% %5 ¢ MOHW112-CDC-C-315-144120

GER ML E IR IPES B T

S
WG E PR B R 2 ok RS TR

112 &# B &= § 4% 2

HTH 7;;?5?—;{;]%:

ERES SN IR
Bl 2 fF A fﬁf

AR kst
NEHEF 1

2
Frad o arh N AT §AK

X A Y ARA Wik LAY o A RNEARAFERZ A S SR |0 S =y
ﬁ:i‘x*\%‘ P&k

LERE A



MR 2

R
<
%
A

ft

/4
o
)
7\
&)

-

hpas)
=T

-

4
it

Pl
-

%
G-

W
e
<
=
/T_.

=
S

B2
=
3 ~
.
7
/\
PRI

Ik
=
=
5
=
hpan)
W

I%
\

B &r

(3 H#E= )

% 47

e

8
8 %
12 F
18
20

N N
i 53

>
>

e

% 23 |

¥ 28 |



b

NEE
NNEET T
FERF GRS RABAFFE L 2H 0 R TLBATRELFRGL PR R

WHRE B R o AP TR D e R A TR RE BFE
WREZR AR LFELHAE KT - FREFLEITRTET A R0E > g
HAREFF 2dydl ¢ ¥ SRS X F2 MM 2 L AT #07 BL R o B
AT/ F I R 3l Ae ek 5 9% &9 L > 4o Coronaviruses SARS-CoV,
MERS-CoV, , avian influenza H5N1, H7N9, 2009 pandemic HIN1, Fv‘;:){%i EV-DG68,
SARS-COV-2 © AT8 5 4 IR 2 4 » £ F 4 Tk ¥ 7 cn B 1L 2o & Tk ik 2
HBRFTRBEREE R RIS HLFHRFPFRAORFEY > B Fp MO i@ ildeid
EX MBI B TET R B A RS A H I A g Sk o T
R 2 B Ed OB A HR R o R EERNEY U SR RFS e
B A dre R Ak @www»xmwﬁ' S ERATEIL FRp R A7 F
=R W N G NG B p?}g:r].g_{a),;fj#,? HNG AACKRIC BRI % T
&%ﬁﬂwﬁ’ig%%%%ﬁﬂka@%%iﬂ}@’ﬁi@éf%%%ﬁ%“w;
FPREF O RUMETI oA RENFIRIEF RS o FRMRRIES FE EES
WP pEIE 2 KR BB RERT Lo Ve RM k2 BAFAAT
P2 A AT Aot B AT DATR B AR B APk BORD R R AL R T R
SR AR ORI FARR B R A R TS AR R TG E M R AT Y
thi & %4 22023 &% L £ g £ R T Lo B RN apa S p+ - SARS-CoV-2
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In recent years, climate change, over-exploitation of the environment and
global transportation results in occurrence of emerging and re-emerging infectious
diseases and the spread of these pathogens quicker than ever. It has become a great
concern of international public health departments or research area to detect
unknown pathogens instantly and accurately in the early epidemic, to clarify its
original infection and propagation pathways and to integrate various social,
educational, medical and health and other information to develop appropriate control
strategies for effective control of the diseases. Some of emerging/re-emerging
pathogens caused pneumonia or encephalitis, such as Coronaviruses SARS-CoV,
MERS-CoV, avian influenza H5N1, H7N9, 2009 pandemic H1N1, enterovirus
EV-D68, SARS-CoV?2 et al. If the first appearance of these pathogens in human was
found with only dependence on the alertness of clinicians, who deduce pathogens
according to clinical symptoms of patients and presumably pathogen infection route,
without clear laboratory test evidence, it will cause public panic because of unknown
pathogens and be unable to effectively curb the spread of disease. It will take
considerable social cost. Thus, in the face of rapid change and the spread of
infectious disease pathogens, it plays a key role for disease prevention and control
how to use effectively limited biological specimen to look for known or unknown
pathogens in a short time. For the surveillance of emerging / re-emerging respiratory
viruses, the present project intends to establish a systematic surveillance network for
pneumonia, encephalitis and unknown infectious diseases and to develop a
standardized approach to specimen retrieval and laboratory testing. The surveillance
system is based on the Notifiable Disease Surveillance System to monitor
unexplained severe pneumonia, encephalitis and unknown infectious diseases. Staff
of hospitals across the country and the local health personnel collect specimens and
send them to the laboratory of Centers for Disease Control, Taiwan. The processes of
pathogen detection integrate the advantages of the various techniques of molecular
tests to establish a platform for unknown pathogens. In addition, the project
strengthens the collection of pathogens and aggregates analysis of gene sequence
data. When the unknown emerging infectious disease occurs in the future, it can be

rapid detected and compared to understand the possible source of infection, disease



trends and to benefit outbreak investigation, the data obtained serve as a future
prevention policy development and related diseases research important reference. In
Taiwan, 2023, severe pneumonia surveillance revealed that the viruses detected in
severe cases were influenza virus, SARS-CoV-2 and Metapneumovirus. Respiratory
cluster surveillance revealed that in addition to influenza viruses and SARS-CoV-2, a
variety of respiratory pathogens co-circulated prevalently in the community. In 2023,
a rare pathogen - Naegleria fowleri was detected from a case with unexplained
encephalitis. In Taiwan SARS-CoV-2 genomic surveillance revealed that BA.2.75
variant replaced BA.5 as the predominant strain in February and January 2023,
respectively for the imported and domestic cases, and the subsequent XBB variant
replaced BA.2.75 as the predominant strain in March and May 2023 respectively, for
the imported and domestic cases. Prevalence of BA.2.75, and XBB caused the slowly
declining epidemic to rebound and caused wave-like epidemics. The project makes
us understand the etiologic spectrum of severe pneumonia, encephalitis and unknown
infectious diseases. The project will effectively address domestic unexplained
infectious diseases, emerging pathogens and prevent infectious diseases in real-time

to reduce the social impact.

Keywords: pneumonia; encephalitis; unknown infectious diseases; pathogen analysis
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HIN1 £ 2015 # 5= & MERS-CoV R4 » B o1 L4370 Bl 2 L WLET iz £ & Mo
ARE L BLBAR A HE LT RTER AR G RE R RS S BT R
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RS ETREPI LD R A FERBENFT SR (L
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%] » ¢ 4% herpes simplex virus ~ varicella zoster virus 2 Mycobacterium tuberculosis % » ¥
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T IR AR F] (17) 0 B RS MG o P R TR A2 B R
E I xE R P e
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FE ez 9 Flt UNEX #2020 Xfrd 2 B pb et 757 7 LARDEBRE R
Poo ¥ BB HId| 2 AEp ¢ w3t 1005-1908 & ) B 5 =t £-4F UNEX i& 17 £ fl > few iV
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B g 28%BR7Ed AR FH IS TN ZRHER > ¢4 Neisseria
meningitides - Bartonella henselae - Chlamydia pneumoniae #* = > 2 % influenza ~
enterovirus ~ Epstein-Barr virus % 5 4 (18) » & (/1 & ch &> % ®> 1999 # 3¥ 4 West Nile
virus Ho K HERA N ot AR F Y 0 Br UNEX E RIS ATR B A B sl £
£ (19) - p % % B Arizona ~ Washington ~ Minnesota ~ California % -+ 35¢ #- UNEX &
(KL AR AL L R E

& K ATE e o R A IR > 4e SARS-CoV, MERS-CoV, SARS-CoV-2 4§ it i
H5N1, H7N9, 2009 #74]/g HINL % -+ 7 &4 EF& B %%E*/I‘ﬁ o RY egy EFD—‘F% e T
A FE 7] > 2] 217 real-time PCR ¥ p] > 72 5] 3 B35 44 B 7)) ek 34 > 3P real-time

PCR ¥ B> 2 L3725 R ¥ P cHE & 1 o 7] real-time PCR fi® = #3p) F eh i 4| |ee
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B RS i SR AR 0 #5395 12 multiplex real-time PCR = j2 i {7 & 4v— 456 (7 5k -
6 M 7o R & o multiplex real-time PCR £233 & 15422 B ket > M7 5 =
PPEFdERAFIZANNGS) - W e b P EFR2TRAkME 4 dLAhsks
P2 BRI 2 KR ARAT L AT 50 A kG HHATER @ Aop o i R R
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BREEAL > FLARDPRERRKRETE WM ARFA L DEL £
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E&1IFIEP

1 2280 LEpBHERRLRERRE e £2 P R FILE% L 200-300
B% o ereaE 3 H 5 4-500 (%) 1500 B %) -

2. E2HAFEAP RFGL LR AP RIS R L RERIRER -

3. RiFHAMER

4. FRRAMAFIR 44T

?#ﬁ&(iﬁ%ﬂ*é)
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WHRREED - FIRUFL P RFLET LT FHRERFELBLH2AR
o fpmF £ P RFEL L 300-400 B % 0 *g ¢ 200-250 B % o
2. M R E R R -m b s BT 3R
(1) #0426 38 & ¥ A R PF R AL T D ET
(2) 2Hfap B % ¢ BALTE & IR 48 ) PR H R
() BeE ik » BETALN2
1AM BE g TReT
(1)Acute onset with bilateral infiltrates consistent with pulmonary edema (within 48
hours)
(2)PaO2/Fi02 <200 mmHg
(3) No clinical evidence for an elevated left atrial pressure (i.e. exclude heart failure
related)
2RE R G e B o
3. AP RFM W jchix e
(1) &g (- B2 2p)
(2) # 4z 38°C o
@) MMHFHF N ET (EREIFLFFTEILBFI) ~HIH - AN
ErppkEE-m o
(4) ¥ tprL - A% EFE (REX ¥4 E)
4 P@ AP RIS -PETAE- FhEE
Bfe7 2 p 7= o QRERSTRAF L BB FRRE L b -
AR T BRpd o RIRSFELD RZRAELLERBS
5.9 R Al 18 % i 42
multiplex real-time PCR/RT-PCR @ &-$+5 142 X 7 i s R -7 B3l F 28 il oc

—-FEERLTH A

B R £ 3w Rl R o 2L real-time PCR/ & RT-PCR = i e51 3 {rif ¢+ 5 7
FERF A ERHRLAE TR T ARBRE FALGE B AR R+
(20, 21) ~ Hp# (22) ~ = b £ 4 (23) © B5p o 4 (229E, OC43, NL63, HKUL,

MERS)(24-26) ~ * % i ** 5 % (metapneumovirus)(27) ~ # + s & (bocavirus)(24) ~ &l
i+ 1-4 Al(parainfluenza type 1-4)(23, 24) ~ % 4 (23) ~ f p# (28) ~ L 7 H e B &



51,2 4129 -~ E .fim’?é':}?a%‘, (CMV)(29) ~ 31L& 4 (30) ~ ** ;ézij‘: 7 (30) % -
i ¥ 2 78 P e 4% influenza A virus, influenza B virus, RSV, adenovirus,

metapneumovirus, rhinovirus, HSV1, HSV2, CMV, parainfluenza type 1, 2, 3, 4,
coronaviruses (229, OC43, NL63, HKU1, MERS), human bocavirus, parvovirus, VZV,
enterovirus, Legionella pneumophila, Mycoplasma pneumoniae 24 f&.5; i #
Respiratory 2.1 plus Panel tests f& % :#4| - ' 3@ # 7 e g ip] 17 i+
(Adenovirus, Coronavirus 229E, HKU1, OC43, NL63, Mers-CoV, SARS-CoV-2, Human

Metapneumovirus, Human Rhinovirus/Enterovirus, Influenza A, Influenza B, Parainfluenza

type 1-4, RSV 2 4 #& ‘= [)( Bordetella pertussis, Bordetella parapertussis, Chlamydophila
pneumoniae, Mycoplasma pneumonia) °

W B3 P ¥ 7 influenza A virus, influenza B virus ~ Human adenovirus ~ RSV ~
Coronaviruses (229E, OC43, NL63, HKU1) ~ HSV1 ~ HSV2 ~ VZV ~ CMV ~ HHV6 ~ Human
metapneumovirus ~ parainfluenzatype 1 ~ 2 ~ 3 ~ 4 ~ Bocavirus ~ Polyomavirus (JC ~ BK ~
WU -~ KI) ~ Parvovirus ~ Enterovirus ~ Enterovirus D68 ~ Human Parechovirus ~ Rhinovirus ~
Japanese Encephalitis virus ~ Dengue virus ~ West Nile virus ~ Chikungunya virus ~ Toxoplasma
gondii ~ Mycoplasma pneumoniae ~ Hendra virus ~ Niphavirus ~ Acanthamoeba - Naegleria
fowleri ~ Chlamydophila pneumoniae 40 T R 10

TR AL RSP F P2 F EE real-time PCR & 2 5 % 447 « 1 &) 2
Yo L ERAR S RSP P2 F e real-time PCR F B g % 21T o F &) Fde
T 1 (1)F #4&xF & (Takara Cat. #6110A) @ 1 #* p & % fk 5 B~ % 5L MagNA Pure Compact
Instrument (Roche Applied Science)it {7t -1 fa 5 B~ > B~ 5 ul X B2 2k > 1% "8
# fik(random octamer):i& {7 & # 45 F J& > & = % — 3 cDNA (first strand cDNA) © % & 22 51
33 65Cie* 5448t » B3k > £ 1% PrimeScript RTase reverse transcriptase & i
F sk o FsiEiE 5 A 30CiE* 10 #4818 - £ =X 50C i¥* 60 » 45 > & {& 95°C i*
* 5 4 4% - (2) Real-time PCR &~ J&(LightCycler® 480 Probes Master) : 20ul. DNA £ cDNA
# 4722 1x LightCycler 480 Probes Master ~ 200nM forward primer ~ 200nM reverse primer
r2 %2 100n M hydrolysis probe & & - ;& £ 3= 12 LightCycler 480 % *t(Roche Diagnostic) i
FFE R F BiEZ4oT 195°C 10sec s 4 45 cycles z_ & J&(95°C 10sec ~50°C 30 sec »
72°C 1sec) » B {4 30sec "% (cooling)x 40C -
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% i £ <A (high throughput sequencing)# i#| & 3t @ & 3 ~ LA de novo A 4 47 5 +
et O BFEARIIFAFE O ERVEATATFIEFAE AN AT c HW AR L RE
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70°C & * 10 ~ 4815 % 3tk > & 1% transcriptor reverse transcriptase & {7 & & 4% 5 J& o
FRiER L A5 CiE* 60 48 - & = 2. % — %% cDNA 44 ~ DNAligase -~ DNA
polymerase 2 RNase H » 16°C i¥* 2 /| BF% = % = "&£ = (second strand synthesis) o
(2)6~8 =+ % - % cCDNAZ A& B - A= Bt B EFA BT/ Q)B4 44
A2 A0 LiERE 4 AT 2 A5 0 ot §F Genebank FALE
e B o AL
i%%iﬁﬁﬁ%’%uéﬁﬁﬂﬁﬁw%ﬁﬂ§m’%ﬁ%§ﬁﬁ;$%;¢
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2023 £ 4 7 18 p Efc T HY (4R P 0 AP RFH L LEULAR 0 410 ¥ 1 4F 35
B> 13 bR IE 1 (37.1%) > ¥ % 1) 5 ] SARS-CoV-2, 5 ] HIN1pdmO09, Adenovirus,
Metapneumovirus ¥2 RSV+Rhinovirus % 1 &) »
2023 # 1-10 * ARG B3 Lo 0 TR R A ARSI 0 (S * Respiratory 2.1 plus
Panel tests & 7 2% > #F&|F B BFHg R 17 ﬁé_:fgai (Adenovirus, Coronavirus 229E,

HKU1, OC43, NL63, Mers-CoV, SARS-CoV-2, Human Metapneumovirus, Human
Rhinovirus/Enterovirus, Influenza A, Influenza B, Parainfluenza type 1-4, RSV % 4 & ' 7

( Bordetella pertussis, Bordetella parapertussis, Chlamydophila pneumoniae, Mycoplasma
pneumoniae o 237 Hid dFn R HF ERIE B % o B¢ 37 Gk der g o R @ AR
29 %] SARS-CoV-2 » 9 1] Metapneumovirus > 3 & RSV » 2 &] Rhinovirus » 1 ] RSV+
Rhinovirus » 1 #] CoV-OC43 > 1 ©»| Parainfluenza3 - &7+ 2023 # 2% L £ B X

i & 5 g+ - SARS-CoV-2 £ Metapneumovirus -

o R AE-R AP RFI ERIGE

2023 & 1-11 * # P R F]%s L > s 2hi sk 74 5)(203 4 48) > B ¢ 12 GlRRERIEE 0 & 3
1 6] F 8o -4 0 ¥ 2 J & (Naegleria fowleri) ~ 1 ] SARS-CoV-2 ~ 2 | Enterovirus ~ 5
%] Human herpesvirus 6 (HHV6) » (5 & ¢ 3 1 | FF2% ) BK 2 WU Polyomavirus » 2 i
e 2% 11 RSV)~1 ] Rhinovirus~1 &] Human respiratory syncytial virus(RSV) % 1 ] Human
herpesvirus 5(CMV) -

AP RE - A ge 15 5| (59 EiedE) H ¥ 9GS > & 2 5 & Rhinovirus (1
o) e PR 1) WU polyomavirus > ¥ 1 &) FF5& 11 CMV) ~ 2 & Parvovirus B19 ~ 1 &#] HHV6

% 1 %] Adenovirus °

MO EERVEME R

2023 # 1-11 ® i 3F 562 ke if HRE 2 > A F 1200 B &4 o Rl ARL &
real-time RT-PCR % i#| Influenza A, Influenza B, Adenovirus, RSV 4 #& > & A #& ! :){is R
> FE 4§ % * Respiratory 2.1 plus Panel tests & (75 @ 287 F FFig R 17 f;é_:}l%i
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(Adenovirus, Coronavirus 229E, HKU1, OC43, NL63, Mers-CoV, SARS-CoV-2, Human
Metapneumovirus, Human Rhinovirus/Enterovirus, Influenza A, Influenza B, Parainfluenza

type 1-4, RSV 2 4 #& ‘= [7)( Bordetella pertussis, Bordetella parapertussis, Chlamydophila
pneumoniae, Mycoplasma pneumoniae - 562 # # % g 4 ¢ > H ¢ 513 2 (91.3%)# 11 =¥ wx
EHRME o dod - o B 082023 & 1211 0 ¥ LSt R EERE A RET R R
# H3N2 (214 %), HIN1pdmO09 (131 %), SARS-CoV-2 (31 %), Rhinovirus, Adenovirus,
RSV, Metapneumovirus e Fr - # %7 F B % > &% 173 Fopa o blde— & RBHES X
B 247 e %JF’{ » ¥ % 11 SARS-CoV-2, H3N2, HIN1pdm09, RSV > %1 2023 & 1-11 * "ﬁ%

TRE A > SARS-COV-2 b+ % 4B eF R if 5 R I B AAL i T o

Fo—- 22023 # 1-11 * 2 @er g HERE 4 R 1

Microbes BEEIWO
Adenovirus 15
Adenovirus+RSV 6
CoV-229E 1
CoV-HEU1 1
CoV-0C43 3
Enterovirus 4
Enterovirus+parainfluenza 3 1
Enterovirus+Rhinovirus 3
HIN1pdm09 131
HIN1pdm09+RSV 3
H3IN2 214
HiN2+Adenovirus 3
HIN2+HIN1pdm09 4
H3N2+metapneumovirus 1
H3N2+Mycoplasma pneumoniae 3
H3N2+Rhinovirus 1
H3IN2+RSV 2
Influenza B 3
Metapneumovirus 10
Metapneumovirus+Rhinovirus 6
Mycoplasma pneumoniae 5
Paramfleunza 1+Rhinovirus 1
Parainfluenza 1 6
Parainfluenza 1+Rhmovirus 1
Rhinovirus 24
RSV 15
SARS-CoV-2 31
SARS-CoV-2+H3N2 6
SARS-CoV-2+-HIN2+RSV+HIN1pdm09 1
SARS-CoV-2+Metapneumovirus 3
SARS-CoV-2+Mycoplasma pneumoniae 1
SARS-CoV-2+FEhinovirus 2
Negative 40
BEt 562

SARS-COV-2 5% A 8 3 8| & 74+
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2023 & 1-11 ¥ 43 3 4% & 17 4271 4 SARS-COV-2 B 4 % 2. 5 % A F1 A7) > & %3
thBich 4k = > H ¢ 14 &) Omicron BA2 (2 7 &]~5 *t 74k)~447 &] Omicron BA.5( 4
491 B~ 5 ¢ 356 ) ~ 908 ] Omicron BA.2.75(4 & 686 i ~ 5 ¢+ 222 &) ~ 128 |
Omicron BQ.1 (~ 2 92 & ~ £ *F 36 &5 *F) ~ 2774 ] Omicron XBB.x (» 2 1456 & ~ £
I8 ) o E MBS VR RIGHEE P D AR 0 SHBE B RS AN
MR P 2022 £ 67 BAS plAgAR BA2 F 5 Atk 2R ERE L pd AR A
[N S = ),%4’“]% Plag & p 2022 &# 9 % BAL M Hldz4% BA2 = 5 4 5itk02022
£ 12 7 ®{EL ﬁp‘i Ald BQ.L B BAS = 5 A jnfk et BQL oA = 5 Ak
Fa BA2TS Bt b A4 A w227 210 ok BAS 2 4 intk (Bl-,42)
s XBB ¥R M= 42023 & 20 B~k BQ.1 & 5 1tk o4 XBB % R g et
PR w2023 # 32 2257 Bk BA2T75 = 5 A ntk(Bl- A2 ) XBB # 2
thH oA Al4e Bl = 0 EG5 (XBB.1.9.25)sk ¢her A 4 A w387 4 #2975 4 itk o F %
FHREHFRRE A pA AR FTRER P pS TRELN 23 B FAE pA AL
EFERFAIREN D p A A NFREL B b E R0 PR AT - 3 o % 2 % Alpha,
Delta Omicron # spike :z% 4 & = »Alpha, Delta #p i 4~k 5 3 2-3 deletion &2 7-9 i

BLX %> 77 Omicron 3 3-6 deletion &2 28-31 i~ 2L % %> XBB 38 =2 % % >SARS-CoV-2
Prigrcsp o Hogi g Hilma s o S 2020 19 21 p F blfs 0 A2 R
A BB kR e (Ble ) o 8% - 4L 2021 £ 4-6 7 d Alpha % 2 tk5142>
PPABT G R EFRT o ElGE e Delta Ao R E A FE AL B 2022
E S E R e ik B2 R 4k Omicron BA1 3 & 2022 & 1-3 * o] L > 2022
E 47 BA2 oAd Skt - AN, (43 BA5 BA275 XBB EE S FY L i3
FRARANEF(Rr ) BAABRERSE )E FEFIE M AR E S R
%o,

FISE IR A5 R B PREP I R B SR F R AR A S H g
BEEFCRAFRE R GEARD ARG o J o ERN

=N

4
!

%2 ~2023&# 1" 1p 32023 # 11" 14 p R TR 478D

14



Variants
F i ¥ BA 2 BAS XBEx |BA275x| BQ.lx i 34
& 7 a1 1456 686 a2 2332
¥ 7 356 1318 222 36 1939
4+ 14 447 2774 208 128 4271

By
RBERE - 2 F ERBEAATHETF > FREBATEG L HAFRE B
L A RER Tl R PR G A TR aTRA R ¥ - LA
ﬁ%i%oéﬁ%ﬁﬁ#ﬂ%ﬁ&ﬂwﬁﬂﬁ’ﬁﬁﬁhé#’ LR Sant g e
ER O FBNMN A FREORAREFRGHES L RENSBER DR iFHEEF
Fh @R SRTRBLEE LT o BpE 52000 ET7 0B AeiEsr "37TR 4w
REHTREI A, 2006 £1 "4 xRl L TRGEHERTAREE LA
\wﬁ%ﬁ w B R B S EMF R e TR BREERELF - EFET
BT E EF)E ByET Qg E L g 3F TP o 2009+ pandemic HINL, 2012+
MERS-CoV, 2013 # H7N9, 2019# SARS-COV2 # § 478 o wiif 5 B 4 11 3 Tk s A%
¥ d > WHO R 3R ¥ R0 (T i RIL %3 P R 519 0 o #r A3 R
TREGEEREMAE LA, AR B LR FoEi o F RS TR DRTE R
2019 & 377 %«,1%:}}%»% SARS-CoV-2 51422 COVID-19 ﬁf}% BrTRA G Ea g
R IR S s A £ LR N S AR AR e YRR
ﬁo%i%ii% CEA QR R ARREARR AT IR ER I ERY
SE ARG FindE g okt St TR E RS ATEER R ERITA
Pt TAAE IR R G LR 0 PRTRRE ATRATRE RS R
CARE S HA ATIARAIT RIS AR BITF I ORI RREE L F o opE A
TR F EN R P BE S P EL oA TG BN TR HoTERE R 4 mlﬁ,\rké?é‘ -
TERFEY R A A FIR SR o
LA A2020E 10 21 HFIRE - A ¢ BB S ~COVID-19m2 B4 2 4

i

pihu

ALRETAGIL 0 H-RP2 VI P G RAB A BEOUY WEIR S F

15



B 2 FrE R A~ 1THF A TG 0 p4 BCladeS VL, 037 ¢ g £
EEREAN BB BEIRAEEE R T B4 #+Clade G GR,GH i 04
Pog A B MR AHEE :},%:i BrrcladeO - p 2020 & 12 ? {8 2RI AR R
o BAFRRE SRS OHER /AR L R AR G FE MR REEY o Y
v PR PR & R R BRAMWHO L& 5 < ML % k%44 (variants of concern,VOC):
alpha ~ beta ~ gamma ~ delta - 2021#4 " alphaz /=% £ tkx » 2021# 6 ? delta®~ *alpha
FEARRER 20215117 delta B AR F O5% o A HE r BEpd AL L
2020 £ 12 " FRF GAERT 52 Alpha R B Hopd Ay B R o T k> 202110
e E A~ Py b ¢ R EEpsilon o 1 & % B $h52021#37 12021#67
Alpha > % & fapDeltate7? Bo L2 S A %o WMlla 5 > SHARERES THROFR
w2 ARN o BRI LB ROBEEATIAN 0 cBNRZ AL RE - F -0
:ﬁﬁ:’# SRR R I M S mf];iv‘t &> Epsilon 24k % = ;‘ﬁt-‘fﬁi% rAlphaz 2 > b #irc
Deltas¢ £ 15 - » 17 % = L Alphay # - 3 Rpm 4+ & Zspike M12371% % » & 45-87 it
FET A A B - RRp S alAe o107 0 SEBRPN LR LG F RATE R
o ¢ AERPT PR hlr 35 %% 0 120k 0 Epsilon ~ AlphafrDelta e & g ih @3 o XA o
TER R R YT T N LA 2022 S A R VR BT 0 iR B > % B $xOmicron

e

mn

BA.l ¢ =2022#1-3% -] A # 1202247 BA2 o 3d 5k - REN, & §BAS,
BA2.75 XBB 8 w2 » g S AN AN(FE) B4 4 B EF )% 5B
AW R TR PR FUEEAR R RERNIR > RS S ERF
@@@ﬁ A HERS A ERE AR R AERER R ]

?

PRERE BN
i?%éi%%@%&imﬁﬁ’ﬁﬁ@%§§%’éiiﬁﬁ%ﬁﬁfﬂ%ﬁﬁ
Wi £87 LE g g HERE ML PEARME T LRt Ea - iR ak
BnAr o TR BRE A ARARS 2 hp o M F 202 LB L opE AR p o HRNEE
B ATAIAGNRE &7 Ak i sk om & B %k (MERS-CoV)it 17 £ Rl 4R - fe ji
2016-2020# t& R " L EpEF B R G R FR > PURE HE S AL HRE I B L
e g g B8R T L AR > 402016 HINIpdmO9 ~ tgin i7 » ¥ 3L &
B EAEEREES HINIpdMO9 } % #c> 20172 H3N2 5 & i 4 & jn (7 3 4] »
LEREFBPEEEBEIHIN2S 8o b BELR HE2017# S B AR AR T RS

16



e £ HINIpdm09rt &) i (] +10%) » e a5 L £op il 47 @ 28 LHINIpdm09 961 > 4p %
STHINZ 1961 » A 4 vt GIP B3 20AL W £ RIS IR £ 5 5L 0 ¥ o R FIHINZ R 3 7ok =8
b L B R IRE A £ A HINIpdm09R Z g 7 5 247> Al sp5 L £ o
2023# 7r g 4 Jg i gEA) > 2023 F AL T et e g FRE R Ao g ofA 5 HIN2EHINT &
FiniT o WL Ep B kP & D56|HINIpdm09 » #r & #& J1H3N2 -

2013# ~ B MR A SR AHINOR &) » iz 4 S 3008 B »BR SHREEY
3GIEARAP R FPE L H P 16 E56] 5 % - W RFTUVNATN MR BRSNS § =
TR A PR FPE L HTHTNO » #7020 R F 7 R I R & iR R gk 2
BR-PxEARR EFLFR R4 PRT L0 FRERIEDE -

2020-2021 & 2> 3k A7A| 5k Iﬁ% SARS-CoV-2 =7 3iz £2023&11°% = ¢ =7.72
BAR L P BITH A = AL E B o ) P REWHO R E R TR > 20203
IR A R TR P 24202040 150 2 ORIEIRE A 0 B 1202287 4~
MR A 0 AR B R B R R B A B A 202120224
12 Rhinovirus, Adenovirus, RSV, parainfluenza » s g4 5 1 7 it R 515 5
CREFEAD ST M T LR ERE R AET O RET A SR BRE A
Bossfmd VA s as iR

multiplex real time PCR F1H st B 3 27 & - ik » ¢ 2 S qRhk A F RS onen>
Ao B ERG PR FIPR A T A SIRGE A HEES s st A FIDNAL &
i 1 > F B R AFE W TR 4R 2 (positive control) > ® % e & 7 &R A
SEE PR GEORRIEE G RBEDTAE pE A E e A2 40 Ep R
creal time PCR= 2 - multiplex real time PCR= 2 %% 1 7 T ik i okt s 741 #5220
q;;%ﬁz?ﬁﬁp,,r SH b AR EELKREHHMST L7 oreal time PCR™ 2+ F4R & 3
HEFER T - BEREKRT SNGSeikyg 0 FIP NGSH% G 2 Ly r EERF L o B2
i E T SRR o & P o pereal time PCR= % » 3 A BPEF & a2 A 74k o
CRiES

17



I~BmAgak

Lig & BN b org 4 caHTNO ~ HSNX » MERS-CoV ~ H6N1 ~ SARS-CoV-2 %4t ¢ + %
Mo d E o G i TR 2 e AR FRE AR AR EF AL 2HR
MELKRBE  ATRBABT N FROA R TR 2RO RES P 5
A e A SR FIM AP RFFRCEREERRT Lo PRED A AT D
FopEIE e ZREITEERE AP CTAFTHIE CPRARGSREZ AR
MATO B Lo d TEEERETR 0 RS ATR B L p et i E R g
BEPE R o

Zﬁ@%%ﬁ%%@&@ﬁﬁﬁi;’i&%wﬁ§%%$zﬁ%%%ﬁﬁ%@yﬁ
o R AR 0 5 TLHTNO ~ HONL ~ HIN2VR % % % 5 e bl F (3 8 MehiB %
BRSO RWRRT 50 S ATE SRR ROEY -

3@ﬁfiﬁﬁrﬁﬁ%% PRk B RATOR A B RHICE R R® CAD TR
FARTE PAERG R FET PREFEF TRFTEFETH ,ﬁ*wafr&}@i]ﬁimﬂl

PO AR R R R R

4. 2020 #7345 % 4 SARS-COV2 3lde sk inf7 > 23 H 222 BT 5> bt

A dp 0 2 AL BRR T REAL R * ASARS-CoV2 ekt -

5. i RAWAFIR S| TRELSTT B2 REHRMES R opd AFR AT LR

fok 5o 2 2 R POTERE T 4 SRR R LT FPOR R TR 0

it oo

18



it 6

FLARPITABEHFLF/FP AL TR
M ERVFERFET 52 E SR
(FFRAT e 3 d kgL d)
?%;ﬁ:%%%Q&%W@ﬂ@%@i%@@ﬁﬁpf
ERE- SR A
3+ 4 %% MOHW112-CDC-C- 315-144120

L F 2 378 RAFTHED

112 &% L £ RIEE T £ B 3% N dpa 50 /=~ SARS-CoV-2
g2 Metapneumovirus o »¥ ¥ ig 3 B T P &g o7 “,f Y :),%:’ai ~SARS-CoV-2 *F »
SRS R AL R IR (T 02023 2 PR FN L B L GIF Lok R -
BN 2 & f (Naegleria fowleri) B % -SARS-CoV-2 i %8 & 2 & -+ BA.2.75
FR gt A o2 1] 1Bk BAS & LAk 0 1545 XBB
BRI AL LB 2023 # 37 25 1 Bl BA2T5 = 5 ARtk
BA.2.75, XBB ¥ HE Fw 2 o F 2 AN E R e
2.3 E R E T e Ez A%

B RRER LR B AP R LR RE RIS R
BT oo ZRISATAP RFIB LT S R R
TR LR RN E P R TN o R 0§ ORfRARpE P R T
BAp ~ FRATER AL P AR MR PRI D AL g o

3V EHFEHL s 2 LML

BHFE R BB B L BB §FRATOD LB RHICE 2K
S BB TRAETAHCE B ARGFET TR SEERET
B0 R RTER SR P SR R R bR R
HEACHITRBERWARHRT & TP FRBRRIREA TSR
A Alehps RS 0 R HTNO ~ HENL ~ HIN2V & 4 B % % 5 4o s il
FLFRDBE B UFERHEHFRAERRT & 0 2 A TEITERHR
WZRlaER o

19



I Sl S pe

1.

10.

11.

12.

13.

14.

15.

16.

Centers for Disease C, Prevention: Outbreak of swine-origin influenza A (H1N1) virus
infection - Mexico, March-April 2009. MMWR Morb Mortal Wkly Rep
2009;58:467-70.

Zumla A, Hui DS, Perlman S: Middle East respiratory syndrome. Lancet
2015;386:995-1007.

Jones KE, Patel NG, Levy MA, Storeygard A, Balk D, Gittleman JL, Daszak P: Global
trends in emerging infectious diseases. Nature 2008;451:990-3.

Wu F, Zhao S, Yu B, Chen YM, Wang W, Song ZG, Hu Y, Tao ZW, Tian JH, Pei YY,
Yuan ML, Zhang YL, Dai FH, Liu Y, Wang QM, Zheng JJ, Xu L, Holmes EC, Zhang
YZ: A new coronavirus associated with human respiratory disease in China. Nature
2020;579:265-269.

Walker CL, Rudan I, Liu L, Nair H, Theodoratou E, Bhutta ZA, O'Brien KL,
Campbell H, Black RE: Global burden of childhood pneumonia and diarrhoea. Lancet
2013;381:1405-16.

Ruuskanen O, Lahti E, Jennings LC, Murdoch DR: Viral pneumonia. Lancet
2011;377:1264-75.

Su S, Wong G, Shi W, Liu J, Lai AC, Zhou J, Liu W, Bi Y, Gao GF: Epidemiology,
Genetic Recombination, and Pathogenesis of Coronaviruses. Trends Microbiol
2016;24:490-502.

Kahn JS: Human metapneumovirus: a newly emerging respiratory pathogen. Curr
Opin Infect Dis 2003;16:255-8.

Lindner J, Modrow S: Human bocavirus--a novel parvovirus to infect humans.
Intervirology 2008;51:116-22.

Drexler JF, Corman VM, Muller MA, Maganga GD, Vallo P, Binger T, Gloza-Rausch
F, Cottontail VM, Rasche A, Yordanov S, Seebens A, Knornschild M, Oppong S, Adu
Sarkodie Y, Pongombo C, Lukashev AN, Schmidt-Chanasit J, Stocker A, Carneiro AJ,
Erbar S, Maisner A, Fronhoffs F, Buettner R, Kalko EK, Kruppa T, Franke CR, Kallies
R, Yandoko ER, Herrler G, Reusken C, Hassanin A, Kruger DH, Matthee S, Ulrich RG,
Leroy EM, Drosten C: Bats host major mammalian paramyxoviruses. Nat Commun
2012;3:796.

Tay A, Pavesi A, Yazdi SR, Lim CT, Warkiani ME: Advances in microfluidics in
combating infectious diseases. Biotechnol Adv 2016;34:404-21.

Davison KL, Crowcroft NS, Ramsay ME, Brown DW, Andrews NJ: Viral encephalitis
in England, 1989-1998: what did we miss? Emerg Infect Dis 2003;9:234-40.

Chua KB, Goh KJ, Wong KT, Kamarulzaman A, Tan PS, Ksiazek TG, Zaki SR, Paul G,
Lam SK, Tan CT: Fatal encephalitis due to Nipah virus among pig-farmers in
Malaysia. Lancet 1999;354:1257-9.

Smits SL, Zijlstra EE, van Hellemond JJ, Schapendonk CM, Bodewes R, Schurch AC,
Haagmans BL, Osterhaus AD: Novel cyclovirus in human cerebrospinal fluid, Malawi,
2010-2011. Emerg Infect Dis 2013;19.

Granerod J, Ambrose HE, Davies NW, Clewley JP, Walsh AL, Morgan D,
Cunningham R, Zuckerman M, Mutton KJ, Solomon T, Ward KN, Lunn MP, Irani SR,
Vincent A, Brown DW, Crowcroft NS, Group UKHPAAOES: Causes of encephalitis
and differences in their clinical presentations in England: a multicentre,
population-based prospective study. Lancet Infect Dis 2010;10:835-44.

Mailles A, Stahl JP, Steering C, Investigators G: Infectious encephalitis in france in
2007: a national prospective study. Clin Infect Dis 2009;49:1838-47.

20



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Glaser CA, Honarmand S, Anderson LJ, Schnurr DP, Forghani B, Cossen CK,
Schuster FL, Christie LJ, Tureen JH: Beyond viruses: clinical profiles and etiologies
associated with encephalitis. Clin Infect Dis 2006;43:1565-77.

Hajjeh RA, Relman D, Cieslak PR, Sofair AN, Passaro D, Flood J, Johnson J, Hacker
JK, Shieh WJ, Hendry RM, Nikkari S, Ladd-Wilson S, Hadler J, Rainbow J, Tappero
JW, Woods CW, Conn L, Reagan S, Zaki S, Perkins BA: Surveillance for unexplained
deaths and critical illnesses due to possibly infectious causes, United States,
1995-1998. Emerg Infect Dis 2002;8:145-53.

Centers for Disease C, Prevention: Outbreak of West Nile-like viral encephalitis--New
York, 1999. MMWR Morb Mortal Wkly Rep 1999;48:845-9.

Ward CL, Dempsey MH, Ring CJ, Kempson RE, Zhang L, Gor D, Snowden BW,
Tisdale M: Design and performance testing of quantitative real time PCR assays for
influenza A and B viral load measurement. J Clin Virol 2004;29:179-88.

Yang JR, Kuo CY, Huang HY, Wu FT, Huang YL, Cheng CY, Su YT, Chang FY, Wu
HS, Liu MT: Newly emerging mutations in the matrix genes of the human influenza
A(H1IN1)pdmO09 and A(H3N2) viruses reduce the detection sensitivity of the real-time
RT-PCR assay. J Clin Microbiol 2014; 52:76-82.

Wong S, Pabbaraju K, Pang XL, Lee BE, Fox JD: Detection of a broad range of
human adenoviruses in respiratory tract samples using a sensitive multiplex real-time
PCR assay. J Med Virol 2008;80:856-65.

Bonzel L, Tenenbaum T, Schroten H, Schildgen O, Schweitzer-Krantz S, Adams O:
Frequent detection of viral coinfection in children hospitalized with acute respiratory
tract infection using a real-time polymerase chain reaction. Pediatr Infect Dis J
2008;27:589-94.

Chidlow GR, Harnett GB, Shellam GR, Smith DW: An economical tandem multiplex
real-time PCR technique for the detection of a comprehensive range of respiratory
pathogens. Viruses 2009;1:42-56.

Corman VM, Eckerle I, Bleicker T, Zaki A, Landt O, Eschbach-Bludau M, van
Boheemen S, Gopal R, Ballhause M, Bestebroer TM, Muth D, Muller MA, Drexler JF,
Zambon M, Osterhaus AD, Fouchier RM, Drosten C: Detection of a novel human
coronavirus by real-time reverse-transcription polymerase chain reaction. Euro
Surveill 2012;17.

Corman VM, Muller MA, Costabel U, Timm J, Binger T, Meyer B, Kreher P, Lattwein
E, Eschbach-Bludau M, Nitsche A, Bleicker T, Landt O, Schweiger B, Drexler JF,
Osterhaus AD, Haagmans BL, Dittmer U, Bonin F, Wolff T, Drosten C: Assays for
laboratory confirmation of novel human coronavirus (hCoV-EMC) infections. Euro
Surveill 2012;17.

Maertzdorf J, Wang CK, Brown JB, Quinto JD, Chu M, de Graaf M, van den Hoogen
BG, Spaete R, Osterhaus AD, Fouchier RA: Real-time reverse transcriptase PCR assay
for detection of human metapneumoviruses from all known genetic lineages. J Clin
Microbiol 2004;42:981-6.

Tapparel C, Junier T, Gerlach D, Van-Belle S, Turin L, Cordey S, Muhlemann K,
Regamey N, Aubert JD, Soccal PM, Eigenmann P, Zdobnov E, Kaiser L: New
respiratory enterovirus and recombinant rhinoviruses among circulating
picornaviruses. Emerg Infect Dis 2009;15:719-26.

Sugita S, Shimizu N, Watanabe K, Mizukami M, Morio T, Sugamoto Y, Mochizuki M:
Use of multiplex PCR and real-time PCR to detect human herpes virus genome in
ocular fluids of patients with uveitis. Br J Ophthalmol 2008;92:928-32.

21



30.  Al-Marzooq F, Imad MA, How SH, Kuan YC: Development of multiplex real-time
PCR for the rapid detection of five bacterial causes of community acquired pneumonia.
Trop Biomed 2011;28:545-56.

22



SARS-CoV-2 Variants, the global
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XBB.x of imported cases, Taiwan
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Alpha: 3 dels (69/70, 144) 7 mutations
Delta: 2 dels (157/158) 9 mutations
BA.1: 6 dels (69/70, 143/145, 212), 30 mutations
BA.2: 3 dels (25/27), 28 mutations
BA.5: 5 dels (25/27, 69/70), 29 mutations
BA.2.75: 3 dels (25/27), 31 mutations (G339H, G446S)
BQ.1(BA.5.3.1.1.1.1): 5 dels (25/27, 69/70), 31 mutations (K444T, N460K)
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~2023 & 1-11 » S g HERE 45 R4

Microbes HEEN)
Adenovirus 15
Adenovirus+RSV 6
CoV-220E 1
CoV-HKU1 1
CoV-0C43 3
Enterovirus 4
Enterovirus+parainfluenza 3 1
Enterovirus+Rhinovirus 3
HIN1pdm(9 131
HIN1pdm09+R5V 3
H3IN2 214
H3N2+Adenovirus 3
H3IN2+HIN1pdm09 4
H3N2+metapneumovirus 1
H3N2+Mycoplasma pneumoniae 3
H3IN2+Rhinovirus 1
HIN2+RSV 2
Influenza B 3
Metapnsumovirus 10
Metapneumovirus+Rhinovirus 6
Mycoplasma pneumoniae 5
Parainfleunza 1+Rhinovirus 1
Parainfluenza 1 6
Parainfluenza 1+Rhinovirus 1
Rhinovirus 24
RSV 15
SARS-CoV-2 31
SARS-CoV-2+H3N2 6
SARS-CoV-2+HIN2+RSV+HIN1pdm09 1
SARS-CoV-2+Metapneumovirus 3
SARS-CoV-2+Mycoplasma pneumoniae 1
SARS-CoV-2+Rhinovirus 2
Negative 490
o5t 562
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Vanants
g P BA2 BAS XBB=x (BA275x| BQlx 4 3t
& 7 o1 1456 686 92 2332
HE ¥ 7 356 1318 222 36 1939
4@ 1 14 447 2774 208 128 4271
Z =~ 27E 58 SARS-CoV-2 ¥ 2 Hh= 5 LI RPF R L i
Variants Global Taiwan i
Imported Domestic
Alpha 2021 March 2021 March 2021 April
Delta 2021 June 2021 July 2021 September
BA.1 2021 December 2021 December 2022 January
BA.2 2022 March 2022 February 2022 March
BA5 2022 June 2022 lune 2022 September
BQ.1 2022 Decmber - -
BA.2.75 - 2023 February 2023 January
XBB 2023 February 2023 March 2023 May
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