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In the study of “Surveillance and Prevalence of Gastroenteritis in Taiwan” during
2009-2011, we monitored that the most prevalent infectious pathogens of hospitalized AGE
children under 5 were rotavirus and salmonella. Rotavirus was responsible for an estimated
22.6% of all diarrhea-associated hospitalizations among children less than 5 years of age,
causing substantial economic burden on many families. The data also indicated that only
77~84% rotavirus genotypes were similar to vaccine strain genotypes, with the remaining
classified as uncommon, novel, or rotavirus of animal origin. Rotavirus vaccine was licensed
by Taiwan-FDA in 2006. However, rotavirus vaccine presently is not required by the National
Health Insurance program in Taiwan and is available for purchase only within the private
sector.

We have been able to estimate the vaccination rate of approximately 50% for children
under age of 5 years from our hospital surveillance data. We have established protocols to
identify and analyze human and animal rotaviruses simultaneous to gain an understanding of
current trends in rotavirus strains and zoonotic rotavirus transmission from animal to children.
Our results indicate that the dominant strain has shifted from G1P8, which was the major
strain from 2004-2015, to G3P8. In 2016 we have also observed a delayed rotavirus season
towards summer instead of winter. Full genome analysis of the G3P8 showed that the
backbone genes are similar to animal strains and reassortant DS-1 like G3P8 strains that are
circulating in Asia and Europe. However due to deficiency of long term animal rotavirus data

in Taiwan it would be difficult to discern the origin of these reassortants.



Rotavirus season usually peaks from late autumn to early spring and falls off in summer.
This phenomenon is more apparent in developed countries in temperate and sub-tropical
regions than developing countries in tropical regions. Our previous observation and studies
also showed such trend in that rotavirus infection peaked after reaching the lowest
temperature of the corresponding year. Since Taiwan lies on the path of the Tropics and
Cancer, there may be regional tendencies in rotavirus seasons due to diverse climate zones as
a result. In order to discern the impact of climate change on rotavirus seasonal trends in
children, we have analyzed various weather risk factors and rotavirus season with
mathematical models. We have devised a critical temperature point at which rotavirus season

starts to peak, and this may serve as a warning point and mobilize preventative measures.



EMHE XE 2P ELPREFELIRE L7 DA RAZES Y S HA
g S REWEC REF >~ FA A & FF prions £ o £ R 1009 E ¥ L EAR kL
Jo et o 474p A[L] - #+ & 3 76,000,000 % 3 4 & FIE R o H ¥ 325,000 + 7]
PUE RS 0 T 5,000 4 v s HE > d 2 ivrfﬁlﬁ%'%:ﬁﬂ:}i:}ﬁﬁfj 14,000,000 ~ ( ik
18.42%)> 60,000 ~ ( ik 18.46% ) fiFeiof 01,800 4 (it 36% )7 = %#}ﬁai (rotavirus)
frae Resm 4 (norovirus) a2 & B A &4 § L BRI ER L 4 [2,3] AthBkpd A
TR %#%4kﬂtgi%ﬁ§§1mﬁ%ﬁiiﬁﬂnﬁ%MM%W®ﬂﬁ
FHREA N 3B1%[4-T] . P B 53 RASFRARE AT PR 0 R
Fr AL EFFZE5 5 Lapa[8,9]

BEWHO L %2k BRI H Y i+ e BEY W7o L1821 1470
AEROLIERF] ARRAELFIORNTHZE > - EXR R HL IR
PRk 2 ARy BRE kG100 R H /R ) FtF E i SRR RE A T2 i & -
PHATF RN EFFAFLOF A RRTOZL N FHEF R 2L R 5
R T E o EEFGR RS RS A g E 2 g 4 St [10,11] 5 e
FARof R BRI R G TR I B RS R T X E AR A R R 5 0 28%
I 59%RE[12]- v koA B AF EEERFHAN Ao BE RNT10F F £ & (1
2001 #3Fbrisit) MO 2ATF A% & (111996 & FALi53+) [13] > 14 2001
Ep &5 B R FRIF A E e~ & (gross national income, GNI) T 555 » & 4 &"Jf%?%;}%:;}%
FEARF LA R AR (L92:272) 3R (219) B f #Apigi[14] - AR &+ F

CRFRE TR T AR ERAMEFERASFTEEEFAAF LR, ¢ o



BT F TR S 2000-2000 BB 5 A TaEE frE &1 T R &
>t 82~123 5 2. & » fru% [ R Tl x’ii’/:é‘_ii’afﬂ%:)fﬁi4.9 T B RS AEA
X AL LT6OF ~ > Myt difs 2009 £ 2 Ak § & ARFE A2 24 3 33 2 ﬁh
Frrteg ® om0 R s elfiiedd L MiFs 8 o ERBRopd S AP
# AW r R AL $:[10, 15, 16] 0 7 04tk ko F B A B REER A= 52 Fop
£

fo1990 #Axd P W 23R & ERE R TIENE FRR R4 & W PR 8 Wyeth
Ayerst 4 # 1 Rotashield » % # 1991 & j& ¥ £ &) FDA /835 :E 7 X $8 PR FF £ > Y 1998
&P ERFDA AL F > BT % R CDC 2k » | QI M - 217 f -
E2 BFFARET L NMS RS TEP R R Y kR4 £y —d GSK 2 MSD
2P 4 A > 2006 £ GSK 2 MSD A~ w3032 20 @ 4 A el 4 A v A B HA e @
* g 2R R RE Y 2 A RS TS A M % 2 [17, 18] ¥ 8 FDA &
vl 032006 # AR R SR E S > 2006 & 10 P 3t L. S BEPEER 0P
SRS R Ry - GSK 5 H Al Gl A4 A Y o MSD 5 G1-G2-G3 -
GA~P8 I Al pd Aa » 358 ¢ RS N A B L T RA K & v R A o K
ﬂpiﬁ%ﬁ?’ﬂgﬂﬁﬁaﬂiéﬁﬁgﬂ’%ﬁm*&?’ﬁﬁﬁW%%UJ
Bt dkms Bs Lo a BI7 0 MFhRkp 4R 4 Glmfs g o

ik }1;34 ﬂi”%w\}”;‘a-arﬁi(REOVIrldae) 3145;#),%4 % & BE'% RNA :)Jis% 23 11

BARFIVE R R BN FAAEARS - Mg 0 0 3K By Pl s
H-= & #pk(triple-layered particle, TLP)  #k o & o 53] 0 VPG LR 245 > P 5 3 A
PG A= i FAI[19] - L &g R A dnimkopE LAl ACBSCo 2P AGIEGR

Fod o AR R E R AL 5 e 35( 100% ¥ F FAl) e g R



bl FFFERINEEE i Edd s Hep iy KL geT g 8
FARLLBATRG BABKR L FIAUNFLR I REN L Ffos T
Bl KR B ELAE S X R A HA AT A RELRRESC
2Bt A AR 0 & & 8K (60 i 7 3 X9 50-60%) > & R el KT
B FHFFLEH L R0 F A REL DR DER[0] 0 P AR S 2 A
¥4 A ik g5 1 VPT (glycoprotein, G) fr VP4 (protease-sensitive protein, P) ik ik =
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i
=
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T L5 2 K30 27/ G AT e 35 A FIP 3] & g sgforf S
PR IRRID R AFA A ERGHEEIV T E R B AT 2B R RDL R
B A aapd alu 04 138G A T2 16/6P & M3 e S 70460 & 4 [22] ;
B 2R S MR F L R Tk m 4 102 GIP[8] ~ G2 P[4] ~ G3 P[8] - G4P[8] ~ GO P[8]
% GI2P[8]5 i [22] » fe adFsk W 8 B Rt ~ L s T B RE )R Ao+ w4
B A ERYNRE RIS R AR S R A AT
P e F 77 BRGLEY o RN E AR RN L Rk Fopd s A A
Bow O ERE A RIRE R X D EAR

SHE B 2 2004-2011 & FATE R T RIET 0 A &R FRS AT S GIP[E]
G2 P[4] ~ G3P[8]4] » 1 ¥ H 1t I B % en77~84% > 54 16~23%4k 11 7] %] & 2t
otk A& G GOP[8]& H i 2@ £ wopd K UpA P A SRS 4T B IRE
A ﬁ}fa% & # 3% porcine-origin ~ canine-origin ~ bovine-origin ¥ human-origin £ &
G4~ G5~G12 = & P[6]+ » G3 & P[25]£ 2 > G3 & P[3]£ %2 ~G3~G5~GY e &
P[19] # ¥ [23-26] > iz tARE % o & 3R IR E G 127 3 L TRk o e
d e L BRORAREL T AREL L A0 AT EFBRREIRE T AR

ARB T Pl 2 P REORRIES ROT R 3 B el



Adlgmtom+ g S BlA RS LIFOL Tl @ 2 ARk Bk FEAL @S
BAFAR0] KPP TR BT 24 A FREAEF L% 2 ERE S
BAHET R B RER L TR AT%5 Hakm A BR[27]0 B R R R R
B HRG 70%5 A Ak d BA[28] ) 7 A2 63 B L B g
AF[29] kAR AL HLE - LA RFLZHmA RS R F A HEES O H
AH R B AR hF S gk R - 1996 £ £ RARE 0 - B A et
B2y miph2-Lafikos4 £ 2% R . (Bovine-human reassortant strains)[30] ;
2000 +# ;2 Werpt 3 o 8 R R Bk om A 56 Bl 2RI B kiR A 0 56
Bkt o rld At 3 g ol B9 SAe AR KRR B R (A L) 14
B FIRF S A AE[31] o A AE R & i o 4 th(Wastrain)i B [ 7 0 § @ S IR
Fad w k5 Ra o R AR RS R € F R ([32] o ATA X Rl o 3%

84 SR A PR (HALLL6Strain) e 4 il & 2 3¢ % g 4 o 92 [33] © 4 87 Pl s & ik

s B AR P dril B Ry 02001 £ oA AT o 58 enig R o & (PO-13 strain)
§ B A B AR A o AV S s & (Ty-3 strain)4r 2 ¢ 3 L K- £ 4

Bt o A R o 5 AR ehdR $[34]

TERFR- £ F LR AR RS AR fd R EL TV HFREBS R
Gk Fl kR - 2009 & @7 gy ¢ | 43%;};}-;;5, Afeer] 3ZE T Agpd— &7
¥ 8 3] 4 1k P[O]G3 ~ P[14]G6 ~ P[14]G8 » i 473 BT 2 ~ J ~ 5> S frf 2 ¥
HpiE PG B A AR 0212[35] o 2011 & vt fIpFEr & X leAT § ¢ o R R LK) 3
doadrd keahF Lopa Rk GIPR] HREH IR DA LNRRES L AT S LR R
th[21] o Rt fIE 4 ST O F w %R 4k GEP[6] 5 4 -F iR & it 4 HA[36] - &
2005-2010 & [ » 23z i TOplY + HRIPIEE0A R € Bk R F R LR B0 %
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M Als] 5 PI6]  P[19]#k %1412 G3 G5~ GO ¥ ‘e 4 [23, 26] - 2012 & 4 4 5
R-A e e FBIRGIP[3] F AL B F A F MK B RB L FERR G R
37 H[25] - Btk 4 VP4 B3 L4 spike 3d B f FopA A 0 2 5wt
& &~ e e B VPAT AL R 5 A = B A (subunit) VPS* e VP8*[37-39] -
VPB¥ it A58 4 AP A woe b & Fod oA VPEXELFT el A A
Bipd é_:},;a% R & Pt infe 4 oochspike protein VP8* ¢ 7 7 A fwfz HBGAS &% & [40] -
TR HRE A A S hltop 4 A T P[4] - P[6] - P[8] § 5% 4 470 HBGAS ;
P[4]4~ P[8] ¢ % Lewis b f- Hl-type chfikh » @ P[6]F ¢ F#& Hl-type crdm [40] 5 ¥

¢t P[9] ~ P[14]4- P[25] ¢ 553 A $h[41] > 7 4 H 8 k5 T o 754 L P[14] ¢ VPS> §
74 HBGAS[42] « it 77 4 ficdh ¢ % i e HBGAS 3] 5] » #3087 4R v~ fé
T i BRE A G R p R > R A A B ik o & RS A2 A B B ek R
FARAEG AR

R T ;I;»,J, i ;\W;;@;pbw;i};b rrizd ¢ F 4 F %5 L (winter gastroenteritis) e

T % [43, 44] - #1990 & Cook et al.zr— B #p 5w & ~ 478 K 23 B R 7en 34 & 5 PISE

R
-64\
@
&
ey

‘RANFEEALEEFS REA G FOMMNIFZILIBEDT AR F AN
THAIRINFERE P RARRTAG ORI FR R AT PR - E TG R
Btk d o 2 S [44] - e & E 2 R 2 e S(WHO) W A 57 2k 4R RliE o 45 iR >
BT - R(T M LA AT S PR T AE) > F 42002 & WHO 3727 &4
g_slgsr;b; A E ¢ ﬁﬂéﬂii%ﬁ%:}?ﬁiii?‘liP » @ 7 2013 & Patel etal B2 7 99 K = &
WHO 37 2 ip| > 2 2. TR 73R 2 > Ap#ot 5 8 Cook et al.erw® 7 4R 4 > #at &+ p
DI A 2 F R T A F R 4 2 R 287 3 [15, 45]; 4R #1990 # Cook et

al. e 45 TR RATERFE LR R A e LRI L R oA R A TR R G
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E A e B TARE F 6 At - BHA M R EEM T B R R G b
B omd i ARG S KRR R BRAE T E S T 2 3
S EEGF S[45] c BEARF B2 FRATIZ AN EATT Y ¢ SAFEEE A1 TR IR
Wfer T F B S ks S S EIERRE AR LN EF A RY R &
BB BRI MRS B ES T A Sl H - fpA pan i g E Y BB
BT 2ERIG RO AT R RS R g R[22, 45] 0 R FIE Z ORI R
PRAROFEFESERE A FAFAREEFFERE ATFE FOFLT N
TR E A E R FREY S RO FRER - LRI ARE A
E-RERAFER %R BEFR LT AR B2 RARLRG HEFORE A F
- BAFT PR F RS B AE TS 20 R E A - RAIR LS € B4
40.2% % ® MGREE B Rk its foR A F P25 Mad[46,47]) - A& Tk E AR T H F
AR EF T FREF OS> e T E R (monsoon)frEeh ¥ A khd Fig A p
kA RS GBI ERE R @R A HELRTFEY B RRY L
HATHRHEA AR R AR E o AT A S B p o A A RS T A B4R 7
[48] o 4 7R3 § chp 8B L 2014 & A A F BalAzark L1 F4Up A
2RALE S F G e A URTE 0 14 38%% b ¢ Rk opF [40] o - LEsAx S R
FEFORFFL S FRAET R F FFBRRE EF FEF OF Y 3 - fRodrh
EMESTF REREF FA OF SIS A R RE N FEENREARA G R DR
[50] o &2 s B ] » R FIZ M AR B w FRTF 0 FiFL F SR o RFF A

RZ 4

-n\j,
Ti\4

S5 FIRE LS R(CO P IR B L0 e

llf/év\é;‘F'/‘z‘ L:;f"ﬁ 7k F"
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B FCW) AR TR S D R EF SETER F FAM)TE LS R

SEFGREF 3 (AW[5L] - A% K 2007 T 2009 # 3% LET R E Y o Y 8=
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=

P h-ERREMAO - B2 (c 220 )EDBEI[62] AT F - BN
DFRE LA T F R FERRT R B REBRES R BT R
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SRR ki B
-~ WElpE AR

Wb ikt

THME P BERER LA o T - A% FE T B GRS E P
B WHAC o i3 LB A 152 @ * o -biopharm 2 & ¢PRIDACSCREEN®
Rotavirustg ip] » 4 S| B~pJZiE2 & { 481 52100 b ¥+
RIDACSCREEN® Rotavirussfic-]- 3¢ (microwell) ® > I 4c » 2;% Enzyme
Conjugate > >+ ¢ # % F K60~ 4815 - 2 i & F iR * %300 pl
GiRb= o dp o] 34 ¢ ok A 0 2 f8 40 » 2 jF Substrate/Chromogen % if ¥ sk #
¥ 15 445 > £ 4c1jf stop solution » i d ELISA reader (1 Quant)ip|450 nm e

e

Riad

% o H3E B 5% ook @ < 3 Cut-off i (negative control w5k E 4
015) XTS5 B F & -

= REF AR
1. RNA hE B
PRI 2 fe R b iR 140uLl 0 41 * QlAamp viral RNA mini Kit (Cat. No. 52906)
P4 RNA > 518 5P~ 60uUL RNA » & 4e > 0.6 | RNaseOUT enzyme » ¥ **
80CEF* o
2. @ EpT-R 6 pri 4 F s(RT-PCR) :

21 w#E&prrF & S5yl RNA4 F 1yl Random primer(3 o/ )& 7 y ek
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RE3 65 CF bast 2 F B kIO & b 2 HEEREF R SR

(4 11 5X RT buffer, 2 11 10mM dNTP, 0.5 ¢ | RNase inhibitor(40U), 0.5 2 |

Reverse Transcriptase(20U/ i 1)) > %484 520 41 > 25°C 10~ 48 > 50°C *

fedbs 48 > 85CF Jis S4B I4CHE -

22 R LpTsEE R R

RIE L fRRIA T F 83K p AFIT R RIOR L fips WA IR A E -

(1) stk 5+ VPT A F1(G type) © 12 i 4575 Bl % 6725 1| cCDNA%: ¢ K & fis
@4 F IR &% (2511 10X PCR buffer, 4 1 2.5mM dNTP, 0.8 | Taq (5U/
1), Primers: 0.5 11 9BEG(10 ¢« M), 0.5 1 9END(10 ¢ M), 14.2 1 H,0) » %%,
A -20ul- BFEFREFEGF > 94CF B2A 42 (52540 Rk

94°C F Jud5%) » 42°C & Jud5F) » T2°C F e904) - £ ¥72°CF 104 4 > %

(2) #hts % VPAZ FI(Ptype): # i g & Bl & 925 11| CDNAe + R £ fis il
& F iR &% (2.5 11 10X PCR buffer, 4 1 2.5mM dNTP, 0.8 | Tag (5U/ 1 1),
Primers: 0.5 ¢ 1 Con2(10 £ M), 0.5 1 Con3(10 1 M), 14.2 1 H20) » 884 =
5ule TR EMREF > 94CF 34482 1227401 %k 1 94CF
304y » BOCK 244 » T2CF elibh - HEFT2CF Th 4> 5854
C -

(3) stk & VPBA 7] % 1 &l & 2.5 1 | CDNA4: + R & prid 4 F Jis
R &% (2.5 11 10X PCR buffer, 4 11 2.5mM dNTP, 0.8 ¢z | Taq (5U/ 1 1),
Primers: 0.5 ¢ 1 VP6F(10 « M), 0.5 12 | VPER(10 i M), 14.2 1 1 H,0) » ‘4,88 4% %

5ul- e FREFRHF & 94CFH R3IL &2 122 740B Ik - 94CF
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3.

3.1.

3.2.

Jis45F) » 55°C F Jsd54) » T2°CF s~ 4 - 32 ¥72°CF 104 48> "8 3 4
.

(4) #k 4 NSPAR %] 1 % i & Bl % 5725 1 | CDNAe + R & fivsd 4 &
Jisi® & 7% (2.5 111 10X PCR buffer, 4 £ 12.5mM dNTP, 0.8 ¢ | Taq (5U/ . 1),
Primers: 0.5 ¢ 1 JRG30(10 1z M), 0.5 ¢z | JRG31(10 1z M), 14.2 £ 1 H,0) » ‘&, 48 44
A25ule e FREMRYF B> 94CF B3~ 452 (52 (740B J5%k 1 94C
F 54545 0 50°C F Jsd54) » T2°C F Jelsi 4b - 3% T72°CF 104 48> 58 3

4C

B3 A 45 80k 4

i# * ABI PRISM (BigDye Terminator v3.1 Cycle Sequencing kit) 1¥+%f& 5 7]
A5 F O iE 4o @ Boif ERT-PCRF A4 ~ LuMF fis31 3+ (9conl &
9con2) ~ 1 L BigDye3.1~ 5 g3 e > B {8 2MM 210 pLlo #%E5 F &
P2 ped Yo g396°C T 1h4E o 2 8 F ik i* 296°C 1045 ~50C 5
#)260C 4548 > 225 X aTk o F AL S T SR F BREY Y FY
Tredr2 T4 LRI RF RS2 AP ST o RTAEF BASFLOuLSe » ¥
BA 7ddH20 ~ 60 L eh% 4P ~5u L 125 MMEDTA» *t 38 T# 3
154 45 > £ 124000 rpmigos 304 485 & % ¥ i {50 12170 % % 4000
rPM3EL s 54 48 > & o BTk 5z 0 £ 4e » 10 ¢ L Hi-diformamide - £ F]
BF it s a4 8006 C (F% 2048155 + %3k » L%~ ABI
3730 # i P AL ¥ k =5 %k (DNAAutosegencer) it 7 Pife B 5 A 45 o
Fd A TR AT MR 52 P A S B NCBIA FIF R & ks 3
THRE o2 AFRFEEFEHAN - U TES BIIGL KR
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4.

1.

2.

3.

4.

FERW RS TRF RN EREL T Ropa KA E RSP o1
SoOFRAREI A AL BB F ARG AP T RLRL  ERF IR
sh e TR R RS R R R REET B R AT R H ST
i PR AR B L o TR R R S TR A W p T b g 0 JRI4E

A IRE A B EEBARL FARRLRL LR

A %@%ﬂ-ﬁ—‘lﬁiiﬁfé#pfgﬁ_gﬁ

—

VR ELRTEET R TR BFF AN o v A F R ABER S
BREEEF T THFE P THEAHRE P ALK 2
— PR KR SRS SR F TR B E R LET R
A B e S (Y [ )RR o R R S B e 2
FHA AL B % FR 2R RS 2 ML 47
MLATOR MR p 120 2014 &£ 3 2016 &2 BT BT BT > T
LA 10 RF o h 3671 £ 5 k™ 28 HLIRH LR £
?gy*/,,\#btn]{ BHRz bk sFicl> » X UEFLHE 3 E stk
SRR IR R S AL L

_ R pd Bk
Rt N EAES

%%@if%lﬁ%ﬁ an X 100%

AEF RFIRERANELMB AFL TR Y L F R ABRRITH A R
(http://e-service. cwb. gov. tw/HistoryDataQuery/index. jsp) » #85~ & &
FECBREFLEF RiE2 > 1% 4 F & 4p B ki #ic(Pearson correlation
coefficient) » #HF % 5 it § % F1+ L@k p 4 Biife hF 2 AphifL -

G IRt o FIAPM R CFERTS 2 TREE S 80 S
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% T+ 2 gmtom & B e O 5 2 s R

y=ay+a,x+e€
IRP oy SRR RABERIT xS F % FF o a 0BT a ]l L F
e FF T L FEGIE e AALIE o Flafhd a2 857 (L
B2 ) FRF AT BRBIBERNILPMEG - AR (RE) &
AL BBLEE > F R FF R E R E RN LB R o 4 B - TR
FH* 4B §F (piecewise regression)sh™ i > TR A EEES c 0 it

y=ay+a;x+e (x=c)
y=PBo+Pix+e (x>C)

fg 4\ ) EIJ

y=ag+a;x+ (Bo— Qp)xsc + (B1 — 1)Xysc + €
/»_E,\x‘?ﬁrzf (LB FPRpRAERREH 2 FabRpiph et g v
HiE & (iteration) ¢ NP F 2 FF B2 B> LA FREL

Eamo BRI L
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It

ZEWRBFIRAIEHIHRER

FEEREAP IV EA TP MR RE R RRINE BRI E T A
THLRZE CEERER L fle > EEARZIE A2k RS S iR
BopA AT SHFHpA KRR D FEEd BERF TR R mk
s RN U & RN S T $

A (2017)# 1-10 7 B & ek p At Y s L 10 RF LR LIRZE & T 48 1007
ok 0 147 & Bk & B (IF LS 14.6%) 4 A & KSR E T 8 R (2014) fr
10 (20152017 & 10 " )¥ e+ 4 ulfc & 1,007 ~ 1,432~ 1,223 % 1,007 %L H
%3 ¥ i f14 4R 88 - 2014 ~ 2015~ 2016 % 2017(1-10 )& itk s & 4R I 145
] 5 8.1% (82/1,007) ~ 9.9% (142/1,432) ~ 15.5% (131/1223) ~ 14.4% (147/1007) » 3
2014~2017 & #il s & £ 19 B 125 0 4P >0 2005~2011 & § F A7 ' 4 el dt
& T 3ofp 4 j8_16.3%~29.8%T ' 3 8.1~14.5% (Bl- ~ 4 - ) HALAEW - L
hifdock > A IR G 2016~2017 & Fadk o B 4G 0 IR R 4e -

AREREFEALEN 25 P B AFE L3 Y 0 B BEFTHEETI
ERFAFEAR - (A) > 3T 4 & % ARF AR - (B) R (TARE AT 2016 gk
FARAFTEF AT 10-20F B S nm g s A7 &R BpE
12 G3P8 5 10 f£ 2015 # Az e M AER{ 4e0 1 5 & G3P8 it = (113 £, 76.9 %)
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- - %51‘%5;: RIS T A AR L 2 kRS 2 e
Case
20;5)(3 2006 (357)2007 (352) 2008 (352)2009 (35)2010 (352) 2011 (3%) 20:?1(@:1: 2014 (85)2015 (105) 2016 (105%) 2017 1-10 (105
s 825 2056 1410 1289 1003 989 845 199 1007 1432 1223 1007
RV% | 236% | 23.4% | 29.8% | 20.7% | 16.4% | 16.3% | 19.8% 22.6% 8.1% 9.8% 10.7% 14.6%
2=~ 2014~2017 # 10 * B 24 FIRERZ mRopE BB LS F
2014 2015 2016 2017 (1-10)
id % # % # % # %
rfFgr — 1007 1432 1223 1007
G1P8 49 59.8% 30 21.3% 0 0.0% 2 1.4%
G2P4 1 1.2% 21 14.9% 11 8.4% 5 3.4%
HERER)
G3P8 4 4.9% 75 53.2% 95 72.5% 113 76.9%
GOP8 24| 29.3% 8 5.7% 11 8.4% 13 8.8%
G2P8 2 1.5%
G8P4 1 0.7%
G8P8 2 2.4% 3 21% 3 2.0%
sz minbill
GOP13 1 0.7%
GOP19 1 1.2%
G10P11 1 0.7%
. Rotarix 1 1.2% 2 1.4% 2 1.5% 1 0.7%
PSS
Rotateq 1 0.8% 1 0.7%
G3Px 6 4.6%
GxP8 1 0.8% 8 5.4%
Non-typable
GOPx 1 0.8%
GxP19 1 0.7%
Total RV+ 82 8.1% 141 9.8% 131 10.7% 147 14.6%
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42 - 2009-2011 2 2014-2016 # » & 1% § L H R HI B A2 fcEHLIR

A p iRz T s 4y

Mean days of disease onset since last vaccination

Year/Case

All AGE

RV-Negative

RV-positive

2009

263.3 (12-852)

262 (12-852)

325.7 (188-414)

2010

349.2 (2-1217)

351.5 (2-1217)

152.5 (7,298)

2011

420.6 (2-1483)

419.2 (2-1483)

531.3 (123-897)

2014

475.8 (1-1603)

472.4 (3-1603)

694.5 (1-1595)

2015

480.0 (1-1878)

467.4 (1-1878)

777.2 (14-1663)

2016

442.2 (0-1696)

426.6 (0-1696)

830 (10-1674)
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TR Y EE SN

2014 & 20 3 2017 & 17y

Tk 8B 3] 5% RV(+)cases ~ RV(-)AGE cases ~ 2 Non-AGE controls 2_ & * F #

AGE Cases Non-AGE
RV+ RV- controls
Variables No. (%) No. (%) P-value Missing No. (%) P-value Missing
Sample size 299 1193 1168
Demographics
Age (mo), meantSD 28741 14.06 283211415 0.5244 2824+14.04 0.5167
Male 171(57.2) 670(56.2) 0.7482 650(55.7) 0.6322
Premature (GA<37 weeks) 31(10.3) 124(10.4) 0.9895 132(11.3) 0.6467
Mother’s education 144(495) 772(65.5) <0.0001 8 15 852(734) <0.0001 8 7
(college degree or above)
Location of hospital <0.0001 <0.0001
Northern 109(36.5) 519(43.5) 527(45.1)
Middle 59(19.7) 98(8.2) 113(9.7)
Southern 119(39.8) 547(45.9) 488(41.8)
Eastern 12(4.0) 29(2.4) 40(3.4)
Season
Winter (Dec. to Feb.) 50(16.7) 165(13.8) 0.2030 187(16.0) 0.7653
Vaccination history
Dose of vaccine <0.0001 <0.0001
Unvaccinated 251(84.0) 572(48.0) 426(36.5)
1-dose Rotarix 2(0.7) 12(1.0) 15(1.3)
2-dose Rotarix 38(12.7) 383(32.1) 455(39.0)
1-or 2-dose RotaTeq 1(0.3) 5(04) 14(1.2)
3 dose RotaTeq 7(2.3) 221(18.5) 258(22.1)
Additional history
Breastfed duration 6.3917.19 6.0917.06 0.9817 30 7.2917.24 0.0005 3.6
meantSD (months)
Within previous week 28(9.6) 91(7.7 0.2867 66 131(11.3) 0.3998 6 6
(Yes vs. no)
No. of family members meantSD 4341197 405+t1.87 0.0079 02 3961192 0.0002 0 4
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%37 ~2014# 2% 3 2017 # 1% 4% 8 ® 3> 5 &PR* Rotarix 2 RotaTeq 2 %

WO E AT

Group Number Vaccinated Estimated Odds Ratio Estimated VE
(95% CI) (95%Cl)
Rotarix
Cases 38/289 (13.1)
Controls
RV-negative 383/955 (40.1) 0.227 (0.152, 0.329) 77.3(67.1, 84.8)
Non-AGE 455/881 (51.6) 0.151 (0.101, 0.221) 84.9 (77.9, 89.9)
Combined 838/1836 (45.6) 0.180 (0.123, 0.258) 82.0(74.2,87.7)
RotaTeq
Cases 7/258 (2.7)
Controls
RV-negative 221/793 (27.9) 0.068 (10.026, 0.148) 93.2(85.2,97.4)
Non-AGE 258/684 (37.7) 0.042 (0.015, 0.095) 95.8 (90.5, 98.5)
Combined 479/1477 (32.4) 0.057 (0.022, 0.120) 94.3 (88.0, 97.8)

Reference: Unvaccinated (Exact Conditional Logistic Regression)

% ~ 2014-2017 *Lig% 5 & R GBP8 & % 2 40 M 3 ff L IR Y & £ 47

) | B , . . , I
£ AR LIRS ) QY 8RR Y 2 # %14 Underlying diseases
Mayaleers | e | 2% JwiE s Tl T No
vna | osms URRTAR AL AF N ) . N
MaytdlcePs | srAd | maEw lmm 7T T SRIT I T No
j bt
anisleers | crv | gER e & -+ g Rotarix(7 #7 %) |No
Jan-15|G8P8 AT #a% |3YMIF |5 - BRI pElE ARy No
Mar-15|G8P8 Eira B [LYOMIM |5 - rEI0 14 Ry No
Apr-15|G8P8 39 ZE% MM E & i LS A ERERER
Mar17)c8P8 | ¢z | aem Jevumir [ipeg MER A8 G rebRatg (3R No
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ke 4 B e )

T 3odp $8 R

Bl AR FR A

Afpad

-0.07

AR E A PRI 0.02 0.07 0.16 0.05
WIERRARF Y FEATEAVEF o
PN AW THERLSREFES
%7 PEFFIE DpE
# FEIE 50.64 <0.001
4 x5 (A BBk ) -1.76 <0.001
4 Fw3og (A EERS) 1.82 >0.05

A BERR Y E 1 24.96°C (4R £ 2.41)
Adjusted R-squared: 0.1843
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(A) 2005~2017 & 10 " [ » e B % 7 fok s i ek B 5

No. of case
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50
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(D
600
500
00 = Non-typeables
300 - M Others
m G9P8
200 - m G3P8
mG2P4
100 -
mG1P8

m Non-typeables
H Others

H G9P8

W G3P8

H G2P4

m G1P8
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AGE‘VaCCination Rota\”rus case
60.0% 100% -
50.0%
80% -
40.0%
60% - .
30.0% B Vaccinated
20.0% - 40% - B Unvaccinated
10.0% - 20% -
0.0% - 0% -
2009 2010 2011 2014 2015 2016 2009 2010 2011 2014 2015 2016

W -2009-2011 2 2014-2016 4 Hk o4 & AT E IR FE R S Wk E B LS A4

Vaccination rate vs RV+ rate
=—\/accination % == RV+ (%)

60% 25%

/

- /\ / - 20%
£ a0% g
£ 30% £
e o
.E / \ / [ 10% |=12
g 20% '___,..-/ o 5

0% - 5%
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RV in vaccinated
20
18 EG1P8
16 mG2P4
14 mG3P8
12 B G3P8 DS-1
10 m G9P8
g mG2P8
6 = G8P8
G9P13
4
Rotarix
2
I Rotateq
O T T 1
2009 2010 2011 2014 2015 2016
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(A) VPT 2 %] (B) VP4 2 7]

(A) VP7 (G3)

RVAIHuman/A US /2013 D388/G3P8E
RVA/HUMan/A US/2013WAPC1740/G3PS
RV A/HUMan/ THA/2013/S KT-281/G3PS
1 RV AlHuman/ THA/2013/5 KT-289/G3PS
RVA/Muman/ESP/2015/5575915299/G 3P 8
@ RVA/Human/ TWN/2015/104-009-D019/G3P8
RVAHuman/HUN 2015/ ERNG 148/ G3PS
RVAHuman/HUN 2015/ERNG 187/ G3P8
RVAHuman/HUN 2015/ ERNG26 3 G3PE
- @ RVA/Human/ TWN/2014/103-701-D022/G3P8
RV A/Human/JFN/2013/513-30/G3P 4
{ RVA/Human/JPN/2013/5 1345/G3P4
RV A/Human/ESP(2015/8 561720845/ G3P8
[ RVA/Human/ES P/2015/5561921417/G 3P 3
- @ RVA/Human/ TWN/2016/104-415-1-5100662/ G3P8
oo [ @ RVA/Human/TWN/2016/105-701-D07 3/G3P8
& RVA/Human/ TWN/2016/08-102-689219-25-6/G3P8
& RVA/Human/ TWN/2016/08-102-689221-25-7/G3P8
L RVA/Human/AUS/2014/WAP C2016/G3P8
RV A Hors e/ IND/200x/Erv 105/ G3Px
RV A Cowl IND/x /B 3 G3Px
RV A CowlINDixood RUBYV 3/ G3P 3
RV A/Bat CHNW/201 UM SLH14/G3P3
RVA/Goat KORXxxx/GRVIG 3P 3
RVA/Horse/A RG/2008/E3198/G3P3
RV A/Simian/'USA/1975/RRY /G 3P3
RVA/Dog/HUN2012/135/2G3P3
RV A/Dog/ITA/1996/RY 52-96/G 3P3
RVAHuman/THA 2001/ CMH222/G 3P 3
RV A/HUMan/ THA 2005/ Ch HO79/G 3P 10
RVADOQ/TAI995/RY 198-95/G3P 3
RVA/Dog/USA/1979K9/GIP 3
RVAICalAUSI1984/Cat a7/ GIP3
RVA/Human/USA/ 1984/ HCR3/G 3P3
RV AlHuman/BEL/2000/B 4106/ G3F 14

{ RV A/Rabbit/ITA M 096 308/04) G3P22
—eonlll] Equine G3
)

RVA/Pig/ ENM9BA131UGIPT

o9

98

RV AIPIgBRA/2011/PGRVINGIP12

99

Porcine G3
Human G3 induding Rotateq vaccine

RVAISimian/SAF/1958/3A11-HIG/G 3P2

RVASImian/US A2002/TUCHG3P24

RV AMHuman/ JPNA1 87 4KUIG 9P 8

003

40

DS-1-like 2013~



(B)VP4 (P8)

i

.

||,.

RVAMHuman/B GD/2003/Dhaka16/G1P S
RV AHuman'UsA 2006 U06-07-7/G1PS

‘ Huan s
-

RVA/Human/ZaF 2008 RCDPRU 191G 12PE

RVA/Human/E 5 P/2015/5561921417/G3PE
“;i{ RVA/Human/E §P/2015/53 95217158/G3PE
RVA/Human/E 5 P/2015/5561720845/G3P8

RVAH uman/E SP/201 51559824231 9/2015G3P 8

& RVA/Human/TWN/2016/08-102-689219-25-6/G 3P8
| RVaAHuman/E SP/2015/5 575515299 G3P 8

& RVA/HuUman/TWN/2016/104-415-1-5100662/G3P8
- @ RVA/Human/TWN/2015/104-009-D019/G3P8

& RVA/Human/TWN/2016/08-102-689221-25-7/G3P8
- # RVA/Human/TWN/2014/103-701-D022/G3P8

& RVA/Human/TWN/2016/105-701-D073/G3P3

RVAHuman/E SPI2015/5598244047/G3P8
RVAHumanJP N/2012/HC 12016/G1P8

— RWAHuman/JPMN/2012/KNDS4/GIPE

RVAMuman/AL S/2013/D388/G3P 8
RVAMuman/AU SI201M30WAPCITL0IGIPE
RVA/Human/&l SI20140 0 APC2016/G3P8
RVA/Human/ THA 20135 KT-281/G3P8
RVAMHuman/THA 20135 KT-288/G3P2

I 4 RVA/Human/TWN/2013/03-102s-17T6/G1P8

RVAHuman/JP N2012MNT0M5/G1PE
| @ RVA/Human/TWN/2014/103-701-D166/G1P8

271 @ RVA/HUman/ TWN/2015/104-701-D020/G1P8

RWA&Human/JPH/ 20127 ROS0/G1PS

+ RWAHUman/JPH/ 20127 ROS2/G1PS
~ RVAHumanTHAZMIPCB-118/G1P8
I— RWAHuman/SAFZ01M/MRCLOPRUBYGIPE

RVAHuman/ THAZ0M1 3S5KT-41/1G1P8
RVA/Human/THA 201 3 LS-04/G2P 8
RVAHumanTH A2 0/CU BTSBRIGIP 2
RVA/Human/ THAZ013/SKT-88/G1PE

RVAHuman/US A2007/2007T19635/G1P8
RWVAHuman/THA2008/C U328-NR/GEPS

RWAHuman/CHN/2ZM 2/21602/G 3P8

RWA/Human/US A/2008/2008747389/G3P8

RWAHuman/C M R/2008/M RC-DPRUA£1TIGEP &
RVAHuman/NIC/2010/80/G1P8
RWVAHuman'USA 2009 DC1/GEPE

RVAHuman/KEMN2010/KDHES1/G12P8

00 RVA/Human/BEL2001BEODOTHGIPE

48

100

1040
?‘—L RVAH uman/ AUS/ 2005 CKOET G 1P 8
100 RVA/Human/THA/2008 CU480-KIKIWG12PE

RVAHuman/CHN/ 2004/L148/G3P8
_?IEFNHUHWEHIBEL.-'200?IBEDUD25-'S1PS

et T (WI61/Rotateq-like)
—= ] (Rotarix/Wa-like)

RWA/Human/H R\VIZ006/C R2006/GEP &

el 1V (OP354-like)

41
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W=~ 2R GBP8 #ijtk i 4 A
(A) VP7 & 5] (B) VP4 2 7]

(A) VPT7 (G8)

70, @ RVA/Human-wt/TWN/106-405-D001/2017/G8P8

@ RVA/Human-wt/TWN/106-415-D010/2017/G8P8

34 RVA/Human-wt/VNM/RVN1149/2014/GBP8

@ RVA/Human-wt/TWN/104-701-D192/2015/G8P4
QO RVA/Human-wt/TWN/28-7/2017/G8P8
RVA/Human-wt/JPN/To14-0/2014/G8P8

*| RVA/HUman wiTHAISSKT 260/2014/GBPS

@ RVA/Human-wt/TWN/104-009-D21/2014/G8P8
@ RVA/Human-wt/TWN/103-006-D64/2014/G8P8

.s| @ RVA/Human-wt/TWN/103-004-D27/2014/G8P8

O RVA/Human-wt/TWN/08-102-880154/2015/G8P8
O RVA/Human-wt/TWN/05-099-133763/2014/G 8P8
O RVA/Human-wt/TWN/08-102-883602/2015/G 8P8

"1 @ RVA/Human-wt/TWN/104-002-D4/2015/G8P8

® RVA/Human-wt/TWN/104-006-D1/2015/G8P8
O RVA/Human-wt/TWN/04-901-997450/2015/G8P8

RVA/Human-wt/ THA/PCB-103/2013/G8P8
Il RVA/Cow-wt/IND/68/2007/G8P14

6 { @ RVA/Human-wt/ TWN/04-97s379/2008/G8P14

— RVA/Human-tc/MWI/QEC287/2006/G8P8
RVA/Human-wt/COD/DRC88/2003/G8P8

"L RVA/Human-wt/ZAF/MRC-DPRU2131/2005/G8P8

RVA/Human-wt/HRV/CR2006/2006/G8P8
4’: RVA/Human-wt/ GER/GER1H/2009/G8P4
RVA/Human-wt/SVN/SI-885/2006/GBP8

H RVA/Cow-wt/ TWN-Pingtung/3-21/2015/G8P11
RVA/Guanaco-wt/ARG/Chubut/1999/G8P14
RVA/Cow-wt/ZAF/1604/2007/G8P1
RVA/Human-tc/IND/69IM/1980/G8P10

Animal strains

RVA/Human-wt/ THA/SSKT-133/2013/G2P4
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(B) VP4 (P8)

98

91

O RVA/Human-wt/TWN/08-102-880154/2015/G8P8
88 @ RVA/Human-wt/TWN/103-004-D27/2014/G8P8
1| @ RVA/Human-wt/TWN/103-006-D64/2014/G8P8
RVA/Human-wt/VNM/RVN1149/2014/G8P8
@ RVA/Human-wt/TWN/104-009-D21/2014/G8P8
I RVA/Human-wt/JPN/T014-0/2014/G8P8
I RVA/Human-wt/THA/SSKT-269/2014/G8P8
O RVA/Human-wt/TWN/08-102-883602/2015/G8P8
Sl O RVA/HUman-wt/TWN/04-901-997450/2015/G8P8
@ RVA/Human-wt/TWN/104-006-D1/2015/G8P8
O RVA/Human-wt/TWN/05-099-133763/2014/G8P8
@ RVA/Human-wt/TWN/104-002-D4/2015/G8P8
7_-| RVA/Human-wt/THA/LS-04/2013/G2P8

RVA/Human-wt/THA/PCB-103/2013/G8P8
RVA/Human-wt/THA/SKT-109/2013/G1P8
1 @ RVA/Human-wt/TWN/106-405-D001/2017/G8P8
»! @ RVA/Human-wt/TWN/106-415-D010/2017/G8P8
M RVA/Human-wt/TWN/103-701-D166/2014/G1P8
n
+ H RVA/Human-wt/TWN/03-102s-176/2013/G1P8

B RVA/Human-wt/TWN/104-701-D020/2015/G1P8

RVA/human-wt/JPN/OH3506/2012/G1P8

RVA/Human-wt/PHI/TGO12-016/2012/G1P8

RVA/Human-wt/JPN/HC12016/2012/G1P8

I RVA/Human-wt/JPN/NT004/2012/G1P8
RVA/Human-wt/AUS/D388/2013/G3P8
RVA/Human-wt/THA/SKT-281/2013/G3P8
RVA/Human-wt/ESP/SS98244047/2015/G3P8

— M RVA/Human-wt/TWN/28-7/2017/G8P8/VP4
RVA/Human-wt/HUN/ERN8263/2015/G3P8

L M RVA/Human-wt/TWN/08-102-689219-25-6/2016/G3P8

I H RVA/Human-wt/TWN/103-701-D022/2014/G3P8

+ H RVA/Human-wt/TWN/104-009-D019/2015/G3P8

B RVA/Human-wt/TWN/105-701-D073/2016/G3P8

94

RVA/Human-tc/MWI/QEC287/2006/G8P8

'— RVA/Human-wt/COD/DRC88/2003/G8P8

RVA/Human-wt/HRV/CR2006/2006/G8P8

RVA/Human-wt/SVN/SI-885/2006/G8P8

— RVA/Human-tc/USA/Rotarix/2009/G1P8

98 L RVA/Human-tc/USA/Wa/1974/G1P8

0.02

RVA/Human-wt/ZAF/MRC-DPRU2131/2005/G8P8
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