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I EYHFR

Taiwan CDC has established an automatic uploading platform to receive
automated and machine-to-machine data from each certificated clinical diagnostic
laboratory. The objective of this study is to understand the applicability of the
automated reporting data through analyzing. In addition, this study further analyzes
the surveillance data from National Infectious Disease Reporting System (NIDRS) of
ten infectious diseases, including zoonotic diseases, to realize the risk regions and
periods. From 2020 to 2021, Taiwan CDC collected 463,627 data automatically and
machine-to-machine uploaded by certificated clinical diagnostic laboratories, of
which 1,002 were detection records of notifiable infectious disease pathogens
(accounting for 0.22%). We observed the collected uploaded data all correspond to the
notification records of notifiable infectious diseases such as gonorrhea, invasive
pneumococcal disease, listeriosis and shigellosis, except for foreign subjects who
have multiple identity numbers. In addition, based on the analyzed results of
infectious disease surveillance data from 2020 to 2022, this study observed that the
occurrence of indigenous Japanese encephalitis and invasive pneumococcal disease
was seasonal, and that of scrub typhus, murine typhus, leptospirosis and shigellosis is
frequent in certain regions by diseases. This study suggests that the automated
reporting of diagnostic data from certificated clinical laboratory might be helpful to
assist the current manual uploading operation. In addition, this study is the 3rd-year
work of a multi-year project (2021-2024). Environmental vector investigation at high
risk regions is going to be performed according to the analyzed results of this study.

keywords : Testing results, Auto-upload system, Big data
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HANHFPfry g2 pdrFE g a > bt

4 b BEYEIT S & 5

A Rl A R XA LR AFE P FLIFERARS 2R AFLT - B

iz
A RN P AT

» IR P ANG G ATE E o 2 AN % — # (one health)

2. B M L 4ank B B
AT - RAASKHERFEE DA RLERES LR AR L5 0 ¥
2020-2022 £ > H 4 R b F PP A FH1Y > THBREIAF R L
X2 AR s R @454 B M 295 Almeida $ 4 A F F 7 % 2550 iz <
g BT T A 0 5] 20%ET 4 AT 0 Y R B Tk
(e FEF) 9L 10% 75 %R g 3FFEE (@F 4B ) A ‘“fr”v
Bp > T¥a g 0 & 1,000 4 (person-weeks) §F 165 % g % > B %K
A ¢ #cE 7 % (Almeida et al., 2021) - ¥ ¢F o 11:47; Tigoi % A & LT T4 22
BRA TR S 0 9 63% AT 20 T gl 3R N p I FRS R RS
sk AR R 0 5 o Mg %SB%guﬁfHﬁﬁ #7308 R
B 3]st Feots € 5 23%(Tigoi etal., 2012) » F)yb > T & & 92 f& 5% o 4azk % W
sFAlY o Y30 BERpBME 2 TI10eBRE EREL A4 o Ll A AT
Bipi B RTRP AL AT 0 A RRE R R
RS RN § B FeR S ORI I Ll S % AAFTEETIZ > R

jr‘t’,ﬁ;‘iﬁazé’ﬁé » Dowell % 4 2 47B %3] » FRGAHEE TP F Ea ]
Tants o EEREA S ?ﬂ‘r« R BRI FF L FRA R KRa o
SEBRAR A 8 S BT HeE T RS BT B 10~20°C 0 o b E R & LT

-\

MRS T TR ,5);;{‘ FREE > fm B kehE A 0 £ Dowell & A Jup) v L 4azk

SERR IR M T A AR e BRSO R T e

EY
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ELARIR F B 0 L - o MERW P AR ARE AR ARG
(Dowell etal., 2003) > &  fc2 = F 57 7 B - AR { MIF 0 4°C > & 20°C e
BAAT EE NG B g a0 L eark A E (Wasas etal., 1998) > ¥ fi@ﬂ h o @
LrpaBirs LR F & LR B A A 5 anliaj(Watson et al., 2006) o 2R i
Fedi Bk T E VIR AE E L P st L K 20°C FSFAREE TR 0 R
FRRRN BRI EE L SR L LR AR E AT VD A
T R e PR P p 2 BV Gt 2 B g A vk
3.4 A

EARLEHBP DL [ ELFEF B4 58k = (Orientia
tsutsugamushi » 7= i Rickettsia tsutsugamushi) #73k > Apfem it F & 2P e
BAR LARPEFLFAPELIRS FRLE - Fp LA RIS T RIL £
Bog i A2 BPaE Fod WA BmRA-SAR: T BEREY B AR
B% % % (immunodominant region) i 88 £ %] —56 kDa type-specific antigen
gene (tsa56 A& %) £ F & R %P el > £ tsa56 AFIR AL A A B
5o =% 48 en 4k %) 4 A (Blacksell et al., 2008; Enatsu et al., 1999; Qiang et al., 2003) - i
Chen % 4 3t 2006-2016 & FF4- ¥R p X suLIﬁ‘v e B x2 T R AT Iﬁe?év\
W BLARL AW A a6 AT ERIFEE LT RAL 5 E 36
B2 AT H P A A e w L Karp A T4 (4 49.9% )~ TW-22 A 714 (¢
17.8% » #p¥ti7 v W% e Kato 4 %13] ) 2 Kawasaki & F13] (§ 14.7%) % =
B = EA AT 824%  defFrt R AL B A £ ARDE AR
AR S A 2 U154 @7 (32016 &= ) & ad %
ed e TW-12 ~ TW-22 2 TW-29 % 3 & tsab6 4+ 3 28 F]4](Chen et al., 2022) - 4
BAFA B > AAF AL B2 FMFIRES TR AR
(rF & BB /BRARRL ) RS 27 835 5 AN F 0 et BEAAER
@ EE Y mRAT S ﬁ}“}l}}%mﬁz TR Bk ASATHRE 0
2021 & 2 b R AR EG BEFL P ATNLERE }?,iw;é»%“ 7 T

B “ﬁi o SR TIE - T T b E3R 42 ¢ > Kuo & 4 77 g >+ 2006-2010 & 7F > 4
WRPATRBLNFE AN ETA RBREEY LAF MO BEE
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o 3 2 E 4% (Leptotrombidium deliense) B # BIp ¥ 5 s g F eanfisfiag (|}
64.9%) 0 & ¥ & TEMRRD] 0 B RR MR E # hE L (L imphalum) #7
il FATSEARAPDEMPEAZE QIS E B F o 2 2 L4% (L. deliense)
gt 4 F 4 A4 F 0 A% (L pallidum) 2 ] § 4 X% (L. scutellare) B~
R AL HRRLBEYETSE A 973 F(Kuoetal, 2015) > £ RN L
EAGH R FIORBEFSE B R
AP R R AR il

ABBE LMY G AN ELERS o SRR LSS

=
(reservoir): ‘& d s hd e Brrvem @350 i B &2 B 0 Kuo % X % 2006-2010

Pk SRR R A R S A

EFBARP AL ZHETF LARB D LM 0 TR 4R e 15356 A F1A
Al BEFR LN 2 Karp & 7174 (66.4% ) ~ Kawasaki # #13] (24.3%) %
Kato £ %14] (7.5%) % 2 & 4| %] > ¢ 98.2%(Kuo et al., 2015) » p* & % 22 + i Chen
FARNIARBUFRALBEIEFZ I L FRARETRRES
(Al s @ Karp £ F14] ~ TW-22 (pan-Kato) # %132 Kawasaki # F1%]) ##
iz x gt R A BAREE N TGP B3, (transovarial transmission ) - gt 2t & & A
o ewm L FRE S BFERDE R H R BERTOFLH—F LM S
Lo RFRES RZOHWE A PEFE-HEFEY -
4 = oo R

¥ 3 Mg & % (endemic typhus fever )> x £ Bl 4514507 & % (murine typhus
fever) » &op i 5 b i F = so=x <48 (Rickettsia typhi) » 45 & @ % 14 et
Fi% (lnsecta) en&gscd > 4 Fe P B adPa R

AR FT 2GR PR G RRE BT 2R B UL RF o

o0 AR As) 0 R
T ARFA A AR EE G A A BRI E (Aoh LauE A5 N
TAREG BT ) A2 I BB s A% F e p R % (Traub and Wisseman,
1978) » & A Fgenfr R b o B BB R A4RE Y 1913 E hE W I 4~ (Paullin,
1913) » H @3k /e 4 % 1930 & fengk @ B 2 £ R 0 5d T ELOEURGFT B R
MR B G FT R > R 2 BRG] ends 7 Bk ik brsr @ (Dyer et al., 1931;
Kemp, 1931; Mooser et al., 1931) -

FAFELAITESE B3 f’})—ﬂ’])‘% REEAEPN 8 i (FFF ~ 4P P

I HGAS B CBAR - EAR)  BEFLEY ik
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BEE? AP P BREPILREE R R 2T S BAE LD
T (B R pA) BB % BEKIEEY M o & 2007-2019 & F RSB
L R R T /Ppn‘&PT’E&]P\Wﬁ He Rp BB LY B AP
)%F%M (& ul 5 2829%% 20.1%) A F 3> RPN H & FEEBEOE#E L
F (8.24%) (Chiangetal., 2022) > /L5 A g I > AL R g | A
Hi 3 M a’:;- Foehu P 5 g 5 R4 B A (Richards et al., 1997) ; - % #-
P2 AR LLE BB ORET S B F ALY AT % 8(Boostrom et al., 2002;
Centers for Disease Control and Prevention, 2009) » ¥ i & B33 (> 3 L2 2 i
BRI FHoBaEEL Y E-2007-2019 £ FFoHE 4Bk 4w 5 18 1/ 7,683
F 6,717 2 9% 29735 0,031 2w » A w2 £ B 25 B H54%E 27%

(& B I% >3 T2 @5 http//lwww.twport.com.tw/ ) » & 4 47 ¢ 2020-2022 &
BoBepzd? i a it ngl 5482344 Fhys fHmvane
LR MRS BRI G o

FALFALIRFRF S UmB G ROFLFF LR > R o d
B T o b8 2 KR E P R F NG5 bldoft, M g R E 4o ¥ enge 4 (Civen and
Ngo, 2008) » o >t 4 B Ay #F 2 % o APREF F % 0 L PHER 2 £

Lo AT RIS S RPN 6.7 1 s B E LT v pb
w4 Fg 2 APA o

el gL F Ry AFEAWYE  FHOF L FLF L84 0316 4p
L f“% 4 270245 ) (Psaroulaki et al., 2012)~ 5. %35 & 17 ¢10.57 &|(Punda-Poli¢
et al., 2008) ~ & & 7 0.08 &»|(Chang et al., 2018) ~ r2 ¢ 7] 0.04 »](Rogozin et al.,
2019) > 3+ > Mm B RARP L3 RS AR GTOR G > ARHT T 2
Bp 3P R ey Y nfFP o oW ABRR S PF B BARR
ERT R R AHENFA FEFEED R BB AT A 3325 108
4 3203-30.18 2 10.18 & » PIERAPH B PR A b & » {2 F 7 NP s
E s F o
5.479 =4 4% >% %ﬁ}}%

FRUI T S A B R LSRR FENERI LA ST RERGH
s %288 (Lepospira spp.) « &=y 88 Ml & 4 & 1 & ik 2 A L R
BHREAFNI LR R AT UK o FEF AN k2 BRUT
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Ed G R AR/ anfRgR S RFARP 2 RZ 0 AR FA G EE
LEVENE VB2 I KR o B A AR SR TERMEA L > ¥
LEN S ES 1 REN NS S NEEE & GRGEIES ¢ BT
Fbte (blao: LR L L2 FE) RRFAAR S SR qEA Lo £ E L

%W%ﬁ<w%=ﬁéﬁ>éﬂﬁﬁﬂéﬁw R I R - TP
8 e AR R g R g?éﬁﬁgﬁﬁ%ﬂéﬁ@%o&&ﬁ

2 BPBHELI F L FABE L A H B REAEFHL T FEH
PR EE ARG EF AR EF(L R4 et al, 2023) > Tsai & 4 8 MR p
20072014 & FLA 47 > 2 ATIE X~ FREFE RFRE S RE LB
AR G 5 T ok R AR ORALS R s e B R B A ok
%*i%ﬁ”’éﬁﬁmﬂ4ﬁﬁﬁéév’ﬁ?ﬁ%ﬁﬁ%ﬁiﬁ%’ﬁm
A TRERD 2009 £ 4 e N RF AR HHIIENBE LRy G kR
%iﬁwﬁ@;*i%%ﬂmeumzmmo%&’ﬁa&@@A%#ﬁ@%%
o FIRAFLR L by L LM -

Fpt o AAT R IR BRI E R N TR X AT B &k
FEAAMECRED RBBORFEFTLRE L AHZES FP RBREYT
WENHIADT A B B fEHFIEHM AR G R g T AR
B IIRE Y TR DRI TR AR RS RER R B
ERLEn %g%wﬁgfﬁaﬁﬂwmezwmfﬁi%f*@*@g# )od 3t
BR sk SRA T EARGT @A AR I ok T kB
B RF TRBLE O RERY AR OB ER S BT EE o £ 2 OAELE R
f o bdey o iRdeiy Pk TRHBLERR TR ELEF PSS
AREBRGRLHFEAREL T o FREFF L DL SRR 2R
i 110 hpd § &R ki o
6.145% fF) 125 2

AP AT R FLA R S AOTAT T Y R dei - ) R 4
FELBEBAFRRG L ABABEAT I L ERF 2 RKEM > pblhz
BIR A ~? vm s A R B AR rREA TR DEIET o
FIEF A T & St g o ﬂﬂ;g@%@w’a—mLa RFF RS AT R
- S % Rk oA A FER (cluster) B % gn R L e (drd 52 FE &)
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BAFEI RTINS B RF R 3§ 2 BP0 EH BN & 2020-2021 £
B 85?22 ap e 2 a8 AR A RER - T L R e E(F
2ARTIINE RS L E, 2020, 2021) 0 £ AAKTREIIBE S HF L AIE H L
jo BB SRR DR RIS ot QAR R T2 v AR R TR
PR EFSORE RIS HFHAAERR L EAFFLRERERY O
Ve EiEa B R RN Y AR RS RFE TN 3V 2 FILA)
AHEE 2L 2 etal,2009; &£ %3 etal, 2018; #3578 etal., 1999) » L ¢k >
BZMSﬁk’WPUFiW%ﬁﬁééﬁﬁgﬁ B AR G FILA A B R
BAR o pEMARBSE T B4 MGNZ 7 etal,2015) > £ ARP A T RE B

2 RE T o Ae AR R A FL YR SRS S B RERAFRERS A ER R
Beff 2 e REELAPMY LY R AL B R BHE G THIE
AR FEET AL TR B AL Bk S KT
BpR IR T AN 2 b % T PR O A AR A S ERA A
2 G R A T R R ARy 2 e TR
Hh s o
T

WO R A B S Bk T 1879 & 4 (R F 7 Dr. Albert Neisser %
Zre(Ligon, 2005) > s B 7 % Y R 4.—42111@‘; i BRI A ELT
B A RATY QR AHMEMEEL RN X AR E SR
Q@%ﬁ?°$?%9ﬁﬂﬁ’ﬂimﬁﬁéil95%%ﬁﬂ#%ﬁ%$&&
SOAFAF AT AR R > ARV E Y EREFL O RL AR T

Biagd (3EMAMBEEAL AulF 1547~2120 &) * B %1
i%%ﬁﬁ%’%ﬁmﬁiﬁ%@%%ﬁiﬁwﬁé’%éﬁﬁ?ﬁ&ﬁﬁﬁi
B o A AT R R FP AL BRWHE LR oROFEREE D BT
£ Jonathan % 4 % 1989-1993 # chi5 & LB, 4F 17 > 4% 5 & FF¢h 8,613 2
MOpFEL B R o F0 R E LS e 152 R

(boradline significance ) s 4 b *& # 4 35 > EHAFTHF L AL LR L0

fabe
Tl
bl
5
=2
5
-
&
ol
=

g#.-;ﬁﬂ;g; CEEAELNERY T AL B TERI AT BB S HE R
B BB R e AREMA T 0 BB R AR GIE L 7 i (Ellen et al,
1997) » BB A F o ESFTERFERAETR - FAV AL DI 20 IR
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200 R o B R e LA F o B e B FIR A A Bk S Ap i A T R B
AT YR 2 ARG EAEORM Y FAAME L B A s S A
B dd R R % (582 7 etal, 2015) o koA & U (T ARG AR B G
BT TR G M AR R T IS LA E LR
2 L S
FPm

AT G TP BT > 2020-2022 T 0 m HBE D€ AResE 2 Kb G E
BONH WA B FRFLFRIOE FHEERTEMATART ML
KRhat T 9% 0§ Eh 5 RN E E?%ﬁﬂi’?%%%ga’f%&%%°&
WA B A AR TR FIF LY AR RN E T L B RSP 4
ZLBRIRTES S RPAFEFELE R R BB IS E o BT & h
L R PR AR A e g T L R R S 'Ffp“%m' Fimot
WRRER A T 533 2 T L p@ﬁ&ﬁik FHZ L R#RE A TB ¥ LTBI #
E3tm Tt L RS EER] RIS | 2 Tl RS E IR eragRn Xk E e
et d ) B(E2ARTINA pE $1F, 2023)  FaEgHaR Y o d R Pon R
ERCERRR R R E R 2 ks S S S S S AL
PN LETR AT 2 AT R0 90 Rt L LA TITRR A F 2 (boradline
significance) er#E?s b ' 3 4o T35 ¢h (p=0.05)> & " > % 5 B Rtk %mED > 3
EW A BEEAEL Y A uF 1,524~1,908 b ¥ AFEET|F E- 0 PREDR %
PR > PR Pier R T L E R IR R F et (EndTB) B -

A3E 5110113 & S ER 2 $ 30 $4E (113&) w4t rEn
%  BpEARELBAG AT GEREFEDL - A FH2FF
Fo Gk R R S TR AT F M RN B AR RS oy 0 ik
CERCHEER R RS R R SR J L S s X
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34 220202022 £ p ki EE ) RAE B REKE L0

caN R B REd " (%)
Jun 29 42.65%
Jul 24 35.29%
Aug 8 11.76%
May 5 7.35%
Oct 1 1.47%
Nov 1 1.47%
Jan 0 0.00%
Feb 0 0.00%
Mar 0 0.00%
Apr 0 0.00%
Sep 0 0.00%
Dec 0 0.00%
Bt 68 100.00%

P kB R SICRERTR

£5 220202022 EMEARBS Y R BRES 0

B R |RIEI > (%)
Jul 166 16.78%
Jun 124 12.54%
Sep 120 12.13%
Oct 113 11.43%
May 101 10.21%
Aug 70 7.08%
Dec 67 6.77%
Nov 66 6.67%
Jan 61 6.17%
Apr 59 5.97%
Feb 24 2.43%
Mar 18 1.82%

PirEBhkgd I ORAEER
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28520202022 EREH A GRS AH B REE P

R0 | BRE[BRELS (%)
May 13 18.06%
Jul 11 15.28%
Mar 7 9.72%
Jun 7 9.72%
Apr 6 8.33%
Sep 6 8.33%
Oct 5 6.94%
Nov 5 6.94%
Dec 5 6.94%
Feb 3 4.17%
Jan 2 2.78%
Aug 2 2.78%
B3 72 100.00%

P kB R SIOCRERR

34 ~2020-2022 & ks 0 B A B REE S0

#50 R BREL v (%)
Nov 2,120 9.73%
Oct 2,104 9.66%
Sep 2,003 9.20%
Aug 1,882 8.64%
Dec 1,881 8.64%
Jul 1,805 8.29%
Mar 1,734 7.96%
Jan 1,733 7.96%
Apr 1,705 7.83%
May 1,694 7.78%
Feb 1,571 7.21%
Jun 1,547 7.10%
B3 21,779 100.00%
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34 2 100-111 # B 44 a8 a5 0 R Ak B R 2 &

#Fop R |BREL " (%)
Aug 61 25.74%
Sep 40 16.88%
Jul 30 12.66%
Jun 22 9.28%
Oct 20 8.44%
Nov 14 5.91%
Mar 12 5.06%
Dec 11 4.64%
Jan 9 3.80%
Feb 7 2.95%
Apr 7 2.95%
May 4 1.69%
B3t 237 100.00%

$1- 220202022 E AR EF T RABREE § 0

S0 | BRE|BRES (%)
Aug 15 25.00%
Sep 10 16.67%
Jul 5 8.33%
Oct 5 8.33%
Feb 4 6.67%
Apr 4 6.67%
Nov 4 6.67%
Dec 4 6.67%
Jun 3 5.00%
Jan 2 3.33%
Mar 2 3.33%
May 2 3.33%
B 60 100.00%
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42 220202022 EREHEHES T AHBREE $ 0

#Fop R |BREL " (%)
Apr 49 10.94%
May 48 10.71%
Jun 42 9.38%
Jul 39 8.71%
Mar 38 8.48%
Aug 38 8.48%
Feb 37 8.26%
Oct 35 7.81%
Jan 34 7.59%
Nov 34 7.59%
Sep 31 6.92%
Dec 23 5.13%
Bt 448 100.00%

£12 320202022 E R REH LA AR SRS Y A B2 F 0

Fp | REE[BEEL Y (%)
Jan 103 16.69%
Feb 79 12.80%
Mar 64 10.37%
Dec 57 9.24%
May 46 7.46%
Nov 45 7.29%
Jun 41 6.65%
Sep 39 6.32%
Oct 38 6.16%
Apr 37 6.00%
Jul 34 5.51%
Aug 34 5.51%
B3 617 100.00%
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4w 220202022 E B FEAESE D A B RS &0

#Fop R |BREL " (%)
Apr 39 12.04%
Mar 36 11.11%
Jan 33 10.19%
Feb 29 8.95%
Oct 28 8.64%
Aug 26 8.02%
Sep 26 8.02%
Nov 26 8.02%
May 23 7.10%
Dec 23 7.10%
Jul 18 5.56%
Jun 17 5.25%
Bt 324 100.00%

247 220202022 E R BRpEF P mE R REks b0

FEL ! BhREg | BREI (%)
Sep 1908 9.02%
Mar 1903 9.00%
Nov 1888 8.93%
Dec 1862 8.80%
Apr 1861 8.80%
Aug 1798 8.50%
Oct 1798 8.50%
Jan 1729 8.18%
May 1711 8.09%
Jul 1630 7.71%
Feb 1537 7.271%
Jun 1524 7.21%
B3 21149 100.00%
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