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¢ 2 1# &
FEL R ] R U 5F £ e (severe fever with thrombocytopenia syndrome,
SFTS) 2fd & B #73F & Lyp 4 (SFTSV) i &7 v i K5 o SFTS &
- EATE B Lm0 A% 22009 £ ¢ R4 e A Bie e F AR 1T
EAIER P ABEARg Fif:éf’élﬁ,SFTS:}?af}lJ o oA A 2019 F 11 " &
"FT' TFEBAS ’FT 5] o 2020-2021 & | A 3 B SFTS Ef‘a »] o A BL# (spotted
fever) &_sagh#i > 5. = 48 (spotted fever group rickettsiae; SFGR) g % #7351
ALEp o o SFGR ¥ R 437 F i ahs i e o £ 5 S b B
T4 o 0 R 2005 £ F SE A s BB B 0 2021 E
A TRFLEERT B o & 11jw?ﬁr)]%(human granulocytic anaplasmosis; HGA)
£.d V%’ 5w sk & 2548 (Anaplasma phagocytophilum) g % 5142 q5
:}]33 > 2021 & 1 jp] 41 7 | anaplasmosis )]% B o AZEH PR UHIF SRR
( human monocytic ehrlichiosis ; HME) #.d % 253 4% < 48 (Ehrlichia
chaffeensis) g % %H&éiﬂ:f:}:f}% 0 2021 & i) 1 31 51 ehrlichiosis I b
X ﬁ:}]% % Orientia tsutsugamushi g % 3142 &5 oo I HP%HEIE-
AARGF BB Lz AR & & 97 300-500 AL LR

Bl e2021 4 17 3 10 7 E IR R kSN 247 bl A AR bl -

d AR A ATRT 0 2021 & & S 0E 2 R TW-1(17 B1)) ~ TW-
19(6 ])% TW-22 (4 i]) sequence types & 3 » -bi’%j’x R FR 5% B (2

T o

MAESR T LR AR BRI 4 Pt
CHE AR A
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Severe fever with thrombocytopenia syndrome (SFTS) is an emerging
infectious disease. SFTS caused by the bite of ticks infected with SFTSV (a new
bunyavirus). SFTS was initially reported in Henan and Hebei in mainland China
in 2009. Subsequently, SFTS cases were reported by South Korea and Japan.
Taiwan is located near mainland China, Japan and South Korea, surveillance and
molecular characterization of SFTSV are crucial for disease prevention and
control. In 2019, we found a patient with SFTSV infection. No SFTSV cases were
found during 2020-2021. Spotted fever group rickettsiae (SFGR) are zoonotic
pathogens which cause spotted fever in human and animals. Spotted fever
disease is found throughout the world. No SFGR cases were found in 2021.
Human granulocytic anaplasmosis (HGA) and Human monocytic ehrlichiosis
(HME) are tick-borne diseases caused by Anaplasma phagocytophilum and
Ehrlichia chaffeensis, respectively. Anaplasmosis had been found in Kinmen
island and mainisland of Taiwan. In 2021, we found 7 suspected anaplsmosis
cases and 31 suspected ehrlichiosis cases.

Scrub typhus is the most important rickettsial disease in Taiwan with
approximately 300-500 confirmed cases each year. During Jan-Oct in 2021, a
total of 247 confirmed scrub typhus cases were identified. Phylogenetic analysis
of TSA gene revealed that most of these strains belonged to TW-1, TW-19 and
TW-22 sequence types and are closely related to strains from Thailand, Japan
and South Korea.

Key words: Severe fever with thrombocytopenia syndrome virus, Spotted fever
group rickettsiae, Anaplasma phagocytophilum, Ehrlichia spp., Orientia

tsutsugamushi
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) ~ FE WL ) B S 5 £ g (severe fever with thrombocytopenia
syndrome, SFTS):
wE 8 ] RS 5 & (SFTS)E.4% severe fever with thrombocytopenia
syndrome virus (SFTSV) g % chtd B #7e7eq @ 3142~ fAATE G erﬁfa » SFTS £
%2009 £ 7 RS pEPAER e gAREFE 0 2010 # ¢ B < r2 CDC ¥t 6
B g > 7 SFTVS Tl » 3 317 12 $x# F SFTSV strains » {& § 7 B =
KR DA a16 B >s Y TR D SFTSV i (1-6) o d > SFTSV e
Tk bk A F RS E P g 0 T L FEfee m B Y 0 FEY 2010
BB T os SFTSeiT & GgE B~ P A AXa 4 fE IR SFTS(7-12)e
oA 2019 E F SR SFTS B b(13) B FiR TFRHED AF R P
G B s HEITENE ~ F s g s FE S B T ORIT] SFTSV By 0 B ot sp it B g
"”3'_’ A SFTSV R 2 (14-15) 0 72— #K 33 5 ME 27 igut ﬁ";}ﬂ‘b'g it %_SFTSV 1173
Ao T AR AZ TS VA dEd R S R A R A o SFTS & iR
R AP T S R R N A B AN N RS SRR -
NbE NS £ BE RIS Fid 12-30% 0 H Y ouP kE ARG

%
PAESERFFERSFTSHEE 7~ o> 40

F_&

2 vy > ’ 2 . 2
BEEARL DA ITHE

AP ABRa- FHiE 5% 2 P EEY B fﬁ%}%;ijr&éjgkgﬁ

¥ > SFTSV }I%/%'%ﬁnb AR LN Z B P E D ETAFR e 5 & 3T
reassortment i& {7 P-ig F 1 o P W W £ F P n kB Fow v MUIp SFTSe

SERTRIRS Y P CHEHRFFILSFTV SRR FRA kL A
Ber o F] KR SFTSV A BB A PR R B > HIN TR F B R
T R4 d o h2Ld BB FIEGH %Emg T )i%ﬁf’v Bt i
HeREAE (7 SFTSV # iRl > B ML bl - TF R F1 2R 2 A 47 o



(=) ~zgL# (Spotted fever)
s gL H sr Bh# = 5o =t B (spotted fever group rickettsiae; SFGR) g % 51 4= ¢
B o SFGR 5 E Al s ftme N F 4 hz Lk F L IF
ER S A R RS TN A R L TR
dodk F A RBILDE L e TR A o B R IR
F1-2% @ F 5 12 % o fRAER SR S R > N R R
N g R PR SR S S N LR A
FME AL EW o sl A fpmab i » 5 g - B ¢ 45 R conorii
51 4= Boutonneus fever 2 Marseilles fever; R. sibirica 3142 North Asian tick
typhus; R. australis 5142 Queensland tick typhus; R. japonica 3142 Japanese
spotted fever; R. rickettsia 314> Rocky Mountain spotted fever % o
B % 3 o b4 §_ % R gt s s gk (Rocky mountain spotted fever ) »
“EiS Mg 5 ¢ A b4 (Mediterranean spotted fever ) ~ At g7 i 4X- 4 @
% % % (North Asian ticktyphus )~ p # *zpa#1 % (Japanese spotted fever ) -

P 2 R e drnrmhg e S MR < 30 48 9T/ (15) 50 P & 2008
& ¥ IR Rickettsia felis g % * m}]% B o R ¥taELAL S SRR 4 A58
FRE PG FEREEL(17-19)
APERHFEARSTPF RO REFHRAILT £ Spotted
fever Rickettsiae g %4 - it — ¥ i& {7 Spotted fever Rickettsiae 3% % £71& =
RERFIEFAH o #4772 i THF ~ = 82 4|92 SFGR > #1 & Fln
outer membrane protein A (ompA), and outer membrane protein B (ompB) *
highly conserved housekeeping genel6S rRNA, citrate synthase, |7-kD
lipoprotein i& {7 R FI TR A 7% Mo 47 T 7 i A FenP B 4§
?»lfi?f}ﬁ?}ﬁ!ﬂ?ﬁi A ApRE 0 TRREFIEE JP‘*& ViE¥ h«k%@—l)ﬁ%»]‘ﬁml 3
ek o



(=) ~ AR zlﬂﬁ:}?a(human granulocytic anaplasmosis » #§ # HGA)
V‘%’ % i im¥e @ 2588 (Anaplasma phagocytophilum ) 2 _— #8.% ¥t mve p & 4
SIS RS S R S L LR AR e E SR L
i (HGA) - A. phagocytophilum 7 = § 4+ >+ R AT (5 R ~2
EE)A-FAREELBLE 6§~ I HGA » it & Ao e
MO R RE RN R R o 2 R R 1994 F S 4F L HGA B b 0 B (S
AR/ 2 7 7(China, Japan and South Korea)~ % i&vﬁa %] o LiH,ZhouY % 4
7t 2011 & A fﬁ D HGA A X HjP A B e 4 k™53 iE 26.5%
A.phagocytophilum J& % #751 A= i@k fi sk 8 — A hm 2o & B F sk
Wa sy € NIBFEFFRH R K AT ER S AR 2T
v on IR Y g (Leukopenia) 2 i -] 45 8 U e thrombocytopenia % o H s
P :}]%wfir leptospirosis, murine typhus, dengue fever » ¢ 31 4=4p #f 02 eFofe &
EET T B](20-27) Tt ¥ FIREL 0 AR DRI R ER %iﬁ EAR
ANipw A A E LA E G anaplasmosis 4o (28) j\?%i&-ﬁé’%%
FRA 4R & 3 P W B et % e 1A 17 e R A3 AL Anaplasmae & % 0 15

MR iE- (T Anaplasma £ £ 22> A TR > 24773 B T8

¥ BLZ A %2 Anaplasma :)]%1,%!% e S /»\%‘i}'ﬁlf)]%/,%!%ﬁ » a3 & FUR msp2 %

highly conserved housekeeping gene % 16S rRNA gene & 7 s8 F] T 5 % 7L

GEAt TP e AFaog R 'ﬁ{?éfdﬁa/ﬁ%ﬁi AAM TREEPR

"f'p" X5 o
(=) ~* 5 E 32 4% < $8:2(human monocytic ehrlichiosis; f§ # HME )

Y AIF <R (Ehrlichiaspp.)q — 8.3 $fmiz p F A4 h oW 3 g R

B ERATHUR L EE) Lo A B LT DRkt b 1986

EFIL A 22T F % (Ehrlichia chaffeensis) ¥ 5142 HME » 3 & §_d 4%

B e Sk ATET @ 3R © Ehrlichia spp. ¥ R R ¥ +% 7k (monocyte)~ % 3545 v



 If (polymorphonuclear granulocyte; PMN) ~ fz . IR % n /] 5 & o < $Ri»
FR AN BRSNS R EBEE R S BER R
SR TR T RS S NIRA RS o Ve RS
SRR TR H ¢ R A Gk (29) o A A 2018 & p SH R -
ehrlichiosis 7 * (30) = &3+ % gt PR AR 2% 3 P e Roeha R T e
RIZ_F 2§ Ehrlichia» Bt fa e - Hp A pmhir &2 2 FAFE TR -
LA o (THP R S B 2L Z A W] 2. Ehrlichia :}]%JE!%%' v B2 %lz}%ﬁ:}ﬁa&%’ v 4
highly conserved housekeeping genel6S rRNA, heat shock protein, major
outer membrane gene (omp-1) ¥ A Fl T_F & 47 2 B 47 » T 7 ol
AFNRAPILT LR RES M T EEFP ARG EHBL R
1 ITEHRG £ o

(Z) ~ AP

AR FERAA G R R +H @+ 7 Jm R Orientia tsutsugamushi
2B HATTR e E B AR s o B AR ERD H 1-2%
EF s 912 % o Bk AR T RS FEF DRF KT EH LA
(eschar) » 1 & fefk gk & 32 E S PR VR R~ BB B M T SR E

SR LARLEIEA G A D P AL IE KR 3 T A
BEATEFG 06 1T AR B G 0 $9F keI 2 (31,32) ¢ o

£ 1955 EH B LA BL R R LS B LB o SBE D
AAHITE RE K9G 300-500 1 FE T ] (fdE B 200172005 # = 7
3517450 FE TR ) BB A p 1999 E (5 E X 313-791 B AL T ) -
o LR T RMERE AR B AR O AR TR B 2R
BEaPELoFL T >UEES T T 10 ¢ #& ¥ o Orientia tsutsugamushi
YRRy FTSAS6FLR F B0 B B T RFAE G 20 § R I ehk Al R

H ¥ prototype Karp ~ Kato % Gilliam % highly virulence strains > & & 2. &



i {7 [tk = Boryong J&** lower virulence strain ¢ TSA56 7 & u.ﬁfa,
TAEB A R R B s AR SO REAR R SATIRE s RO B
v > TSA56 ¥ i s n %‘? P e B Gk (33-37) A ERL TR
e (T HP R~ B+ BLE A W] 2. Orientia tsutsugamushi i R B2z e é}ﬁﬁfa U
o AT B E F A7 “,f 7L fi TSAS6 L FI B 7B b £ B ¢F o 2
% = FF¥ GroEL 2 16S ribosomal RNA (rRNA) £k F]l Z_B % A4k L 37 o
EY =R géﬂm%ﬂﬂ%@*%@@iJw%’j%Pf%%@ﬁw

BARE o EHAAROABLI T TLEL LR -

-
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ARPRH D ZZREHR
- R wERR LSRR AR AR AREAIFLATEAZ XL

Juh

—’Mﬁab’a £8 (SFTSV, SFGR % O.tsutsugamushi) % —%’L}}%Lﬁ 02 Bk e o 2
%448 ( 7 Heparin & EDTA 2 2 & 5~10c.c.® & j 3c.c.) ¥ d &+ %
FLATRFIRZ FEARRT RAZEHP 0 o TN FE AR
B FHEAFAEZHEL FP > VIRFEZ AP RREIEFES
ARES FNEZFHRT o FREII B 2 TR SCRE P
FERG BRI REFATTER o p A LR LR
B A NS 0-7 X))~ BRI (A NIRIE 813 ® )~ BLiRAR
2 (e IRES 14-30 R )2 et o p A T R {8 BB R R A A
v EEAF AL RHRILE URRE SRR G R LG R
LG A R RAUR 2 P F 0 hefll 2 ok - fBAT B
Fhed BRI ZZAREES 2 LAF IR ML KR RE
FED 5 B FE 2 A 0 B fEF Y -80°C A W RE A T
cE RGP AITEAL FEE %LI,% J %8 (SFTSV, SFGR, Anaplasma
spp., Ehrlichia spp., O.tsutsugamushi) F it 15 {+# %8 12 Vero » 1929 st
HL-60 e $k33 & 7-28 X {3 Vi A ]?:].E )ﬁa# ’4;“1“%,"’]‘ ‘v FBS kA& ~
Pt RORA ~dmre 2 B0 S o RS PR DA iE R
BB NATEAGH X BY T R £8 (SFTSV, spotted fever group
rickettsia, Anaplasma spp, Ehrlichia spp, O.tsutsugamushi)3s % 3 j#+ o
s AR e R WHATE X F L@ 4ok R 4 (SFTS,SFGR,

Anaplasma spp., Ehrlichia spp., O.tsutsugamushi) +%f : RNA 12 QlAamp

<o
=

Viral RNAKit (QIAGEN) 4 P~ 4 RNA» i & RIZ 5 1% X5 & 2 -

Fﬁ%ﬁ"“]‘?}*l’ ¥ ul’éﬁr} mbta*%ﬁ/L “L€ ’ 1 4.3@:@3:«1\ 7} /m‘)‘b,ﬂ? ' 3EM

10



FFA P e B 140Ul o A w0 PR R AR Y
QlAamp viral RNA mini kit (cat. no. 52,906, Qiagen, Hilden, Germany) %
B’»:}I‘ﬁi RNA > B {3 # RNA ;2 3% 70 uL -k (Water , containing 0.02%
sodium azide) - DNA 2 ROCHE High Pure PCR Template Preparation Kit
( Cat. No. 11 796 828 001 )i"FB’»}I% ARl > B wfE 3 &% 2. SFGR,
Anaplasma spp., Ehrlichia spp., O.tsutsugamushi 1% f& o 7 £ B~4e Fiipn

A2 > 200 pL > ¥7 200 pL 2. Binding Buffer #3223 J2 £ {5 » £ 4c » 40

)

ULProteinaseK » ™ Zif BiR £353 » B 3% 70°C-Rip ) 4o 41 10 & 48 -
£ 4v »~ isopopanal 100 uL 323 J8 & & » “4c ¥| High Pure Filter Tube 1«
8,000xg 3t~ 1 4 4@ o ¥ ¥ High Pure Filter Tube I #7+:7 Collection Tube
> 4c » 500 pL 2. Inhibitor Removal Buffer » 17 8,000x g &~ 1 4 4
£ % ¥ High Pure Filter Tube % #7: Collection Tube & » 4c » 500 pL 2
Wash Buffer > 4 8,000 x g &t~ 1 » 48 > £ 454" H AL wash - =X - &
#% High Pure Filter Tube I #7¢9 Collection Tube {4 » 12 13,000 x g &<
1 4 4 > # High Pure Filter Tube ' 2 F e/ % * §27% © & 8 # High
Pure Filter Tube *x % #7¢7 eppendorf » 4c » 50 pL Fg £t 70°C#0 Elution
Buffer » # % 10 4 43 > 2 8,000 x g #t.~ 1 4 43 > eppendrof » /% %8
T LA E B2 DNA -

2z~ 513 (Primer) sk 3422 & = &2 R & pr4dd) & & (Polymerase Chain
Reaction, PCR) : 31+ ek 3+ 7 2% fpeng & @ 2> H o a A 4 %
B P53 BOR RNA & DNA B 7] > 515 (Primer) &k 3222 & & #- 2 e
FLRE TAET PCRe M ETE A B L3 B 4 }?ﬁ Jn %8 (SFTSV, SFGR,
Anaplasma spp, Ehrlichia spp, O.tsutsugamushi)}: & % template » %X 3+

7 I chprimers v » B EB PN > £ 17 PCR & Ji © 1% One-step

11



I=q

SYBR Green I-based real-time RT-PCR & #& SFTS T o Rl R
40T [ (1)# * QuantiTect SYBR Green RT-PCR Kit, QIAGEN % &~ J&3i&
B o (kB 4e » 1T A D25 pl 0 2x QuantiTect SYBR Green RT-PCR
Master Mix > RNase-free Water » +5f& 51+ » 0.5uLQuantiTect RT Mix >
Bots4e ~ 10ul # 48 RNA > & B % 884% % 50ul o & {7 SYBR
Green one-step RT-PCR & J& : 50°CRT i¥* 30 4 4& » PCR i¥* 95°C 15
4B > 45 = TR 2. 94°C 15 ) ~ 55°C 30 # ~ 72°C 20 4 ~ 77°C 30
#) o 11 real-time PCR & # SFGR, Anaplasmaspp, Ehrlichiaspp,
O.tsutsugamushi 2~ 5 LRNA £ DNA 4¢ » 7 3 2X buffer Mix(50mM

KCl ~ 10mM Tris-HCI ~ 1.5mM MgCI2 ~ 0.1% Triton-X 100 ~ dNTP mixture

1mM) ~ 5 units Tag polymerase + 50 L > ** 94°C%* |+ (denature)10

Ais s 1194°C 13045 ~60°C 1304 ~72°C 1 A4 i i7 30
F s (FitF ik e primer #4a 3 7 R o B 2 F K )0 &
(6w 72°CiT* 10 » 45 - 5 PCRHFMF 3+ 2 A4 * £ » JE 12 DNA ¢
AFEERA $ % ] o 12 DNA sequencing Fri% 2k FII Fx o
AT A S &3 1§ Z 5 R (SFTSV, SFGR, Anaplasma spp, Ehrlichia spp,
O.tsutsugamushi) e 3Ee2 #-z_: RT-PCR & PCR & 4R -2 &
(g &8 dm o B8 R FI R o & &8 dw a0 BT S0 TR R £
i ‘}F B > M Vero, 1929 2 HL-60 % ‘mP $k32 & 7-28 = » £ M wm ]3:]5‘
f}ﬁs—w - M H AR specificmAb £ B & ¥ L4 ¢ > &8 Real-time RT-
PCR &% PCR #-T_ /& 32 }]% kA B d “‘/{L}P‘s B ¥ %8 & 3E SFTSV, SFGR,
Anaplasma spp, Ehrlichia spp, O.tsutsugamushi 2-% |5t > 5 ¥ 4 o %ﬁ
RpE AL RE AN 2R T2 R AN R AL TA K
o

o

o
A SR 1 ]

12



AN FTEAF R B T R 18 (SFTSV, spotted fever group rickettsia,
Anaplasma spp, Ehrlichia spp, O. tsutsugamushi) ¥ fx _F © 3¢ & 3o
WFEEA R RIPE EERHTRATICRE RS T A

MEGA 7 (http://www.megasoftware.net/) 4 #7322 1 E 27 o

13
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1

. SFTSV 2 § i2]:2021 # 1/1-10/31 > % f FEFd 4F 2 53 e 1 #+ §
¥ %+ 896 i » 14 real-time RT-PCR & #& SFTSV » A % IR SFTS 75 i)

. Spotted fever group Rickettsia (SFGR)Z. & #|: 2021 # 1/1~10/31 > 14 real-
time PCR = jZ » % 1&iR[2,930 P fF = s B A m 20 ot > AH R
o G o

. Anaplasma spp.2. & ip|: 2021 & 1/1~10/31 % #p] 2,071 £ 3@ 3R = 5. =0 4
B Aom 2o Wl 0 IR 7 B 52 02 Anaplasmosis g B 0 2 AT ATA T (3
P) > & 2T (2 B)) 2 SEER(2 BI)(Fig.1-3) © g B 2 # #44 F 12 20-39
B % > 129 M S (Fig. 4) o

. Ehrlichia spp.2. % ip]: 2021 # 1/1~10/31 % ¥ p] 2,071 £ @ 45 > 5. =0 8 @
Ao R M FRBLBR UK AT IR LF D (6 6])
ERE o KB E 4 0I5 (Fig. 1-3) o B 2 £ 4 F 11 60 1Y+ R

5 5 1§ M s (Fig. 7) o

. Orientia tsutsugamushi 2_ % ip]: 2021 & 1/1~10/31 > % #& 5% 1) 247 5| &
ﬁ«‘fﬁ’vﬁfﬁff’v B0 A &AW 5 LRR(72 b)) ~ TCEERR(45 B) ~ B RR(33

Bl) ~ & 22 (15 b)) &

™ £4(11 1) (Fig. 5-6) © 7 & 2 & & & 12 50-69
B % o T g d (Fig. 7) o 2 real-time PCR = j* » X &% 2,930 # &
> # ¥ 3 149 ] 5 PCR 15 [(Fig. 1) - Type-specific antigen (TSA)gene
B4 % BT - AR TSAgene 7|2~ » ¥R A 530 5 /&
sequence types (TW-1~TW-30) » = &tk 5 71 ’J B ~? ®W~3m®Z P
AER R0 0 B F TSA B G SATET 0 4 TW-12 27 TW-22
(Fig. 8) » 2021 & &4 3tk & 6>t 12 %7 sequence types (Fig. 8-9) » & 4%

TW-1 4 17*% j\B rva\,—r,: N f“ig—m‘ N r"géf"ﬂ SR 7r,s A}FN/T/J N

14



A ESTW-19F 61 kg fCiERh ~ S ARAE @R S TW-22 5 4
PR Rp S AERE £ Bk o it MG L4787 > TW-1~ TW-19 2

TWHE%W%@§$MO
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E -~ HE@

2021 # 1-10 * » 1/ real-time RT-PCR = ;* » X #& /P 896 i %5 i 3R
3SR G Rt 0 A3 IR SFTS )]’ii Bl o R K imH4e g SFTS T p] o @
BEEE R % 0 R RiRI2930 Fal AR I B A om0 AH R
;vi‘l’é;é%)ﬁa %] = Anaplasmosis % Ehrlichiosis & /B = & » x #& P 2071 i L
- STV | %ﬁﬁ%ﬁ%ﬁ » ¥ 21 7 &) Anaplasma spp. PCR 51+ % 31
% Ehrlichia spp. PCR I %% %] - Anaplasmosis % Ehrlichiosis 7 #4 & @ 3§
mfi/,% » 2021 & :]}ia’&lj”ﬁ WAeAgg > e /r*’ﬁ 35 o ,%ﬁ:}?aﬁf B
B0 iTE kG PR bR E B 300-500 b2 B 0 R e AR E
2021 # 1-10 * » 12 real-time qPCR % #&P] 2930 & & 48 - p|{F 149 &
PCR 5 1248l » & 975 247 BAEZBGIY > PCREILL 60% 0 5 — 24
it = o ST A0 R E o 2 o 0 A& BT TW-1, TW-19,
TW-22, TW-16, TW-28 » ¥2 iltx EY) ffﬁﬁﬁrdffl e d FFRF|ZE FiC B A7
BT cBBARZ = lBE G SHERATAN > mARAE Y - AT

Ut PR R HEAYE G AR FERAE L ANE . TR A

(\-'UQ

v

B4 EREAREAE R wEART FEAR ROV N A OB ERG
15 mEF g o JRIB AR IFE LB EE > - LR

EH > FHDEE SR HBLOEEES £X -
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I~ BREER

d N RER L HE F ERRE TR PR LR
ﬁ@%%&ﬁ%%%ﬁm%%ﬁ%ﬂ%ﬁ’%Aﬁf%WQ*mA*

PERE  FHRENREMILBTREP LA ER G P 5%

i@%%ﬁ@@%@ﬁﬁ%%&’ﬁﬂﬁﬁﬁ%%&ﬁ%—ﬁi@i

$ A o M EE W Opleni 4 o
MPTTELAREABREABR - A M 2018 FF 2

:@_

Al

0202022021 EEF LR ALARBBE B P 2018 &2

”
RABE22020 E2h ] =B 2% AFE: A1 8T = > ¥ 1
22020 #chB AP R TR 5728 A 7= o 4B RIREAREKL R
LB Ko ,}*wa;juﬁﬂ NEGINGINEE S S B g BE S B A
BREFLAPBEF 7 G - AMEHK - FAPCREL > FRIE
Fes > R FIPCREBMEF M (N AE B e IIBL - 2 LA/ RE
e ¥ OORREMA E MR L FEESET A - Rl REA

o 4= BEEG IHES & FEKBFLEE A6 365

=AY ° lE'
PCREIE s+ L3 FIR A LAFA 7>~ 0 FHRGTRA 2 W %2 W
B o B FERTRE LI SR I L o AR OTRR R ¥ B

m

SR ARG BRI F R BB PRSI R R

53 L’F\i i ~~1§F)]‘}P§ B R ALIL 0 B PR R Ry VO A7

n

FEEFL o

Z2HERMAFITAE > B NF RS T B fEA LR
7 5 A 2 Kk~ JFEcE 2 F A, 1 E %?ﬁﬂffﬁ}ﬁfﬁiélig‘T%qi » ¥
DR ER G AIRRE P el TR ELZRDTAEHK o A K
S EE G R R RO S~ o TRIEAPN SR 2 S

‘,:\

‘%ﬁ%ﬁ%%ﬂ£@@W”W@’Eﬁﬁﬂhﬂﬁg%%
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1. FF 2 3B R FT5 P

2021 # 1-10 * - Anaplasmosis % Ehrlichiosis & F|> & » = B4 7 5|
Anaplasma spp.% 31 | Ehrlichia spp. PCR [% 1+ % ] - Anaplasmosis %
Ehrlichiosis & &4 B @ 4% e s » 2021 & 5 &) § 5 +cAB%: - 4 58 1 indy
KT N R ol e [17Ti » & & Gl BcY) 5 300-500 B 0 iR B
AR o o Zg_\r*]}:,;u |2 R A TR 0 SR AR F»"ﬂgﬂﬁ gy
AR g ERAY - BARING  THEANEG LA FE
BRAHB AN ¥ nEm g d g%k@4%@ ﬂim%ﬁﬁkk$
A s FI o RARAT SR ERG FH - 35 R R Y -
PRI A ROF IR ER - LXR S —“’rﬁﬁ CAIEREY & R R Ay
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Figure 1

SYBR Green I-based multiplex
real-time PCR

® Rickettisia 16S rRNA + O. tsutsugamushi 56-kDa TSA gene
® TGR 17-kDa gene +SFGR 17-kDa gene

® Anaplasma spp. msp2 gene (903f-1024r; msp2F1-msp2R1)+
Ehrlichia spp. 16S rRNA gene (HE1-HE3)
=) |f PCR(+), DNA sequencing

AR LA PCR# % ik PCRHIE 14 (15 1 5)
2021/1/1-10/31

& £ (ST) 2930 149 (5.1%)

32 841 (SFG) 2930 0 (0%)
#7785 (HGA) 2071 7 (0.33%)
Y F1# % 5 (HME) 2071 31 (1.5%)

24



Figure 2.

Anaplasma and Ehrlichia PCR screening
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Figure 3.
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Figure 5

No. confirmed cases
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Figure 7
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Figure 8.

Sequence type and phylogenetic closest foreign

strains of O. tsutsugamushi

. | Length of ORF Pairwise nucleotide sequence similarity (%) to
Seq |Representati . ) . .
o~ e ieolate of 56kD-TSA | Genotype |phylogenetically closest foreign O. tsutsugamushi strain from
gene NCBI

TW-1 KMO0605a 1608 Karp 98.3% similarity to UT150 strain, Thailand (EF213086)
TW-2 TY0610a 1605 Karp 97.4% similarity to UT336 strain, Thailand (EF213089)
TW-3 TP0607a 1605 Karp 97.5% similarity to Karp strain, New Guinea (M33004)
TW-4 TP0708a 1608 Karp 96.0% similarity to UT336 strain, Thailand (EF213089)
TW-5 KMO0607h 1632 Karp 95.8% similarity to UT176 strain, Thailand (EF213081)
TW-6 | KHC0609c 1608 Karp 97.7% similarity to UT176 strain, Thailand (EF213081)
TW-7 | KHC0606a 1608 Karp 96.4% similarity to yeo-joo strain, Korea (AF430144)
TW-8 CHO711a 1692 Karp 96.3% similarity to pa-joo strain, Korea (AF430142)
TW-9 [ TPC0701a 1599 Kuroki  |99.7% similarity to Boryong strain, Korea (AM494475)
TW-10 | KHC0704a 1566 TA763 |93.8% similarity to TA763 strain, Thailand (U80636)
TW-11 NTO0707a 1584 TA763 96.7% similarity to TA763 strain, Thailand (U80636)
TW-12 | TT0705a 1593 TW-12  [86.8% similarity to UT302 strain, Thailand (EF213095)
TW-13 NTO0711a 1557 Kawasaki [92.6% similarity to Sxh951 strain, China (AF050669)
TW-14 | TT0711a 1551 Kawasaki |92.6% similarity to Ikeda strain, Japan (AP008981)
TW-15 PT0712b 1569 Kawasaki [99.3% similarity to Kawasaki strain, Japan (M63383)
TW-16 | KHC0707a 1572 Kawasaki |97.2% similarity to UT329 strain, Thailand (EF213099)
TW-17 | TPC0707a 1596 Kawasaki |97.7% similarity to UT125 strain, Thailand (EF213096)
TW-18 | KHCO0706a 1596 Kawasaki [98.4% similarity to UT125 strain, Thailand (EF213096)
TW-19 | KMO0606a 1572 Kawasaki [97.2%similarity to UT125 strain, Thailand (EF213096)
TW-20 | HC0605a 1572 Kato 99.9% similarity to LF-1 strain, Malaysia (AF173050)
TW-21 | KMO0607b 1590 Kato 98.6%similarity to Kato strain, Japan (M63382)
TW-22 | KHC0606b 1575 TW-22  |88.3% similarity to FPW1038 strain, Thailand (EF213087)
TW-23 KMO0806¢c 1611 Karp 97% similarity to $0902151-KH strain, Cambodia (HQ718422)
TW-24 | TNO807a 1602 Karp 97% similarity to UT336 strain, Thailand (EF213089)
TW-25 | TT0908a 1605 Karp 96% similarity to UT336 strain, Thailand (EF213089)
TW-26 TT0910a 1605 Karp 97% similarity to UT176 strain, Thailand (EF213081)
TW-27 | KMO0807h 1605 TA763  |97% similarity to 45QN-VN strain, Vietnam (HQ817459)
TW-28 | TPC0911a 1587 TA763 96% similarity to 02QNg-VN strain, Vietnam (HQ817449)
TW-29 | CHO0807a 1575 TW-12  [87% similarity to UT302 strain, Thailand (EF213095)
TW-30 | HL1004b 1572 Kawasaki |98% similarity to UT329 strain, Thailand (EF213099)
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Figure 9.

Phylogenetic tree of OT 56kd gene in 2021

100 | OT/Taiwan/KM0807h/2008(TW-27)
00 @ OT/Taiwan/TT2103a/2021(L100462)
OT/Thailand/UT302/2004/EF213095
OT/Thailand/TA763/1963/U80636
100 | OT/Taiwan/KHC0704a/2007/GQ332751/TW-10

OT/Taiwan/HL2105a/2021(L100803)
OT/Taiwan/NT0707a/2007/GQ332752/TW-11
OT/Taiwan/TPC0911a/2009(TW-28)

OT/Taiwan/TT2106b/2021(L101056)

OT/Taiwan/TT2106d/2021(L101117)

OT/Taiwan/TT2106/2021(L101158)
OT/Taiwan/TCC15053/2015(TW-35)

OT/Taiwan/TWCDC Gilliam/2006/DQ485289
OT/Taiwan/TT0705a/2007/GQ332753/TW-12

700 OT/Taiwan/NT1008a/2010(TW-33)
100 | OT/Taiwan/CH0807a/2008(TW-29)
99! A\ OT/Taiwan/NT2107a/2021(L101357)

/Shimok
/

OT/Japa
OT/Thailand/TA686/1963/U80635
OT/Thailand/TA678/1963/U19904
100 — OT/Taiwan/KMO0607b/2006/GQ332762/TW-21
OT/Taiwan/TWCDC Kato/2006/AY836148
OT/Taiwan/HL1710a/2017(L062161)-new
OT/Taiwan/HC0605a/2006/GQ332761/TW-20
OT/Thailand/TA716/1963/U19905
OT/Thailand/FPW1038/2004/EF213087
OT/Taiwan/KHC0606b/2006/GQ332763/TW-22
OT/Taiwan/KM2106a/2021(L101146)
OT/Taiwan/TT2104¢/2021(L100773)
OT/Taiwan/TT2105¢/2021(L100970)
OT/Taiwan/TT2106¢/2021(L101060)
100 - OT/Taiwan/PT0712b/2007/GQ332756/TW-15
OT/Japan/Kawasaki/1981/M63383
OT/Taiwan/NT0711a/2007/GQ332754/TW-13
OT/Taiwan/TT0711a/2007/GQ332755/TW-14
OT/Japan/lkeda/1979/NC 010793
00 ' OT/Korea/Yonchon/1989/U19903
OT/Thailand/FPW2016/2004/EF213085
OT/Taiwan/TT2105a/2021(L100794)
OT/Taiwan/PH2108a/2021(L101443)
OT/Taiwan/TPC2104a/2021(L100553)
OT/Taiwan/KHC0707a/2007/GQ332757/TW-16
OT/Taiwan/HL1004b/2010(TW-30)
OT/Thailand/UT329/2005/EF213099
OT/Thailand/UT125/2003/EF213096
OT/Taiwan/TPC0707a/2007/GQ332758/TW-17
OT/Taiwan/KHC0706a/2007/GQ332759/TW-18
OT/Taiwan/KM0606a/2006/GQ332760/TW-19
OT/Taiwan/TT21043/2021(L100648)
OT/Taiwan/HL2104a/2021(L100765)
OT/Taiwan/TT2106a/2021(L101031)
OT/Taiwan/LC2106a/2021(L101143)
OT/Taiwan/TT21072/2021(L101219)
OT/Taiwan/LC2107a/2021(L101329)

] TW-10

TW-28

] TW-29
hi/1980/M63381

TW-22

TW-16

TW-19

] TW-27

(40 strain )

-

OT/Japan/Kuroki/1981/M63380

OT/Korea/je-cheon/2001x/AF430143
OT/Thailand/UT219/2004/EF213100

OT/Korea/yeo-joo/2001x/AF430144
OT/Taiwan/NT1211a/2012(TW-32)

a5 | OT/Korea/pa-joo/2001x/AF430142
L— OT/Taiwan/TWCDC Karp/2005/AY956315
|| O/ Taiwan/TNO8072/2008(TW-24)
po . OT/Taiwan/KH2104a/2021(L100579)
OT/Taiwan/KMO607h/2006/GQ332746/TW-5
9 | OT/Taiwan/KHC0609¢/2006/GQ332747/TW-6
@ OT/Taiwan/TT2104b/2021{L100620)
OT/Taiwan/TT0910a/2009(TW-26)
OT/Thailand/UT177/2004/EF213084
OT/Taiwan/TP0607a/2006/GQ332744/TW-3
OT/Taiwan/TT0908a/2009(TW-25)
OT/Taiwan/NT1011a/2010(TW-31)
83 OT/Taiwan/ML1307a/2013(TW-34)
g9 - OT/Taiwan/NTC1806a/2018(L071122)-new
b0 | OT/Taiwan/TY0610a/2006/GQ332743/TW-2
A OT/Taiwan/TCC2104k/2021(L100636)
OT/Taiwan/TP0708a/2007/GQ332745/TW-4
OT/Taiwan/KMO806c,/2008{TW-23)
OT/Taiwan/KH1909a/2019(L082010)-new

32

OT/Taiwan/KMO605a/2006/GQ332742/TW-1
OT/Taiwan/KM2107a/2021(L101222)
OT/Taiwan/PH21072/2021(1101269)
OT/Taiwan/TPC2101a/2021(L100093)
OT/Taiwan/TT2101a/2021(L100062)
OT/Taiwan/TT2103b/2021(1100472)
OT/Taiwan/TCC2104a/2021(L100514)
OT/Taiwan/PH2104a/2021(L100590)
OT/Taiwan/PH2105a/2021(L100768)
OT/Taiwan/TT2105b/2021(1100840)
85 OT/Taiwan/HL2105b/2021(L100904)
OT/Taiwan/TN2105b/2021(1100940)
OT/Taiwan/TN2105a/2021(1100942)
OT/Taiwan/TN2106a/2021(1100996)
OT/Taiwan/KH21068/2021(1101095)
OT/Taiwan/HL2106a/2021{L101107)
OT/Taiwan/HL2107a/2021(L101204)
OT/Taiwan/TT2108a/2021(1101430)

{— OT/Thailand/UT167/2004/EF213080
90

0.020

OT/Korea/Boryong,/1998/NC 009488
OT/Taiwan/HC2101a/2021(L100167)
OT/Taiwan/TPC0701a/2007/GQ332750/TW-9

OT/Taiwan/KHC0606a/2006/GQ332748/TW-7

OT/Korea/young-worl/2001x/AF430141
OT/Taiwan/CH0711a/2007/GQ332749/TW-8

} TW-24

] TW-6

i| TW-2

T™W-1 (17)

TW-9



i 11
110 & B 52 Péﬂiﬁﬁ&QWﬁ$
PR LA ERAEAREAAN A B BRATRE R B R R 2 A

L
3 %% | MOHW110-CDC-C-315-114409

FRIEA EREFEAR

..u

T3 e 4R ¢ e A AR T

&

B

A it

. 3 AL P '@

B
5

1 This program is in charge HHLALA - &
of monitoring rickettsiae
infections and SFTS virus
in Taiwan, and has been
operating for years.

2 | Applying both nucleic acid | ##% F L L ° &
and serological assays to
confirm the ricketssiae
infections or SFTS virus.

3 Tmymmmmm@mBM’%ﬂiﬁgﬁ,eiﬁW@mﬁ &
7 Anaplasmosis, 31| 2. ZRIFHT £ B LA Iﬁ’v
Ehrlichiosis and about 300 | 8 % i in 2 £ & Rdgpo p
cases of tsutsugamushi in | B2 & ;2 % PFi% £ 4 %5 EF R kR
2021. However, it is not | ¥ ip|3F 2 > (e ¥ Jr**%?*‘fl‘"‘ A
clear whether their works mf Bk B BT R EF &K i
contributing to treatment of | 5 #7ik ¥ > ¥+ A K A& T rrr/‘ T
these patients, or to|[#ipF 3% E Ao
improve their outcomes.

4T REFE AT (A E A ARy | #
L ? o D A A A HOR S FA

ABAZ €T AP B

33



5

[ A

ﬂ 7‘1\ F\‘ 7] &

ot KRBT A € FIAPRH Fd F
A2 RES R B4 p w T
2 EAIG ﬁi,{f.w)ﬁi_‘
'gézjf‘if% ]?’]’f% F T A mﬁm
*F AN AR RE 2 Z"\méﬁj
RN R N
tetracycline) » R B H X Jlb ;
i# & A f’?#ﬁf)?}‘k-f-(," »k%ﬁf’f”%
Rikad g i)t 20 R
@W%@#@%%WLL%%
WAL BN -T2 5 T HE 3
s A E AR IR G E i
i%’—&&%%ﬁ&ﬁ’ﬁﬂ
Vi SR i R gF (= E ¥ i
%ﬁ%ﬂ%ﬁ%&o

NP TS

“ﬂ\- F_&

K

¥ flavivirus % rickettsiae
TG MR B E

Ehrlichia
i |

Anaplasma 2
B ATE S Lo
E;j AL e

HHLALR -

-

— ][a;it g’iz,d’ /U‘-,vybﬂg o

LA T £ L ARS 4BE %
BE~= 0 AN 2018 £ 2
22020 &£ 2021 £ £ F 11
@%%ﬂ%%%O

287 2018 £ 2 R LB
22021 £l =Bk Y AEs
Bdc®x 1 X5 = > ¥ 1 &

2020 & i % B T jc % {4 1T 28

I = o

P17

34




[ A

ﬂ D] g@r ! &

4B RiAEARLE S
Y o T RS R
G R Y Bt g oo

4.d b= BRAEFEARL
¥ PG - AwALERE2PCR
it B RlaEmy o 2 % PCR
Bl (R itk
PIBE 2 L ARRME AL Yk
BAEH A B RIT]) 0 s F 8
BETI-FaFo AR
S538d47= BEEg 1o Eg
dd FHEKHR B E B 35
» PCR B 1L > g 4 4% FlR %
TULESEE B LS.
SE LR BRG] FE kTR
T e B ) e

6. & s TR EA K 2 — A
Eh&HEE AR S AH
B BRI R R
AR S S 8 6
5B HRERAEL F P AT
BPEHLAFFEFL o

Wﬁ e

& % Anaplasma

Ehrlichia % H B R

PR RN -

B o

<

_‘m\j, (w,

oA i };3“‘» § 4 Anaplasma %
Ehrlichia % H 2 RS
% ﬁf'«rﬂ" ’E{‘} E‘:%—IE'_ 5? %\' °

-

35




“ $540 P

D o F. | CTRTSA

8 IHATEAB LA AL FEHEIALL
%L}?;? EEJ_@F;/;’ﬁEé

P2
=

B ided BIHAIAN G o FHP T 0 IR 109 £ 12 0 23

RB & %% = FAdde 4 o

|55
a

36



