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Figure 5. Proportion seropositive against rubella virus by age, gender and vaccination status, fiscal year 2017, Japan
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BIE=ZFH0 9 b VIER L o@D b o
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D, HLIFRREMEEZAL, 1HZ2KE60
HE Tl olnliz L o7 (£2),

LEM ED 7 + a—7 v 7HEHRH3H 5 5 Nk,
AR TO7 ru—7 v 7O iEi318.54 A
(#ipH13-45 H) TH o 7z, 15HTHREHINAR, 12
WJ THREMOH B FE RN 2 R0, 5 B TEEFENE D HERE %

AT, £, PCREIC & 2R EMEE T <l
2 M OEMEIER S 1, RERICHIEDEZR I L A
TRV A OV APEIIAM & UGS L 22, 1760 Clid
S CWIRIRGE, 1B CIRBERD 7 + 1 —7 v 7R
MG 5 N7, WG CWIRIRETO D A L 2 PRHIHH
FrhfiE 5 A4 H (8 0-124 H), IRk co v 4 v
A FEMIRENE Ui 5 2 H (#iFH0-184 H) TH -
7o AN EIT Y A L A PRIk S 11T B LR
SNTHEHNL 2o 7,

2. CRS ROBH DKM

R IRF AR iR 1 b (i 25 % (PR 15-425%) TdH - 7=
(RO 1%L ) 3141 (69%) DRFBLCIER T D
FUBKRIEIR (BB, FZ, S v osHEiFEIR) o HBl
JEDRH O (AHD 2 6% B <), IBBIROIEIRER I+
Jafiti 9 A (FEPH 3-188) TH - 7z, HIRHT D JEE &

F1. ERERZERBFOZRIRE RO - Fi R (n=45)

fEIK - FTR n (%)
=
SEE 30 (67)
FERMDERE" 26 (58)
Bk EBAFIE 20 (44)
BN AR F 38 %2 i 4(9)
IDEHRRIBE 4(9)
1D E R RIBE 3(7)
RAETERMENARIR 2B 3(7)
RENARMERIE 3(7)
Z 0t 2(4)
BmE 7(16)
=FHLs
/MR AE 33(73)
5B 21 (47)
BEENAMKRILE 18 (40)
FFIEXR 14 (31)
fEfEXR 12 (27)
i aErEE 10 (22)
BREE 8(18)
INBBSE 7(16)
EMREET 7(16)
XERB B ERE 6(13)
B RMERELE 5(13)
REREAN % 3(7)
INERBRAE 2(4)
ZothT 21 (47)

*ERHY TRRIREEEE TAE(=1), MBS 2 0=1), REANILZ70=Dit

]2, FERMERBEREFDIETHI DR (n=11)

Teo ZEBLSLTIE, MVMBRAED &

DL DS S 2> T

TR S DMEIF LB LA D34 (T6% ),

FEEDILH] (24%) TH -7z, FLTHILL

Bl & 1 2 TEMEEUE Th e fE3 T3 (P

32-3938), HHAEMEE Ui L,552g (#

SRHEDES HMESNIFZEER
DA REELY

1 PDA, ASD, VSD, PS 0 (D o Jo X S F)
2 - 0 EEHERRE
3 CoA 0 RDS, PPHN, CoA
4 PDA 1 B
5 PDA 2 PIAR £ TTHEfE
6 PDA 3 ER
7 PDA, PPS 3 1 B8 14 i
8 PDA 4 P B8 1 i 2
9 PDA 5 Za—EVRAFRMK
10 PDA 6 BEEAWM, ffitf, 70—t ERE
11 PDA 15 RS™ A JLRRRESE, FFIR A £

PH650-3,185g) TdH b, 2,500g A T Hi

ASD: 1B IR IBAE, CoA: KBIIRAERE, PDA: BIRE
IERIE, PPHN: $14£ R MESE, RDS: $ 4 RIFRESEEIREE, VSD: (L EFIRRIBAE

A U 7 AR AR E I3 9 B (82%) =5

FATFEE, PS: MENARST SR AR EE, PPS: AR LM EDAR
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B 7 F RO WT, 2BOEMED H - 7ok}
BB, L MOEMENH - 7 KR 116
(24%), PEAEREZ: LS50 (33%), AHI23194) (42%)
ThoT,
FE&H
2012~20134E D JHZB AT IV HIAE L % CRS R
B 2R OB ERIF24% L FE, £, %ﬁﬁ“'ﬁ%‘f‘ﬁ
KEWEBZIZL D ET Z)?"E%(@Af#f’a’:azﬂ‘ 52¢L
DS & o7, BB OE S IEEIESICB T 5
BERORS R EFRRTH 020, AREHEFIA 287 b
DIEFICREVEREETHS Z & 753‘@?3»%%%?5 [N i
ROHx 2, CRSOFHDLDITIE, LIBT3,
IERHTO 2 MO REERY 7 F /@%@’b L < 1ZEZ
AT 513 BRI ORA OMER Z IR T 5 2 &3
HELEZ NI,
CRSOZWHIZE T, B LS =TIzl
@&w:aﬁé ZEHoOVTNY, HLAFZOM (K
WCHBUHEZE ORI W) iR 2 29 285613, Hilgo 1/2
AT D7 7 F v HERIE S D2 M 2 B IEIC A
NLCRS Z AT 208035 5, £/, IR O
B, Biichbz 274 VAYEMAZZB L, EMNk
7A0=7v 7%, JAFNDRE T A )V 2 DEGET PR D
DN TH B EEZ LNz,
O AHEOFEMICHLY, TR THI%E
W72 E F L 38EEEB o Sed B X O E R, 7
VR, TR AR SRR O BIRE R, JRLL A%
72 { %9 D% Thand in handy (PERHFRIKTRE, KUMHE
TR, WUREERER) 0B Fig, DL DEEHRL B
N
5 | CHiR
1) Nagasawa K, et al., Pediatrics 137: el-e5, 2016
2) Cooper LZ, et al., Am J Dis Child 118: 18-29, 1969
3) Toizumi M, et al., Pediatrics 134: e519-526, 2014
4) Lazar M, et al., Euro Surveill 21 (38), 2016
ESRVRRS SRRl
FEHL ARG 2 — A (B —F)
B H I
JRYEE e v 5 —
WINEE e oo Byl
%RET Kafp
TANVREEE HFoEE THOR
KRB R 2 A AR S T AR R ™7 4 L AR
BHET AKX
KRBTSR EEREBE L LW RN AR A R 2
HHET 5
ARNZATEGE N BN B A
L EERe vy — Bl
REAMER - SREER R v & —/NARHER
B A=) v

<$FEREER >
2014 (FR%26) £ 4 H~2016 (FRk28) F12H ICRk$:
ERLEBRFEICHRE SN IcAZES DRERMEIRR

lEL oI

FENZ, FIc KR L AERRE O EZ R T &
& Bz, 2020 (PEK32) I & T IE D HER % 2K
T2 ERHMEEL, 2018 CERK30) E1H1H2
B B FEZWIRCOE D O, @1 4#1CoRmRzE
A, QBETHRED S FEMEZIT) L IEFL
T L A BT 2 Rl i PR R 8F) (DAT TR 8H
£ 2) ZRIELZ, ZOBGEICL D, 74 L 2EE
TSR BEER E 2HAGDLE TEEREZIT
) EDREE o T, BB THRE R 2RISR 21
W7o b, BEDRILE BT L, SH%OFBEEZ S 2
TRHRIENEBLEEZ N, BHRIEE] DY
BR264E 4 H 1 H~F284E12 H31H £ T BYERE
B A A N S U7 JESIEG O RA FEREIR LIS D\
T Lo/,

2FCH T 22 EL K OCREBEZHOMERAID
TR

WS N JBBSIERNZATOR B b, 9 b RS
15341 (33%), WArizWitI317Hl (67%) TH -7z,
HZWiHlc OV TREDFERICA S &, I IgM #i
R & % < 22861 (72%), PCR MiEr 7441 (23%),
A7IMEIC X 2GR APk O LR436 (14%), 5
B - FEIC X 2REEOBIIZIH (3%) TH -7
(EEF G, RR=YK 1), BEERE O IZ414
ﬁﬁ%#%%iﬁﬁotb>1mukﬁﬁﬁwﬁ%%
L BT IIZ40 2 7, 5 B 1 HILL L PCR i % 92
Wi L 7z 8RB IR 21 A Ch o 7z, 28, BETH
WEINTOZDE2TH (6%) THoTe (K=Y
X 2),

PCREERZIHIZ 1 FILL LHREL TWSEBEFE
FRE U f 22T 48 RIS

PCR M2 Wifil 2 1 2L B LT 2 21838 I
W2 6 R Iz 2101 BRE L, OERIRZ Wi T8
EF%#&%%&Tmth(ﬁﬁLu et i Wil

272 3), QWA T PCR I & Z DDA D
F B T R S LT R, #2561 % BRAE L 72396
Bz D TRWRIRDL D Bl 2 Lz L 72,

R Z Wi 12741, PCR A2 Wifls6%] (LU TPCR
ZWitly, &3 %), PCRIAMOBEZWH (DT
Mz ofbiitrizWitily &3 2) 213610 3 #E (LUT T3 By
V) IZDo0T, FE IR L 72 (RR—U %K), il
RZWiE D 5 610561 (83%) LD & D HiT
By, 226 17%) NP o DEHTH > 7%, F
7o, MO =T (FBE, HE, U v oREIER) @9
5, 2HEIRE L O LR TOE A2 L F 1L PCR 2
BIT1x32/5661 (57%), 8/56%1 (14%), % Dfthftizs



Wrfilcl1x108,/213%1 (51%), 33
/2136 (15%) ThH -7z, =+
DM - TV 2 WREBN JE
RlcHEzWzniE e 42
B, RRAEZWHI81HI D 9 &
40451 (22%) 23 PCR Wil <

Hot,
x&H
SERR264E 4 H ~ -1 284F12

FN YR T2 Bl A Tl
& S N BUSHEH O PCR 1
A FE NS W 2O
#2#EchHh, PCRZWiHIH
W I N AN SRS
Wi % A L 7 40 #5381 UL o
IB2AAFT (53%) ICEEE-
72, £7z, PCRBE&EZWIH %
1 FILL B U - AN R
BRAE L 72 3 FELLiE o f5 3L, B
P22 Wi 51 D 83 % %3 32 ¥ FT
5, 17%235BED> 5 D Jai T
bHot, HHRICHEEZE %
Y § 2 Z DM o T
72 WRE] D KF: A PCR BAAE
D ch %, TDT
£, BIRTIREEE L4
IZ B} % PCR &2 Wil 1% Hilsk
B X EHIEE IR LT
B, PCR A2 512 H)
VTR % 5 8 T R RERR B
WAL, JEVE O HIRE 1 42
PCRIEERD 5T 3
ZEZRBAIL TV ZEWR
WBETH L ZEDHL IS
Too E 72, JEICHRAEZ WA
B REFIC DWW TE, PCR
WAL 12782 BT S H B3
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ZE3%E (n=470") REZEAICHEITPRBEOEFRHSES (n=317)

100%
. 50%
U,

n=317, 0% Rrn & P -
67% o BEAR 3T ]
(729) H3E Féhy 0 F ©
Si- Rom  RN& 7
IERE SBE X2 =X =
LxE  1ERIC #1 =
oiE &4 ® I
~B3 2

1) BREREZURBIICIgM(+ )36, R7IE(+)261. PCR(+)3BINEEN TN, REZUIHINEEEN
RN TR R BARTDERARESIBIE L THRDR oI
2) IRERMTOEEHD

1. BUARES. 2014 (F6E26) E4 B 1H~2016 (F6L28) F12H31H

REZWHONT. n=317 PCRIZERZMHI D6, n=74

&% :
e O B LAEBOREL L 5 [ RLAEB QRS L
f [ BEZHHIORE L ; [] PCRIREZHIHIDMHEL L
° O 19546l ° O 1-9 5E4
B 10-49 5EHI W 10-49 FEH
i B =so%Ef] 7 B =somfm

' 2. FEFRIREZRIONRI. 2014(3FE‘226)5|54H 1H~2016 (FA%28) &£12H31H

=K. IBOBFHOLLE., 2014(FR%26) F4 8 1H~2016 (FER28) &£12H31H. n=396
BUF ROV TIE. BHRICHERERERAER (RZ. B, UVNERER) [CHHREIROEZRUE

BREREZIA I PCRIZEZUIH]  PCRIFEUSNIOIRE

n=127 n=56 ZHiBin=213

EEATPIRME (MU AEEH) 12 (4-31) 24 (3-40) 35 (24-47)
BHREL (%) 57 (43%) 36 (64%) 139 (65%)
e (%) 22 (17%) 21 (38%) 105 (49%)
ZEFR (%) 105 (83%) 35 (63%) 108 (51%)
SEIR REESE 3TERHD (%) 127 (100%) 16 (29%) 72 (34%)
JREERE 2 BB (%) 0 (0%) 32 (57%) 108 (51%)
JREEE 1 FERHD (%) 0 (0%) 8 (14%) 33 (15%)

bR EC, HEMZBE 2 LHEIE L K
TT22E28FE 2, RIBOHERRHHIZOWT S i
TEFEEAFAML CEB ZEPHERELEZ OGNS,

N R LRE TGRS v 5 —

<YFSEBEER >
RZDRE X

[ SRR (WHO) 1320204 £ T2 WHO @ 6 3t
o 35552 EOHISICE W TSR & BRI ABED
PERER 2 HEE I LTw 3 Y, Wz o &% i3 Nl
Uy =4 7V ZAHIEDOT, & 3Higic s\, i
B AN 2D EEWGERES120 HY R s, 35

PEARIR IR ) R RBIE R SRS s Nz v 2 L
ELTwRY, Ty —~g 5 2HlE, 2R
oz, TEEEEH D80 % LU B2 & Y 72 Mk
DERINI N, AL FERETHREINLG L) &S
T TREBRERA TR S e —#HOFITD80% DLk
T, VA NVARED 7= 0 OREPFRINS h, BESh
LEBMETHREING 2 & L FEREREICEEH L
FHIESEGEN3Y, 20134E D JAE O 2 E BB O FHT D
%, BB REREBIIRIEICHD L, 207,
BHEBRGRE O 72 & DY F A O FiA T e 2 R 5 &
hottEionkI by, AL AICET 2 E
JRYRE T BfREE) 23ET X 4, 2018 (CFAR30) 4E1H 1
H& DS kY, REETTI, iHBoPEkRaAE D
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FEEICEBL 7Y —_A 7 v AMETl 2 HES

TagMan') 7J)v %4 LART-PCR

2 72 &, M IgM i 24 5% o I i §i /A4l
DOWPE D FENE &, Hug#APFTET (A
TDY AN ABUBTHRAEZFEOHImHFER & L
Taplickoonsd XHlickho7, TNITE
DEBREMREOBEREESV-Z I L L

—
—_—— -

' .
.

' .

'

! .

'

'

BEBILIVAYT I L

26, Gl BB O FEBREMREIEIC D\ TK

p150 | p90

O TR AT VIO,

BE DA )L AFERM IgM 1R %

FAES O — R DR D A TR T E 25
RN IgM oLz B OBMIcEHTH D,
WHO & Z vz R o & L Tt
BELTw3Y, MRS, FREHB%3H
H & TR R TgM 3B BRI 72 370
Btk 22 2 LD 5038, 4~28HFBICE W
TRIFIETXRTCOFITHRIBINS LI Ik

N aFIVRT-nested PCR

HC|E2|E1|—3’

FMEFAE (NS)BET

EEFRREBL
.-~ 739bp(8731-04691t) ",

D - - = - - <

_____ <« 1st PCR S - - —<
—_— - = = =&

D - - —g Nested PCR N

N> 3FIVRT-nested PCR

%, — T, BRGNS R R IgM H3ki
XNBHIHH B LICEENLETH BV,

F 72, 2L R T A )L A B9 EYSE 2 £ DAt
AR I PR, PaBBtEASEE 2 2 LIS T WL B9,
NS DA IgM bl EfTd 2 2 L2NF L
AETH B D6, Pulkili b I AN TRATIC
W5 ENEETH S,

BE 71 IV AEGEFIREE

AL A EAE TR R, WA C VLR, i
W, Wz EDRBRE L THe N BY, wThoik
b IS BRI 2T 13 SRR DSE RIS IHEE
CORPIRTIFTHEREZ THRETE S, 4, I
WD AV A GFiEO B E &b asicBt#EDs
KL % %, RPN IgM B TfaElEic 2 D o3 wisE
B 0~3 HHEDS, 7 A L 285 B8 L 721
MThsrw, MBEEZFEMT 2 L TLD IEMRR
BHZWD TR L 72 5, MBI~ = 2 7L<l >
TlE, VANV RABETHRHEELTY 7LY 4 LRT-
PCR#: & 2 v X 3 )L RT-nested PCR ¥: % &,
LTwv3 (M), RT-nested PCR i3 HERE D) 7
VZ A LRT-PCRIEFEL D BETH VL DD, HiEH
%, fEREBONSETICK V2L EE T3,
IHICEBEEa LY I 2= a v OEREDIERIZE
Wiz, YRR TR R L CHEMT 2 T
Hs, —J7, V7 IL¥ A4 LRT-PCR I, RT-nested
PCRILEMWI L CHEBFREa v ¥ I 2= 3 v Ofilk
PEHARC, I L 2R ok 2 #HT2 2 &9
BE OB ZHEH$ 2 2 LT, RT-nested PCR % &
R BEHO BT 2R %252 2 L TE 39,
kIR Lo, BIE, BELIZEBKENICIRY
TNY A LRT-PCREZMHT 22 L 2H#EREL T
%,

BB A1 IV ABGFERE

JBE 7 A L ZGRIZ T OBRIH E ac Ik, e

NS {EFIEIRE

E1E{EFIBIRE

®. B I1ILAY /L& RT-PCRiEDIERIER{L

RO w7 AV A EE RN 2 (TS L < I E R
YYERIERTT) EET 5 2 ko ohnzd, 74 L
AR T IR 1%, ELEIE T ICHET 288175k
EfHIZ RT-PCR TR L, X 7 L AT Flddlz
LTINS 2 2 L cfibiid (M), 7272 L, AfEEUL,
RT-PCR (Z & 2 i3 L <, V7V ¥ A4 LART-
PCRIETHII SN GETHOARILETHIETE v
EWH D, ZTDEIBGEITIEITANRATHER T,
TBIRED T A VR 2 MBHZ Nt 2479 2 & b AJRE
TH D, VA NAEE TN S ICisEHE, PEBR
ERATRTHEERAME 22 2 EHEEN D, TTA
T, M DHEERERICE D { 1F & FHERDREF 2354
L, MR IgM Dbtk LRk bt 7 £
FERUCEIE T ZAEBIDSHI D K ) I 5 2 L P
N2 0T, WY KD 7 A )V AR o BEE: L
HiIboEEZOND,
23 Sk
1) WHO, Global Vaccine Action Plan, 2011-2020,
2012
2) WHO, WER 88: 89-100, 2013
3) JEAEIIEA, B L AT 2 R i GE T B fR 8l
20174E12H 21 H kT
4) WHO, Manual for the laboratory diagnosis of
measles and rubella virus infection (second edition)
5) Best JM and Enders G, In Rubella Viruses,
pp39-177, 2007
6) Okamoto K, et al., J Clin Virol 80: 98-101, 2016
| N2 R SSERZET Y A L R B =
Ao Kiiide AT
JRHTE TH 8K



<FFEREEREH >
AL ET 3 EZ IgM Hilk D ZRIFMEIC D W T
dﬁb

=
=8

TSRS (WHO) 12 & 3 & EWE IgM Jifk i3 %
BB 4 ~28H O BEIMFE THBMEICR 2 L ST
2V, L L, HAT2012~20134E 12 ¥ 72 A J 1k
Z k3 EEHRT TR, BERREE4HTHRE
IgM Pk L2580 & e WERFISHR E, R
GRS 2, R0 B IgM Hifkic B3 285>0
IXEE D ZMPEIBREICE T TwiRn b D%
<, BEERD/NEAHLT, BE IgM FikD Wi
BRIIOWTIIMET ORMDIH 5, AWFFE T IR
HTRE LRE IR AGEGNZE L, B2 IgM Fi
ROBWIIME & Z iU B LR 5.2 2R % BT L7,

MRl AE

2012~2013£ﬁ SRBRIG, BT, THER o R rR T
THBEMAE ICft S 0, B ETEZE Y A LR (RV)
73 @tﬂénkfﬂooﬂﬂ%ﬁ%t L 7z, ML R AR
W= 2 7 VIZfEV RV @ NSHEEZE1 & L 72 RT-
nested PCR 1L Cfr o 7z, FAEBI O4ENG, HHl, 7 7 F
VR, FEHEH 2 AAEH (0
H) & L7 F8EmmdsmE coH
Ba AL 72, RV RFERL IgM Pifk
fili 3 7 4 )V AFiAEEIA TR L
7 IgM (77> A4 2 @M L <l
EL, MY v b OYEILAE IS
W ICPLARA >1.20 % B, 0.80 8L
L20LAT Z e PR & L7z, RVl
fEFHIE, E14E O 739bp i Ho\»

e
>

*
s

7.0

6.0

5.0

4.0

3.0

2.0
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W L 7, HNECREEGIIFEIER 2 HH 1216.0% & &

Kicm-7 (K2), —7, FESRSHM E#EEL T
b RV R IgM Fifd 23Bu kAt L e 2> > 72 D135 4l
(1.6%) O&T, 205 b2 HNE B 3HIELMET
H o7z, 5 PIOFHIF 10 E~30RATFT, 727 F
VR IIAHTH o 2,

JEZ TgM HiAifi 1 4R i PE T - 14 - B AS 1 U o i
Mo FnbEELEZRBD Lo T,

R
AWEFE X FIER O HE & RV R 519 IgM il D
B 2 RN DHEEAEB T RAEHI AT L 724> T D
HTH Y, KRB TOIEMEZZENICH 2R TH
%5
RV i 21 IgM LA B O B EHE 13 582 Bk 2
Elf'ﬁfﬁﬂa?b%ﬁb <, FERE R AL & O A3
HxLwEEZ D, IgMPLEBREDZBIHifEA
nmi %D i%‘ﬁ;’ﬂfﬁf’ﬁ(ﬂ HHEMEET, X b ERIc2w

RILE T 270125 HHMBEOMEDEE L e &
bt
LA DN CHURRTLIC X 2 ZWiH358E L 2> 7 FE0E

FH O RVAEGNZ, AED S FEME S 15 RV HEvFl

*

I

— .

6.60

.IiﬂPH&{E bar($95% SR X EE

;ﬁﬁl;tcut of flE(1.2)%E R T,
*EFIEH0-28 L L THEEH I
AEITHWILEETRT (P0.0001,
Mann-Whitney U-test),

BRI IgMITAMM (Relative Unit)

P REEHIBRATIC & O T L 7. co] Cut oft
= o 040 €039 )
| S, 0 T 2 3 4 =5
B005EHI0 I b, BHE 22461 (747 e s e

%), ZIET6H (25.3%) T, FgTue
fili 1% B 0333 5% (HiPH1-61), &
D3235% (HiPH3-63) ThHo7z, 77
F R, 1 RI231040 (3.3%),
2 [IH3 14 (0.3%), 7 L4141 (13.7
%), REIH324841 (82.7%) TdH -
2o RV OBETFRIE, 1364 (45.3%) 7
THRETE R, TDIH b, 2BH3125 60

90

80

FERE

1. FEROERNEZSRENIgMAEDHES

*

86.7

83.3

80.0

66.7 73.3

61.5

50

%1 (91.9%), 1E 251141 (8.1%) T
bHot,

RV R 51N TgM Piffefifii %, FEER 30
FERFIICHE L, 3 H Hic e fidas 20
Ay bAZEDL2EBZ 7 (K1),
TgM HidR B MEhE 51 o H A 13 T 0 24

R (%)

40

=2
=2
2|

35.1

36.0

50.0
B & &R XML AT &5
DUTIHME. IREARITH
ERBETRY . BitEER
barlZ, HIERBEE T
FE#bar LIZRT,
*[EFIEHO-2BITLELT
MEtEMICEEENEE
IZEWZEETRT (PL
0.001, Fisher’s exact

test) o

H~2 HH1322.1~34.0% CTHeRE L e
7273, 3 HEICIZ61.5% & R |5
L (p<0.001), 5 H H LAKE1£80.0 %

(N =89)

2 3 4
(N=50) (N=39) (N=15)
RIERBE

>5
(N =30)

2. RERORZIgMAEDTEEERDHRE
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DEBMBHREICL D, SBREMINPES IR L

MHIFTE %,
20204E D JEZ HERR I 1A T, RV O WiE%E LT 5%

X, MR T T OS5 RV DRI AL & i

KRBT O RV FRE N IgM bkt f & D HfF H 2 E#E

b eEAoNS,

ZECHik:

1) WHO, Manual for the laboratory diagnosis of
measles and rubella virus infection, 2™ ed, Geneva,
Switzerland, 2007

2) Abernathy E, et al., J Clin Microbiol 47: 182-
188, 2009

3) Cordoba P, et al., J Viro Methods 34: 37-43,
1991

4) Centers for Disease Control and Prevention, Epide-
miology and Prevention of Vaccine-Preventable
Diseases, Hamborsky J, Kroger A, Wolfe S, eds,
13" ed, Washington DC Public Health Founda-
tion, 2015

KB B2 4 FE A DTS2
BHETY EHARE SR
R
WY~ et
HEZ (G ERH SRS
TR AR TIE AT
AN Y RESE
TR N2 v & —
N
HtiEERE VS —
JULIQEE S

<AFEREEIR >
BEhSORBSIAILARE DR

LI
Fa R JRERERERE (CRS) TUE90% LA _F (12 ¥ % £
I T EDHSENT WS, L LIERGHOBEEDSE
1E D R IREE B 2 £ O MR 2 fEIR % A 0F T 2 23,
IR 5 20 A DI D &S Tl D A %2 59 2720, IT
P rp o JBE A BE M G2 WL 2 IR @ & e
ot HEERKICBEH T2 2 L IERETH S,
B, AT RO F K D #50 % 14 )5 K AH
LINT»5, 7, Wi, JAEDRAT L 72 Hlsk
ICH B EERRE L2 L 2 A, WiAlT LR A
L 7 8 Y0 30% 12 CRS 1T & < & 5 41 5 M A M s
RS NI LG SNz, REPIABIEES . & D nRE
b b, WL ORS00 & FIAHO K
PEEERE & L W S e s, FE1E CRS D ATREME DS
HHEVHIBDTH-oT, HATH2012~20144F12 3
EIRAT L7 2 & IREEICH LS, 20 L 212454

D CRS DA SN, L, iz b REZW
@ CRS Vi3> 2 mlRe e, SR MM o J5 N 239213 )8l
BREATH 2 TR EDVRB I N T 5,
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Rubella and congenital rubella syndrome in Japan as of January 2018

Figure 1. Weekly number of reported rubella cases and congenital rubella syndrome (CRS) cases,

week 1 of 2011 to week 52 of 2017, Japan
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(National Epidemiological Surveillance of Infectious Diseases: as of February 1, 2018)

Rubella is an acute infectious disease caused by rubella virus. The three
major clinical signs of rubella are rash, fever, and lymphadenopathy. Although
the symptoms of rubella are generally mild, serious complications, including
encephalitis and thrombocytopenic purpura, can occur in rare cases. Rubella
virus infection in susceptible pregnant women can result in prenatal
transmission to the fetus. In particular, maternal infections that occur before a
gestational age of 20 weeks can cause infants to be born with congenital rubella
syndrome (CRS), which manifests as various signs/symptoms, including heart
defects, cataracts, hearing loss, low birth weight, thrombocytopenic purpura, and
psychomotor retardation (see p.33 of this issue). Effective and safe vaccines
are available for preventing rubella and CRS.

Together with the elimination of measles, the World Health Organization
(WHO) and others are promoting various activities aimed at accelerating the
elimination of rubella. The “Global Vaccine Action Plan 2011-2020”, which was
endorsed by the 65th World Health Assembly in 2012, aims to eliminate measles
and rubella in at least five WHO regions by 2020. The Japanese Ministry of
Health, Labour and Welfare has issued “Guidelines for the Prevention of Specific
Infections: Rubella” (Ministry of Health, Labour and Welfare notice No. 122,
March 28, 2014), which describes measures that would help attain the goal of
eliminating CRS occurrence in newborns as soon as possible, along with
elimination of rubella by FY2020 in Japan. Furthermore, in December 2017 the
guidelines were revised as follows: from January 1, 2018, 1) patients diagnosed
with rubella should be immediately notified, 2) active epidemiological investiga-
tion should be conducted after occurrence of even a single case of rubella, and 3)
as a rule, viral genome testing should be conducted for all suspected cases (see
p-31 of this issue).

Notifications of rubella and CRS according to the National
Epidemiological Surveillance of Infectious Diseases (NESID) system

Figure 2. Age distribution of rubella cases by gender,
2013-2017, Japan
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Rubella is classified as a Category V infectious disease, requiring notification of all cases (http:/www.niid.go.jp/niid/images/
iasr/36/425/de4251.pdf). A nationwide rubella epidemic occurred in Japan between 2012 and 2013, and 2,386 and 14,344 cases were
reported in 2012 and 2013, respectively (Fig. 1). After this epidemic, the number of cases decreased, with 319, 163, 126, and 91 cases

in 2014, 2015, 2016, and 2017, respectively (Fig. 1).

As for the sex distribution of rubella, while males accounted for 77% of all cases in 2013, they accounted for 58-66% between 2014
and 2017 (Fig. 1). Adults comprised 90% of male cases and 78% of female cases in 2013 (Fig. 2). Many of the male cases were in their
20s-40s, while many female cases were in their 20s (Fig. 2). Approximately half of all female cases (16 cases) in 2017 were in their

20s-30s.

Between 2013 and 2017, 19-30% of all rubella cases had no history of vaccination with rubella-containing vaccine (1-7% of all
cases were those aged <1 year and did not have the opportunity to receive the routine vaccine), 5-19% had received 1 dose, 1-9% had
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Figure 3. No. and proportion of rubella cases by vaccination status, 2013-2017, Japan Figure 4. No. and proportion of rubella cases
(National Epidemiological Surveillance of Infectious Diseases: as of February 1, 2018) by diagnosis, 2013-2017, Japan
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received 2 doses, and 48-65% had unknown vaccination history (Fig. 3).

CRS is also classified as a Category V infectious disease requiring notification of all cases, based on the Infectious Diseases Control
Law (http://www.niid.go.jp/niid/images/iasr/36/425/de4252.pdf). Associated with the 2012-2013 epidemic, 45 CRS cases were notified
between 2012 and 2014. A follow-up study found that, at the time of investigation, the case fatality of CRS cases was 24% (see p.33 of
this issue). Since 2015, no further CRS cases have been reported as of February 1, 2018.

Current practice regarding laboratory diagnosis of rubella and CRS

Laboratory-confirmed cases of rubella accounted for 63-78% of all rubella cases that were reported under the NESID system
between 2013 and 2017 (Fig. 4). Among laboratory-confirmed cases reported between April 1, 2014 and December 31, 2016, the most
frequent method was detection of rubella-specific IgM (72%), followed by PCR-based detection of the rubella virus (23%) (some detected
by both methods) (see p.34 of this issue). Throat swab, blood, and urine specimens are recommended for detection of the rubella virus
genome. The detection rate of the rubella virus genome is high in the early stages after rash onset, and can be detected until about 7
days after rash onset (see p.35 of this issue). In contrast, as serum samples collected between 0 and 3 days after rash onset often do not
have detectable rubella-specific IgM titers, it is recommended that tests be performed using serum samples collected =4 days after rash
onset (ideally =5 days) to confirm the diagnosis (see p.37 of this issue). According to the revised guidelines, physicians are required to
immediately notify a clinically diagnosed case of rubella; conduct tests for detecting serum antibodies, such as rubella-specific IgM; and
send specimens to the public health institute (PHI) for conducting tests such as viral genome testing.

Laboratory testing is required for CRS notification. Between 2012 and 2014, 93% and 82% of CRS cases were identified via the
detection of rubella-specific IgM and PCR-based detection of the rubella virus, respectively (some detected by both methods) (see p.33
of this issue). For diagnosing CRS based on the detection of specific IgM or the rubella virus genome, the sensitivity of detection is
highest within the first 6 months after birth, and diagnosis becomes more difficult over time. Detecting the virus genome from a
preserved umbilical cord is being considered as a possible laboratory method for diagnosing CRS for situations where a period of time
has passed since birth (see p.38 of this issue).

Routine vaccination coverage of rubella-containing vaccines

Since FY2006, the routine immunization program in Japan has included the measles-rubella (MR) combination vaccine; children
receive the first dose at 1 year of age (15t vaccination) and the second dose within 1 year prior to primary school entry (2nd vaccination).
In FY2016, the vaccination coverage for the first and second doses of the vaccine were 97.2% and 93.1%, respectively. Thus, the target
of 95% vaccination coverage was achieved for the first dose. To achieve the target for the second dose, further efforts are being made
(http://www.niid.go.jp/niid/ja/diseases/ma/655-measles/idsc/7536-01-2016.html).

National epidemiological surveillance of vaccine-preventable diseases

In FY2017, the rubella hemagglutination-inhibiting antibody (HI) titers of serum samples collected from 5,656 healthy people
(2,886 males and 2,770 females) from 18 prefectures were determined (Fig. 5 in p.31). The antibody positivity rate (HI titer: =1:8) of
males in their late 30s to early 50s was about 80%, which was considerably lower than that of their female counterparts. The
seroprevalence of the HI antibody among males born between 1962 and 1978 (39-55 years of age at the time of the survey) remained
unchanged at around 80% for 10 years between FY2008 and FY2017, and a large number of susceptible individuals still remain (see
p-39 of this issue).

Efforts in the WHO Western Pacific Region (WPR)

In the WPR, the region which includes Japan, elimination of rubella has been set as a target goal. Rubella-containing vaccines
have been introduced into routine immunization programs in most WPR countries or areas, and pediatric cases of rubella have declined
markedly; however, outbreaks involving adults have been reported in some countries. In addition, a CRS surveillance system has yet
to be established in some countries (see p.44 of this issue).

Future measures to be taken

To eliminate the occurrence of CRS as soon as possible and rubella by FY2020, measures such as the following should be taken.
First, vaccination coverage rates of =295% should be achieved and maintained for each of the two routine rubella vaccination doses.
Second, women of childbearing age, adult males (especially males who live with or have close contact with pregnant women), travelers
to rubella-endemic countries, and medical personnel should be recommended to get vaccinated with a rubella-containing vaccine, and
an environment that facilitates vaccination should be fostered. Third, there should be early detection of rubella patients along with
interruption of disease transmission. Lastly, the nucleotide sequence of the rubella virus genome should be actively analyzed to clarify
the transmission routes of the virus.

In the 2012-2013 epidemic, the majority of rubella patients were adult males, and transmission mainly occurred in the workplace.
To prevent the resurgence of a similar epidemic, it is important to reduce the number of susceptible individuals among adult males.
Furthermore, the implementation of control measures at workplaces and those pertaining to travel to endemic countries is necessary.
In Tokyo, a project to support companies that take measures to prevent infectious diseases, including rubella, was launched in October
2015 (see p.41 of thisissue). The project, “Rubella Zero”, defined February 4 as “Rubella Zero” Day and raises awareness and disseminates
information about rubella prevention (see p.43 of this issue). For these rubella response activities, cooperation among companies,
medical personnel, local public health centers, and PHIs is imperative.

The statistics in this report are based on 1) the data concerning patients and laboratory findings obtained by the National Epidemiological
Surveillance of Infectious Diseases undertaken in compliance with the Law Concerning the Prevention of Infectious Diseases and Medical Care for
Patients of Infections, and 2) other data covering various aspects of infectious diseases. The prefectural and municipal health centers and public
health institutes (PHIs), the Department of Environmental Health and Food Safety, the Ministry of Health, Labour and Welfare, and quarantine
stations, have provided the above data.
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