Andrei R. Akhmetzhanov, Ph.D.
gt

National Taiwan University College of Public Health,
Global Health Program, Taipei, Taiwan

BIaT S E A N B SEEAEL/ SRR

Email: akhmetzhanov@ntu.edu.tw

AHaJ/In3 pacnpocTpaHeHHUsI KOPOHABUPYCHOM
NnHPEeKI U Ha 0. TaiBaHb BO BpeMA BCIBIIIKH,

anpeJb-aBryct 2021

Mamemamuyeckue Memodbl IKOHOMUKU U eCMeCmMeEeHHblX HAYK

Kagedpa dugp . ypasHenuti, MI'Y, Mockea
10 dekabps 2021


mailto:akhmetzhanov@ntu.edu.tw

Mosa ucropus

JleTcTBO: BoeHHbIM ropoaok CoppuHo-1
Xo66u: pbibaJika, GyTO0JI, Kypbl MO/
[IckoBOM

MOCKOBCKUM (PU3UKO-TEXHUYECKUMN
UHCTUTYT - acll. UHCTUTYT nIpooG1eM
MexaHuku PAH (2000-2009)
[IpukiagHasa maT-Ka U pr3uKa

Montpellier McMaster
University

2011: McMaster University, Dept of Biology (Canada) c Jonathan Dushoff
[IepBO€ 3HAKOMCTBO C 3NUAEMUOJIOTUEN

2013: University of Montpellier (France) ¢ Michael Hochberg
[lepBbIi pa3 paboThl B KOMaH/e 110 6MOJIOTUU



Hauunadg c 2017: Graduate School of Medicine, Hokkaido
University ¢ Hiroshi Nishiura

Real time modeling of infectious disease outbreaks

[lepBas nonoBuHa 2020: «Onep. mtab» mno
NPOTUBOIEMCTBUIO PACIIPOCTPAHEHUS KOPOHABUPYCHOU
MHPeKIUU B MUHUCTEPCTBeE 3[jpaBoxpaHeHus, TOKuo,
Anonus

2020 o H.B.: paboTato yuuTesieM B HanjnoHa/ibHOM
yHuBepcuTteTe TarBaH4, Global Health Program (aupekTtop
Hsien-Ho Lin)






Prof. Hiroshi Nishiura
known in Japan as “80% uncle”

Prof. Hitoshi Oshitani
known for his principle of “Three Cs”



“Three Cs” concept

https://www.bloomberg.com/news/articles/2020-11-
19 /the-scientist-who-saved-japan-once-now-battles-a-
new-virus-surge



https://www.bloomberg.com/news/articles/2020-11-19/the-scientist-who-saved-japan-once-now-battles-a-new-virus-surge

Prof. Hitoshi Oshitani:
“Retrospective clustering approach”

https://www.unescap.org/sites/default/files/2.%20]Japan 0.pdf



https://www.unescap.org/sites/default/files/2.%20Japan_0.pdf

8 April: According to Nishiura’s estimate, if person-to-person contact is slashed by
80 percent, the number of infections will fall sharply in some two weeks and the
COVID-19 outbreak would be contained in about a month.

https://www.japantimes.co.jp/news/2020/04 /08 /natio
nal/japan-contain-coronavirus-one-month/



https://www.japantimes.co.jp/news/2020/04/08/national/japan-contain-coronavirus-one-month/




Outreach for COVID-19






Amabie (77 ¥ £ I) is alegendary
Japanese mermaid with three legs,
who allegedly emerges from the sea
and prophesies either an abundant
harvest or an epidemic.



Monster Under the Sea in Higo Province, 1846.

A glowing object appeared every night in the sea of Higo Province [today’s Kumamoto
prefecture]. When the town'’s official went there and found something like the
drawing, he was told, “I live in the sea. My name is Amabié. Good harvest will
continue for six years. At the same time disease will spread. Draw me and show me to
the people as soon as possible.” And [she] went into the sea.

[Furukawa, Kansaku 2020 JAMA Open Network]



[Furukawa, Kansaku 2020 JAMA Open Network]



Cymmupys4...

e paboras B onep.urabe...

e TpebyeTcd peliaTh 3a4a4U B
TedeHUEe KOPOTKOTo
BpeEMEHU 0€e3 OLIHNO0K

e BKJIaJ B 00IEeCTBO



[1)1aH Ha 3Ty Npe3eHTalUuI0

AHa/IM3 3MUAEeMHUO0JIOTMYECKOHN CUTYallUHM Ha 0. TalBaHb

OCHOBHBbIE MPUHIMIIBI IPOTUBOAEUCTBUS PACIPOCTPAaHEHUS
KOPOHABUPYCHOW MH(PEKIINH, BBeJleHHbIe ¢ HadaJsa 2020 .
Bcnbimka KOBH/la B rocnivtasie TaotoaHs, CBA3aHHOTO C BAPUAHTOM
INCUJIOH, SHBapb-deBpasb 2021
BoJiHa anuaeMuyy, CBI3aHHOM C BapuaHTOM AJsibda B arpeJie-CeHTs0pe
2021
JIBe BCcbllKM /lesibTa BapUaHTA, K-€ ObLJIY YAa4HO NMPeAOTBPalEeHbI

e Bcnbilnka Ha ore TaniBaH$, utodb 2021

e Bcnbika B ieTcKkoM caay B HoBom Tanbee, B ceHTs16pe 2021



Cutyanus nepeja BOJIHOU 3NUAEMUHU
(Hayaso 2020 - anpesib 2021)



Ha 25 anpena 2021:

Yuciao noaTBepKAeHHbIX cay4daeB: 1100, Bkiaw4yasa 12 cMmepTen
977 UMIIOPTUPOBAHHBIX UHPEKIUN; 78 MeCTHBIX;
36 cpegu coctaBa 6boeBoro kopabJis (Panshi fast combat support ship)
2 UHQEKIUU Ha OOPTY CaMOJIETa;
1 caydyay ¢ HeyCTaHOBJIEHHBIM UCTOYHUKOM 3apaXeHUud

6 cJiy4aeB pacc/iefyrTcA

Panshi fast combat support ship [Wiki]






PEHpOﬂYKTI/IBHOE YU CJ/I0 KdK Mepa CHJIbI IINAEMHAHN

OCHOBHOe penpoAyKTUBHOE YUCJI0 R
CpeiHee YK CJI0 BTOPUYHBIX MHOEKIMU Ha OJIHY TEPBUYHYIO0 B a0COJIIOTHO

YSAI3BUMOU NOMYJISILIUU

JPpPeKTUBHOE penpoAyYKTUBHOE YUCJIO R,
CpeiHee YK CJI0 BTOPUYHBIX MHEKIMU HA OJJHY TEPBUYHYIO IPH HAJIUUYHUH
MMEKIUXC MHQEKIMM, Mep CAEePKUBAHUS, U YK€ CYIeCTBYIOIIETO
YaCTUYHOT0 UMMYHHUTETA NMONYJALUN
Cori et al. method (Renewal equation)
Wallinga-Teunis method

Dynamic models

|Gostic et al PLoS CompBio 2020]



JAvuHamMuKa nepegayv uHPekuuu SARS-CoV-2

Kiraccupukanua ciaydyaes:

MMnopTrvpoBaHHbIE
JlokaJibHblIe, CBA3aHHbIE C UMIIOPTUPOBAHHBIMH

.HOKaJIbeIe, CBA3adHHbIE C JIOKAJIbHBIMH

> W e

JIoKaJIbHble C HEU3BECTHBIM UCTOYHUKOM 3dpaxKeHHnud

Z[Ba Pa3/IMYHBIX PENNPOAYKTHUBHBIX YUC/Ia MOTYT OBbITh MOCYHUTAHBI

OTHOCHUTEJIbHO:

1. HWMnopTHpOBaHHBIX Cay4yaeB (CKOJbKO BTOPUYHBIX CJy4Ya€eB B CPeJHEM
Ha OJMH UMIOPTHUPOBAHHBIN )
2. JloKaJIbHBIX cay4YaeB (CKOJIbKO BTOPUYHBIX C/1y4Ya€eB B CPeJITHEM Ha

O VIH JIOKAJIbHbIH )
|[Leung et al NatComm 2021]



JAvuHamMuKa nepegayv uHPekuuu SARS-CoV-2

Rt OTHOCHUTEJ/IBHO UMIIOPTHUPOBAHHbIX

Aimported = E [i local linked ] = R; - (iimported * g)(t)
with imported

where:
e (ixg)t) =Xt i(t—1)g(7) okumgaeMoe 4MCI0 3a60/1€BLUINX
(=koHBoJIIOLUS «convolutiony)
° (g cepuMHBIM UHTepBaa (serial interval distribution)

(MOeT UCMOoJIb30BaThCA KaK NpUOJIMKeHHUE generation interval)

Likelihood

[ locallinked ~ POiS(Aimported)
with imported

|Cori et al method]



Transmission dynamics of SARS-CoV-2

Rt OTHOCHTEJIbBHO UMIIOPTUPOBAHHBIX

Aimported = E [i local linked ] = R; - (iimported * g)(t)
with imported

[ locallinked ~ POiS(/limported)
with imported

Rt OTHOCHUTEJIbHO JIOKAJIbHBbIX

Aocal = E [ilocal linked] = R¢ - ((ilocal linked + { locallinked ) * g) (t)
with local with local with imported

ilocal linked =~ Pois (}Llocal)
with local

[Leung et al NatComm 2021]



Effective reproduction number

smoothed over 5 days (~ mean Generation interval)



[CNA graphic]

CuTtyauua ogvH roja Hasaj,



[IpeBeHTUBHBIE Mepbl, BBeAeHHbIe HA TanBaHe
[lorpaHMYHBIA KOHTPOJIb: BCE NpeObIBaOLIUE A0/IKHbI IPONUTH

1. oo6g3aTtenbHbil [ILP TecT B TeyeHue 3X IHEU J10 BblJIeTa JisI BCEX
Hepe3UIeHTOB

2. 14-Tu fHEBHBIM KapaHTHUB JIM0OO B CIEaJIbHOM KAapaHTUHHOM
LleHTpPe WU B KAPAHTUHHOM OTeJie

3. TOocCJie KApaHTHHA, 7 IHEU IPULEePXKUBATHCA OT COLMAJIbHOU U
paboyer aKTUBHOCTH U

CJIEAUTD 3a 310POBbEM

[Taipei Times]



[IpeBeHTUBHBIE Mepbl, BBeAeHHbIe HA TanBaHe

B 0011 ecTBEHHBIX MeCTaX:

O6s3aTesIbHOE HallleHWE MAaCKX HAa TPAHCIIOPTE M HA Pa3JIMYHbIX

MEPONPUATUIX

15000ntd is about $540



Pe3ysibTaT
no locally acquired infections were reported




BcnbllniKka B rocnurtaJsie r. TaoroaHpb
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boJiblIast BOJIHA 3NMIUAEMUHU
(anipesib — aBrycr 2021)



INMUAEMHUOJIOTHYECKAS CUTYal U
Ha 22 ceHTAOpa 2021 .



Level

Epidemic level as criteria

Prevention measures

Sporadic community

* Masks must be worn at all times on public transportation and in crowded public venues.

* Suggest to cancel or postpone non-essential gatherings that will bring people into close contact with others.

Level 1 infections caused by o ] ] ] , ] ) ) ]
imported cases * Places of business and public venues must implement prevention measures including an identification-based
registration system, social distancing, temperature checks, and routine disinfection.
* Fines for those not obeying the regulation of mask wearing.
* Suspend gatherings with 500+ participants outdoor and 100+ participants indoor.
* Holding gatherings should implement prevention measures including social distancing or mask wearing/partitions, an
Level 2 New local cases with identification-based registration system, temperature checks, routine disinfection, crowd control, and crowd mobility
unknown source of infection management.
* Places of business must impose crowd controls; those unable to implement necessary epidemic prevention measures
should temporarily suspend operations.
* If necessary, entertainment related business or public avenues could be asked to close.
* Masks must be worn at all times outdoors.
3+ community clusters in * Suspend gatherings with 10+ participants outdoor and 5+ participants indoor.
Level 3 one week or 10+ local cases * Apart from essential services, order maintenance, medical service and public matters, other places of business or
with unknown source of public avenues must close.
infection * In community with ongoing outbreak where rapid containment is required, residents need to comply with COVID-19
testing, not leaving defined control places and suspend all gathering and schools.
Five additional measures on top of that in Level 3:
* Masks must be worn at all times outdoors. Violation would be fined.
* Strict inspection on places of entertainment which already announced to be closed. For illegal operations, operators,
Strengthened level 3 on-site practitioners, consumers and participants would be penalized respectively in accordance with law.

* Only take-out for all food service. Enhanced crowd control is required in superstores and markets.
* No banquet for marriage; no public memorial ceremony for funeral.

* Suspend religious gatherings; religious avenues cannot open to public.




Level Epidemic level as criteria  Prevention measures

* Leave home only for essential activities (to purchase food, receive medical treatment, or for essential work); maintain
Rapid increase of local social distancing and wear a mask at all times outdoors.
cases (average number of * When at home, wear a mask or maintain social distance.
Level 4 cases more than 100 per day * Suspend all gatherings.
within 14 days) and half of  * Apart from essential services, order maintenance, necessarily medical service and public matters, works and schools
them with unknown source  are suspended.
of infection * Implement lockdown in cities/counties or districts with severe epidemic. Lockdown areas must be precise and clear.

Restrict on people's entrance and exit. Residents must stay at home.




Kak onpeaesntb 3¢ PpeKkTuBHOE penpoAyKTUBHOE
4YHCJI0 MO JaTe 00bAB/JI€HUA?

10 JaTe NepBbIX CHMIITOMORB?

o AaTe UHPEKIUn?

3aepKKH M0 BpeMeHH

[ToaTBEpX-
JeHue
cay4as

CHUMITOMBI
(kamesb,...)

“UHKy6alMOHHBIN Tepuon” N v
o N
B CpeJiHEM ~5-6 nHeHU
“3azep)xKa NoATBepXKAeHUs caydasa”
~7-14 nHel B HavyaJie BOJHbI 3NMUAEMUHU
~2-5 IHel BAAIbHENIIEM




IPPeKTUBHOE PENPOAYKTUBHOE YUCJIO 110 AaTe 00bsSBJIEHUS

Confirmed cases
Jaquinu uondonpo.adal aAnddq

Reporting date

[ToaTBEpX-
JeHue

CHUMITOMBI

(kamesb,...)

caydasi

“UHKy6alMOHHBIN Tepuon” N
B CpeJiHEM ~5-6 nHeHU

—

“3aziep>xKa NOATBEPXKAEHUS CIy4YasT
~7-14 nHel B HavyaJie BOJHbI 3NMUAEMUHU
~2-5 IHel BAAIbHENIIEM




Ec/i1 monbITaThCSI BOCCTAHOBUTD IMMNACMAUIECCKYI0O KDUBYIO
I10 A4aT€E NNepPpBbIX CUMIITOMOB

OKO0J10 TOJIOBUHBI CJIy4Ya€eB He cojieprKajiu TaKoM HHGOpMaAIlMH



IPPeKTUBHOE PENPOAYKTUBHOE YUCJIO 110 JaTe 1X CUMIITOMOB

[ToaTBEpX-
JeHue
cay4as

CHUMITOMBI

(kamesb,...)

—

“3aziep)xKa MoATBepXKAeHUs caydasa”
~7-14 nHel B HavyaJie BOJHbI 3ANMHUJAEMUHU
~2-5 IHel BAAIbHENIIEM

“UHKy6anMOHHBIN Tepuon”
B CpeJiHeM ~5-6 nHel



JdPPeKTUBHOE PENPOAYKTUBHOE YUCJIO 110 AaTe UHPeKIuu

[ToaTBEpX-
JeHue
cay4as

CHUMITOMBI

(kamesb,...)

—

“3ajiep)xKa MoATBepXKAeHUs caydasa”
~7-14 nHel B HavyaJie BOJHbI 3NMUJAEMUHU
~2-5 IHel BAAIbHENIIEM

“UHKy6anMOHHBIN Tepuon”
B CpeJiHeM ~5-6 nHel



IPPeKTUBHOE PENPOAYKTUBHOE YUCJIO
CBsI3aHHOE C BBeJeHHbIMU MepaMH



MeToAbI

IPPeKTUBHOE pENnPOAYKTUBHOE YUCJIO0 R; o aaTe

NHPEeKI U

1) OxxupaemMoe 4rca0 UHQEKIMH j; B IeHb t:

E(ft) = R; z lr—sAs,

S

rje i; YMCsa0 3ab60JIeBIIMX IO AaTe NEePBbIX CUMIITOMOB B JIEHD t,
U A, IpodUIb MHPEKIIUMOHHOCTH (BEPOSTHOCTD 3apaKeHUS

OTHOCUTEJIbHO JHS MEPBbIX CUMIITOMOB IEPBUYHOIO CJIy4yas)



[0202 S2q.104]

[NYT 2020]


https://www.nytimes.com/interactive/2020/10/02/science/charting-a-coronavirus-infection.html
https://www.forbes.com/sites/jvchamary/2020/06/27/asymptomatic-coronavirus

30 7

~ 201

Density (%

10 1

0 - I

-10

-8

-6 -4 -2 0 2
Days after symptom onset

[Forbes 2020]

[He et al NatMed 2020]



https://www.forbes.com/sites/jvchamary/2020/06/27/asymptomatic-coronavirus
https://www.nature.com/articles/s41591-020-0869-5

2) 3T UHOEKIMH MOTYT ObITh 00PATHO CBSI3aHbI C YUCJIOM
3a00J1eBIIKX 10 JHIO NMEPBbIX CAMIITOMOB Yepes

MHKYOal[MOHHBIN IIEPUOJ h:

t—1
E(it) = th—rhr )
7=1

rae h, MoXeT ObITh XapaKTepPHU30BaH pacnpeieJieHHUeEM CO

CpeHUM 3HAa4eHUEM 5.2 [HEN
3) BbIBEJIU CJIe/l. POPMYJIY:
t—T+x

t—1
E(it) — 2 Ri_h; z i?—cr+x—u Ay—x -
7=1

u=0



MoaeJ b moacyeTa 3a00/71€BILHUX

Mogesb nofcueTa MOXeT ObITh 3alMcaHa yepe3 HeraBHoe

OMHOMMHAJIbHOE paclpe/ieJIeHUE:

ir ~ NegBinom(mean = E(i;), overdisp. = ¢ _43),

t—7+x
E(lt) _ERt Th’ 2 lt —T+Xx— u —X

rje napaMeTp AUCIIEPCUU ¢, MOXKET ObITh 3a/laH KaK:

1) ¢1

2) ¢, = const - E(i;) (HanoMuHawI1aga kBa3u-Ilyaccod, NB2)

3) ¢35 = const - \/E(i;) (mpoMexyTouHaa cutyanus (1) u (2))
4) ¢, > 1 (Ilyaccon)

const (06bI14YHO 0603HaYaeMoe Kak NB1)



MeToAbI

* R; MOXeT ObITb 3a/IaHO KaK KYCOYHO-IIOCTOSIHHAsA QYHKIIHS

BpEMEHH, HAalIpUMeDP, C U3MEHEHHUSIMU KaKJble 5 JHEU WU

* R, MOXeT ObITb CB 6 x®.
t sI3aHO C MHAEKCAaMU MOGHIBHOCTH X, :
— (D)
R =Rocexp| = pix |,
i

rae Ry . 6azoBoe (0OCHOBHOE) penpoAyKIMOHHOE YUCIIO, K-€:
* MOXET ObITh IOCTOSIHHBIM WU
e cUrMOHJHAas QPYHKIMSA BpEMEHH = MOHOTOHHO

yObIBaroIas



[Ipeackasanue Ry, MCIIOJIb3Y METPUKU
MOOUJIBHOCTH, IOKA3aJI0 XOPOUIXE pe3-Thl
[Jung et al [JID 2021]

basoBoe Ry ; MOXeT MEHATLCA BO BpeMeHHU
[Nouvellet et al NatComm 2021]



Effective reproduction number R, by infection date

With known dates
of symptom onset
Asymptomatic
backprojected

Baseline reproduction
number

KycodHo-nnoctossHHas (Kaxk/ ble 7 THEN) Hcnob3ysa MHAEKCbI MOOUJIBHOCTH Ry ¢



Google mobility




Effective reproduction number R, by infection date

With known dates
of symptom onset
Asymptomatic
backprojected

Baseline reproduction
number

Kyco4yHo-nnocTosiHHas (KaxkAble 7 JHEN) Mcnonb3ys WHAEKCbI MOOUJIBHOCTH U
CUTMOMJHYIO Ry ;



Comparing models: Constant v. stepwise R,

Blue: noctogannasa  Black: curmougHas



Comparing models: Constant v. stepwise R,

YKasaHHbIe MOJeEJIN ITIOYTHU HEPA3JITMIHN MBI
B IIJIaHEe COOTBETCTBHUA JAaHHBIM



RO,t nepej:

MeauvaHa 3.09
Baseline reproduction
number

Ry moce:

MeaHaHa 1.76



/IBa K/1acTepa CBA3aHHLIX C /leJibTa BApUaHTOM

I. Knacrep 3a6o/ieBmux B [InHAyHE I1. Knacrep B geTckoM cajy B
(17 cay4yaes) HoBom Tai6ee (33 cay4yasn)

! !

Jun 14: confirmation of the first —p  Sep 6: confirmation of the first
two travel-related cases case of the cluster: a teacher in

_ _ the kindergarten
——p  Jun 25: confirmation of the next

case which was community-
acquired infection



‘Ward area 3
T

Large outbreak e

‘Ward 2
Confirmed COVID-19 case area

Ca u S e d by a n |:| Asymptomatic carrier

£ Main sources of infection

—* Mowvement of family C

asymptomatic -
carrier

[Liu et al EID 2020,
Akhmetzhanov EID 2020]

Ward area 1
{ward occup
by family C)

[Z11] Chat for 10 minutes =]

19 24 25 26 27 28 29 30 3 1 2 3 4 5 6 7 8 9 10 11 12
Mar Apr
Date of SARS-CoV-2 exposure


https://wwwnc.cdc.gov/eid/article/26/9/20-1798_article
https://stacks.cdc.gov/view/cdc/98454/cdc_98454_DS1.pdf

11

On March 19, 2020, case-patient AO returned to Heilongjiang Province from the
United States; she was asked to quarantine at home. She lived alone during her stay in
Heilongjiang Province. She had negative SARS-CoV-2 nucleic acid and serum antibody
tests on March 31 and April 3.

Patient B1.1 was the downstairs neighbor of case-patient AO. They used the same
elevator in the building but not at the same time and did not have close contact
otherwise.


https://wwwnc.cdc.gov/eid/article/26/9/20-1798_article

Large outbreak
caused by an

asymptomatlc oot | | _
:
carrier lem T e
[E11] HH1.2| [HH2]
)
[Liu et al EID 2020] =
ST e
Hi1 [H2.1 | KK12
:
On Aprﬂ 2,C1.1 s_uffered a stroke and was —_— —
admitted to hospital 1. His sons, C1.2 and i i
. . NN1.2
C1.3,_cared f(_)r him in ward area 1 of the. | i
hospital. Patient C1.1 shared the same clinical s o
team and items, such as a microwave, with v 1 REHE —
other patients in the ward. On April 6, patient =
C1.1 was transferred to hospital 2 because of -
. . . TT1A4
fever; C1.2 and C1.3 accompanied him.
i Josr
p—
S~ |
[zia] Chat for 10 minutes 2]
28 29 30 3N 1 2 3 4 5 6 F 8 9 10 N 12
Apr

Date of SARS-CoV-2 exposure


https://wwwnc.cdc.gov/eid/article/26/9/20-1798_article

3aK/IloueHue

C MOMOIIbI0 aHAJIM3a SMUAEMHUOJIOTMYECKUX JJaHHbIX, Mbl
CMOTJIM OIIMCATh ITIOHWKEHHE B 6a30BOM PENpPOAYKTHBHOM
4yucJie, HabJrjaeMoe B KOHILEe BOJIHbI MU IEMHUH

BriosiHe BO3MOXXHO, OCHOBHBIM (PaKTOPOM SBJISIETCH
M3MeHeHHe NoBeJleHUs Cpeay HaceJIeHU (MOBbIIIeHHas
OCTOPOXKHOCTb, HOILIEHUE MACOK, OTMeHa MEPOIIPUATHUN), A
TakK»e 3P PEeKTHBHbIE IIPOTPaMMbl [IOMCKA CJIy4YaeB U
M3y4YEeHUE KOHTAKTOB

YcremHbIM KOHTPOJIb KJacTepoB /lejibTa BapraHTa Kak pas3
OBbLJIO CBSI3aHO C 3¢ PEKTHUBHbBIM OTCJIEXKUBAHHUEM H

KdpPpaHTHHOM KOHTAKTOB 3a00J1eBILIUX



Cnnacu60 60JIbIIOE 32 BHUMaHue!

Tak>xe s BbIpakaro 6J1arolapHOCTb MOUM KOJIJIETraM:
JlabopaTopus Hsien-Ho Lin B HaunonanbHOM YHUBepcuTeTe TaliBaHs

Taiwan CDC (Hao-Yuan Cheng, Shu-Wan Jian, u ap.)

Thanks to the Taiwanese public health authorities and institutions for
surveillance, laboratory testing, epidemiological investigations and data

collection.



Bonpochb1?
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