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[Abstract] This paper reviews the limitations of current infectious disease surveillance and
carly warning system in China, analyzes the concepts and countermeasures of the establishment of an
intelligent early warning platform of infectious diseases based on multi-point trigger mechanism and
multi-channel surveillance mechanism and proposes the realization routes for the purpose of facilitating
capacity building and improvement of surveillance and early warning of infectious diseases in China.

[Key words] Infectious disease; Surveillance and early warning; Multi-point trigger; Multi-channel
surveillance

Fund Program: CAMS Innovation Fund for Medical Sciences (CIFMS) (2020-12M-1-001)

DDOI:10.3760/cma.j.cn112338-20200722-00972

- L BEVEA -

ERFEAERERES . AHRAERAEN  EENTENH,RE LR 2T RPAA R,

ROFAMK) RN, REALXTERR EFY  BFEHERNERATERREER
|, % & E 1

REERARETEEZEA, BEHFEL —LERM AL AL R0 HE LS

NTE L AR
i 7

TR, IRXFEBILAE220F6 A28 NFT AL ETHEEBAHRY THEERFTEAF,

REHER S LR, R8T NS KRR Ao G 5 A M 0 T A A, AR ST E B
TEHBANETARRLY G244 EREHLEHE  REFAATHLRENTERL DR ME, 207 % 3
BARAALETEEHRENRGE, AHALAREER FEEATES AMAVSE ML Ea N meEr e

AR ERE A, R R WEERBRAR, R AL

, A B ) 3 E

TR, AT EMTE L S AAE R SR RREHENTE SRR EMERA,



— R E AT S b W T R G R IR

20 1 42, 90 SF R AT , B Sh P 4 T AT 46 IR R E AL
HTHLRERSG BN RS, 2001 F B R 4% &
HANAWERE  ESERMHM R FHREHE
TEmRGEERENRA, AT RRFL W=
B, T AR 3R B s REEOAR, 2B A E ST AL K
EEAELERETERNFEAGE, #RE THEEK
S E RE D, i % 4 % E 8 BioSense %
g, 3 3T R UK S A AT I T AL R AR B 52 B
EWRAMAL EUGEARHEE AREREE
EERE,RBANET £ R EFIW Pt LR
Alae A% WHO 1997 F 2L 7 A LA FM ML,
Bl R34 m M h 2 1994 F 2L T # K %
FRNTE RE, AHEHARERA T EHNEL, &
A 2R B AT R o R I T

5, REZESLT B R L N EE R
PRERANLETAEHRNEERRG, URESE
RN EER AR, A—EBE LBRT#K
RRARENFTAFHEEREE LT ER R
WA E A, Y REE LR ELET EEHEAY
ﬁﬁﬁ%%ﬁﬁ%“ﬂ%%ﬁﬁ@%mﬁ%%ﬁ
Fe i M BAR FAR B 8 B AT R R B A A AR R
FLETMH Attt Rtk R R R MK
A, A A X K E AR 3R B #T R R R
Bop, & W T i S ] R

1 MEXDXHE, AATTEREELT X In
KA RO BN 2T, A B AR EREZRE &L
MR L, AL R X DR R, WA,
TRANAEHNBE R E R METENE LR EA
REM“WEL"HATTE, R T RIAAFEAAARLK
e e W T B A A

2. MEREERFEASE—, B THERENRA
ETLAERERZENIURBATEIITZ 06 —H K6
AR AELREBEZNH, BB B BIE LK
TR A N TR S, AT £ G AR AR
KIBETET LENM KERRKEFED T HLAESF
REHEARE - REFEFNMERER K
AR R B RN EEAEE
BXWHEME R, ek R EFE KEE
&, XMARE] T R Gt 4o o b T4 A o

3MEHAMMEE ., AATHELRIAEZRR
T2008F EREA2EEAT, LT &4M BEEE.
BRI E R 10F AT B A . o B8 2 2 A7 R A
FORSBAENESTRETE, MLEHEA UL EE

FPAETRATIRF 2% 20204F55 414 Chin J Epidemiol, 2020, Vol.41

S e AR p N, R E KRB R R
ﬂ FANTHRFHFEAREZRAR TR E M
A, EERZRAGMBEELER ) =, BEFERTE
R, BERZ AR A, TERRFE R
BHIHR & o
ZREGRREEMTE S SR AIH TS
Rl W LT & o BB R RO
FERERENNEBRRT &R ERLIAHT A
RMLmERFEHNRE MR E, WEH
HERAEHFRE 5 50R TE i GO M £ EHOR
%%m“mﬁ%%ﬁ%%%iémiﬁwﬁﬁﬁ
o Bldn, KA R vt Bl R R R AL A0 B R
@%”%ﬂﬁﬁ%fﬁﬁﬁﬁﬁﬁﬁ%%%ﬁ%%
REE R ENTENGREE™, FRFETNER
Aty & # %2 LI TE Bt % T & A LA
TEREREF L, HERmENRARE FEF ik
AMBEART &S, XA T LIATE R R
BB R TR SR
BRFEENTE L R ANH , 2B LR
SR AL B9 J B TE R 4, AR K $0E = 1t
H MK ATERERARFE, MR ES
mﬁﬁ%@%ﬂﬁﬁ%#@@%ﬁ?ﬁﬁﬁ%%%
VROl #%xﬁﬁikﬁﬁ%*%4%%v
Ewﬁﬁlﬁiﬁb%%%Jﬁﬁ i 3% A By
mﬂﬂ%&i&%%aﬁ—%@ﬁﬁ&ﬁﬁﬁ%
RENBAEREMREERFHBTURGER
kéﬁ%%ﬁ%ﬁx%@%,ﬂTE&mﬁ%%%
R VA M RO M R AR Tt A TR KA
g m FEHLH
R % R WM TENH, 298 T £ RE B
KK T R M AR IR HFF L
I, EZ THEELZNH R LRT LR FER
%5%%%%%%“Mﬁﬁgﬁgﬁﬁmﬂk&
TR R RAA T A H = RA R Je 0w o k3 A
%N@ﬁa%m%%mk%Kﬁﬁ%m%ﬁﬁﬂ%
R R W TUE A AN FC A AL Y 1R R, BT R
FHTE KR, RE kLA
RUIGRREEMTES ARIH, L5
RAEMPENFHFEAUTIANATEEF:
1 3T E [T A 18 5 5 5 A8k B4R oy B £
SEIL THE;E,
R T B R T AR ok B ke K
WY 5Lt JeAR F 15 R AR BIRBAE | TR 37 Bk
B HE N M ERIE R RATHE R E



FPEIR AT #2475 2020 4E45 41 % Chin J Epidemiol, 2020, Vol.41

R (f B £ WA AR ABRE AT AR
TRBH A B ) B 2K S R AR B o SRR
B 7 AL A 5 BT B9 50 A K RE IR B AR ) B o
KU NFEA T BT BT AL BT R 8 15
B L X BB AR W R LIERE AR LR E K
IR H T g M TE A

REERMEKEELEA, RAIBFEHRZH T
EALH Fu P & o A7 3 E T Bk o B £,
FEERBREERRRECEEERRNE LA
FRENFT EFEHRE, HEBRM AN E
A RER RIS, R R H W % EEH
Fo XHMTEEABRHZ HERFERE, Lotz
REWHERE. RO ERERRREFTEERL R
G RREHRE, WEZFH BELEHR KK
NFRTAFHT MAREEKME ET 2R
R HE T ERICRNEREZ R MK, k8
EHARMERALARE, KR TEFARDMAE
B G WAM . 3T E AR TR R R
HNRE LR TE, BT THTEA, LA
REAREBEAFERE, EEAEERARE. F
EAFAHE AT REAREAF B, LHAMK
AT LB R G 5 30 1T B S AU, B A ® e
2K, S A TR BB R 4R 3R A i 2R

K P BRI A B R E
B, NN E R RN EEZEERR, B
X BEEREEE F R, AR HLET TR LK
REE , BEARMN G — I L A, WEA N E
5 R0 2009 78 % B HIM F &R, &
15 B R F B CDC B R b & Ay,

2. R AE KW EANTA, AR
Qe fa e B = AT R b B S g N TR
&, AR B HAR T+ 2 T o SO M Ao B

WRERB\ R DR, — R RET R0 B &
FE REFEE HAENRTEER EEEH . H
T 7 s8R Y Bl L FEL NN B H
AT HY BE ENBEL T RO TE, L TR
AWENT R WREERFEFRAL N ENN &
WRALIHRHENENTEF &, HEETHT
UEEFHFT A EEAN XA ERFERAFLE
WELETEKL,

DLBUIEE 50 B S A B, A SR 3R R I
R E R B, B E G PR
WAR BWEFALEEARY, wRALHE
TARE BHEEFRFNEERENTET &, FFEH

Y T & A, f 57 A B AR RO AT 2 B R AT W R K
EHAAMREEZFEHANE, AFLETER
5, Bt R EUBCHE ] 1, R O B R A5 A IR
K, B T B 2 Bk 4 ) R B B

SRT, B X — S R R PR S RN A
0yt e , FIUR A T TR R S5 e 0 % e 00 W o, T
DL B2 0 Bl IUEE R B B ¥ R 0 BT
HORFF R M T, 6], A AR, T MR
HAGHEH LA WAL RF EF RN EE”
FRAFAHTET LT HTREAHETF
B iUk AT, R AR T BB R L, ROF XL
REHWRE R A, X3 ZF R BTSN £
TG TT R e P

EEHEHENEETIAMRY, EERAH#D
) e 2T B T R ST AR TR R R A B M I TR
ARG, UWELIAER DRI L m R vk
Bl DL R O L, i T H 5 i E R S PCR AR I,
AERUROALEGEHY , WRERBERZARGEN
ARG, F# LB B S &, &6 AU BT AL
e #ET L R AL ERFSAND
A B I B, S b5 B IR
TR FERAARK,ELRRBITATHN T
B m e R BE A TR Ry Hal BT DLE R IR
FMER, LIAFHTED, XUw, PREEE
BB AR R R R AR e
TR A 0 3% R 3R R A T T B B E MR AE RO, T
ETAEE ZIHEARE LARF B, LI
B S INEL, B 30 o AT A B AL, R I S R
R HTERET,

3. 7o o KRR B R Bk B B AL AL,
T ERE LWL B R JR T R

DVAVAN
H o

T AR ER Rk Ak R T HF
REAZERI,ETEALSTE, REMES
T e B e B 5 o M ok BHE, S e M R
WG RA ARG, TR EMNTETE, fl, HxHE
RER SR FAERER, HERLFHRHTE
BE L F BT RA ARG R E NN TE S T AR
RHNM*ZEE A THRERNEF RN, &
ERERAERBEE R A, LF A& KE R
Am, N T8RS e R R i 238 o s 5 8 18] 8 U R
i, e RO R SRR AR K E AR
FEHACH 2 EF. IRBERRNRAELTEX
B FRRT 2 & ] F AR P B, AR 8 Y B R R BT R



BT BT 8 36, 3K 2 KA AR AT & K
By R

B REMLHENE = FRMHIMN KL
R A R AILA TF R R 2 R i RS R 3R AE 46 AT A
Mo o Ak B Se Al M B4, 1 1 e e I L&
W EHE IR, R At R BB R . dhsh, T UL
RAIBfEREL P+ RBEFELAR EEEA
R R RTINS R E T R &
&, A E R AT A F I A RBAT 28 AL, XA
TRAAE LR ER I T2 REERTEWER,

EMAESZ ZR. LT 5 R RN E RSN T
Eran, RTEFRAARFEFILG RBEAR
W2 b, B R E LR R IE IR R L
FHEBME, R TRE RGO R, 6
U ERELRNE R, &R EEFTNERK, 25
FEEERE LM HWE K TR TE, %
UHRTALRRFEREET, WH, B THEERE
WAFERS ARMRERRFRORAAFET A&
EUHNBEEFEZAN. Bl F3MERIRTE
B EEERANFER(EESATHLA) X
A (A B E T 5 A v DR HEAR
(W LE RFAN BB HFALERERAF)FS
MR REEH K Bk, A B R I
EV6 . A5 6 RENTE R Fo K EmEHR
VeI, B X1 Jem #EAT R R 2, AL B K TE
BRI o Hedn, e A0 B R B KA T, TR A
M E RN T ZL BN, T ABHREEFELE
FRBET TR E G RN R (= E AT
BRI, M EE R R A R, R,
X R B R R Tt — At
bR Atk BRI %, T R BT B B9 AR
We , fE B PR R T I

Bz MEREE ZIHEMATERFH AR
UNIEY &N 23k P RSN NV N 2 LN
AT R B A IR AR DL A B A A e b, 2
THEERREENTE S KA A S R
MAENF BT EARE, T—F, AR ¥k
TR ML K TR TEEEL, A LAHE LN
T H L, S AOR ST E B A B K 2 MR R
b S 0 T A A B ) o

= REERREENTES AN S
RN LT & AR LAHAE

L ARAEE - WERRERALTELE .8
BATET R ENEERRARE S BHHEHHRR

FPAETRATIRF 2% 20204F45 414 Chin J Epidemiol, 2020, Vol.41

BEA MR EAF RN e TERRF %
BERRETTHIE T Rodx BB EH#AT RS
B, KHLATER LW LT TE F 8
% ot DUPR IR % S T oy BORE M 4 S M AR R
MR F I, X6 AR R R AR
AR REAAFTAERMNRERGE LR E 5T
ERAG NG LR ENTE RS EM VR
e Hh B AR A R TSR R R
A N TR 2 A E M T L P 4 S T
L oRpl 5 ENEREeAENTE SeoT g
hHETREFZ B, WEEXZFTREER
TAHEREREERSARERRER LT E UKL L
T HEHIT KRBT ARABTEHMLELERR
SEILE B B, 3K B B B R A xE R R B T
EAFERRLZRE EMNTALLEEML A AW
ERa

2. RESRATERFENERELERR . F
e LTEF & %R B S A RIR 8 BAE, £t
TR EME A, UEGUR A R MR B A T 4
P, A KBTI T U i BUR 1) . % R $U 4R
WRBEH L TEF e RBEWXRAT, ELE
BRABERR G EHERAALZ 28T RGO
ENEE: ARE R NER IR R &y A B S .
A 0, R RS BRI BUR AR B S E
ZA RAEE AP EEMNERKE A, LZ
PR % RABAEA TRE AL, KRBEMETH
BAEA F TR, KA A AR, Ao
R TFHE B ATTTHIEEELTERERME,
MRk 4 B % G 4 e (LT 7 & W9 B B R 2B T

3LANLAYRTEREZNZITEF 6 LA
HHATEN D — N RETTEHRETER %,
FRIWTERRFTERNNEF T KEFI L
BEEFIFATEREERA, B TXRE XL
ERE®, ERARERAETEELR, TREKHE SR
WEPRITHE KRR, FEEFR LAWK F
MRTHEE = HAR 24 Rt E SR R it
HERWER, KRR THTERETUALATR
BRABEFRTINHTERR, LIRS B0
E s, TS TEAL T HKISE
B AR, 07T LRk A R B AR F R ALK B A
b, RETEERMERREE, Wi, B TH
RAENTENZRER ST, NEXATRE
EWENTE RSN FERELT TR ATLH X
B F#ATH LA, B EAT, T, H T E



PR T4 2 &5 2020 4E45 414 Chin J Epidemiol, 2020, Vol.41

4, LT R R AT ZALE  BUF T L
At oA RZE S Tl B R AR, Bl i 2 &
REMAEARE, W T HIRBAESE BN
KM NFE, FEEL LW AT HES S FH
HRBEMBETH PO ESAELEZ, AP
WA UEZRERA LEMSRETERRE, T
HRECWFERTRREAFTAL, FRERLT
UBAMNRG, RAFT G % AL RS AtEE
@%%%&ﬁ%ﬁﬁﬁ%ﬁm%ﬁﬁﬁ%%ﬁﬁ
ARG EATHEA AEE RGNS RNKE, K&
NERNTET G EEHME,

5. BUR XA AR REE e m M T 63
WHEBATEEGRNIRES FERAR EEERE
B RN, G EA BT 6 K BEEAT & B A R AL

(DB I F. & FEATHEBWITATH = FR
AT 5 e U 0 T2 5K, b 4o B ol T T4
RAEF ERE,

(DE IR EMFEL VA, HEEE
B BE AR B B T BOR ALY 2 S 4 0 A
BAGRR, ERFERELE AFHR BFEHE N
FA BT A4 07 T T B AE B

BELUNFEFLEAE2FRENH . K
RILAFETEENENRELE B HEITEE
S, BN TET & 5 BRI A B E R L
THEAWITANEERRAPEOERRNIRELA,
HMEAMI TG EMIA IR LA EREL S,

(4)Z L e I T4 pk R OB & B AL . e
EPLSHHBFHIT HEAR ELRREEL WA
R Ao Bt B AL R N RTEE B LA
A 38 B R i B LSS AR A, 2 S 0 R
AR R F A EALH . B E A, ST ST
%¥Aﬁﬁﬁﬁ&%ﬁm-%ﬁﬁ%ﬁm:m%&%
oL R R HE M AT A i, R M B
EENE M E B ATER N Ea
FIZM IS B R e 2 rhe

5 £ X #

(1] B AR . 2 3 % - 8 7 i SEOKY v S A7 %804 B [EB/OL .
(2020-06-02) [2020-07-20]. http://www.xinhuanet.com/politics/
leaders/2020-06/02/c_1126066593.htm.

(2] #adir, 22 WAk, 28 S, ALY BRI ST ol B 5 e 2 7], vhte
TR R 2= 4475, 2014, 48 (4) : 244-247. DOI: 10.3760/cma.j.issn.
0253-9624.2014.04.002.

Yang WZ, Lan YJ, Li ZJ. Review and prospects of infectious
disease early warning research [J]. Chin J Prev Med, 2014, 48
(4):244-247. DOI:10.3760/cma.j.issn.0253-9624.2014.04.002.

[3] Loonsk JW. BioSense — A national initiative for early detection
and quantification of public health emergencies [J]. MMWR,
2004, Suppl 53:53-55.

[4] Brownstein JS, Freifeld CC, Madoff LC. Digital disease

detection-Harnessing the web for public health surveillance [1].
N Engl J Med, 2009, 360 (21) : 2153-2157. DOI: 10.1056/
NEJMp0900702.

[5] Yang WZ, Li ZJ, Lan YJ, et al. A nationwide Web-based
automated system for outbreak early detection and rapid response
in China [J]. Western Pac Surveill Response J, 2011, 2 (1) :
10-15. DOI:10.5365/WPSAR.2010.1.1.009.

[6] Li ZJ, Lai SJ, Zhang HL, et al. Hand, foot and mouth disease in
China: evaluating an automated system for the detection of
outbreaks [J]. Bull World Health Organ, 2014, 92(9) : 656-663.
DOI:10.2471/BLT.13.130666.

[7] Kraemer MUG, Yang CH, Gutierrez B, et al. The effect of human
mobility and control measures on the COVID-19 epidemic in
China [J]. Science, 2020, 368 (6490) : 493-497. DOI: 10.1126/
science.abb4218.

[8] Lai SJ, Ruktanonchai NW, Zhou LC, et al. Effect of
non-pharmaceutical interventions to contain COVID-19 in China
[J]. Nature,2020. DOI: 10.1038/s41586-020-2293-x.

[9] Lai SJ, Farnham A, Ruktanonchai NW, et al. Measuring
mobility, disease connectivity and individual risk: a review of
using mobile phone data and mHealth for travel medicine[J]. J
Travel Med,2019,26(3) :taz019. DOI: 10.1093/jtm/taz019.

[10] Henning KJ. What is syndromic surveillance? [J]. MMWR
Suppl,2004,53:5-11.

[11] 4. hE AR 2 AEIM ] Jbat: NRTA: HipH:, 2014
Yang WZ. Decade of health emergency in China[M ]. Beijing:
People’s Medical Publishing House,2014.

[12] Bhatt S, Gething PW, Brady OJ, et al. The global distribution and

burden of dengue [J ]. Nature,2013,496(7446) : 504-507. DOI:

10.1038/nature12060.

Stanaway JD, Shepard DS, Undurraga EA, et al. The global

burden of dengue: an analysis from the Global burden of disease

study 2013 [J]. Lancet Infect Dis, 2016, 16(6) : 712-723. DOI:
10.1016/S1473-3099(16)00026-8.

[14] Li RY, Xu L, Bjgrnstad ON, et al. Climate-driven variation in
mosquito density predicts the spatiotemporal dynamics of dengue
[J]. Proc Natl Acad Sci USA, 2019, 116(9) : 3624-3629. DOI:
10.1073/pnas.1806094116.

[15] Lai SJ, Johansson MA, Yin WW, et al. Seasonal and interannual
risks of dengue introduction from South-East Asia into China,
2005-2015[J]. PLoS Negl Trop Dis, 2018, 12 (11) : €0006743
DOI:10.1371/journal.pntd.0006743.

[16] B}, 2, AL, 3. BB AR B R [T ], i

1R 2E 447, 2012, 33 (5) : 540-543. DOI: 10.3760/cma.j.issn.

0254-6450.2012.05.022.

Zhao D, Li ZJ,Zhou H, et al. Review on the research progress of

early-warning system on dengue fever [J]. Chin J Epidemiol,

2012, 33 (5) : 540-543. DOI: 10.3760/cma.j.issn.0254-6450.

2012.05.022.

Nagao Y, Thavara U, Chitnumsup P, et al. Climatic and social

risk factors for Aedes infestation in rural Thailand[J]. Trop Med

Int Health, 2003, 8 (7) : 650-659. DOI: 10.1046/j.1365-3156.

2003.01075.x.

[ 18] Mondini A, Chiaravalloti-Neto F. Spatial correlation of incidence
of dengue with socioeconomic, demographic and environmental
variables in a Brazilian city[J]. Sci Total Environ, 2008, 393 (2/
3):241-248. DOI: 10.1016/j.scitotenv.2008.01.010.

[19] Zhang YZ, Ye CC, Yu JX, et al. The complex associations of
climate variability with seasonal influenza A and B virus
transmission in subtropical Shanghai, China [J]. Sci Total
Environ, 2020, 701: 134607. DOI: 10.1016/j.scitotenv.2019.
134607.

[20] Yuan QY, Nsoesie EO, Lv BF, et al. Monitoring influenza
epidemics in china with search query from Baidu[J]. PLoS One,
2013,8(5):e64323. DOI: 10.1371/journal.pone.0064323.

[21] Lazer D, Kennedy R, King G, et al. The parable of Google Flu:
traps in big data analysis [J]. Science, 2014, 343 (6176) :
1203-1205. DOI: 10.1126/science.1248506.

[22] Liu TY, Sanders JL, Tsui FC, et al. Association of
over-the-counter pharmaceutical sales with influenza-like-
illnesses to patient volume in an urgent care setting [J]. PLoS
One,2013,8(3):e59273. DOI: 10.1371/journal.pone.0059273.

[23] Ye CC, Li ZJ, Fu YF, et al. SCM: a practical tool to implement
hospital-based syndromic surveillance [J]. BMC Res Notes,
2016,9:315. DOI: 10.1186/s13104-016-2098~z.

Wk H 191:2020-07-22)
(ARG 1 E57)

[13

ik

[17

[



