individuals with high
risks of measles infection and provide suggestions on determining vaccination targets and

schedules.

Keywords: Adult measles, breakthrough measles, MMR vaccine
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