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Abstract

Due to global climate change, mutations, genome recombination, drug abuse
and zoonoses, microorganisms are more likely to mutate into novel pathogens
that could be transmitted across species boundaries like NDM-1, SARS,
pandemic (H1N1) 2009, H5N1, H7N9 avian influenza, Middle East Respiratory
Syndrome Coronavirus (MERS-CoV) than ever. Due to the intense international
communication, emerging or re-emerging infectious diseases could arise from
local diseases to global disasters, which largely threaten public and personal
health. For rapidly changing and transmitting diseases like these, it is crucial to
utilize practical and available diagnostic techniques or platforms to detect
pathogens correctly in limited period of time to prevent their spreading. Our
goals are to establish 1. the surveillance network for unknown/emerging
infectious pathogens such as samples from pneumonia, encephalitis,
hemophagocytic syndrome, unexplained critical illnesses or deaths due to
possibly infectious cause, unexplained outbreaks and other possible but negative
notifiable diseases. We will collect samples from unexplained or unusual cases,
set up the case definition, standards for enrollment and procedures of diagnoses,
and analyze the clinical manifestations, epidemiological information
relationships with the detected pathogens to exactly find out the meaningful
etiological agents; 2. the diagnostic platforms of unknown/emerging infectious
diseases including multiplex PCR, microarray, high-throughput sequencing,
molecular biological detection and use them complementary to detect unknown,
emerging and uncommon pathogens; 3. the high-quality pathogenic genome
database and techniques. Through the analysis of their gene sequences and
related epidemiological information, we can evaluate the drug-resistance related
genes of pathogens and even provide a foundation for future developing

vaccines and diagnostic techniques. We had successfully established related



diagnostic methods for H7N9, H6N1 avian influenza, Rabies virus, and
MERS-CoV, and expected to clarify the infectious pathogens and provide a

refrence for disease prevention policy assessment.

keywords : emerging and re-emerging infectious diseases, microarray,

high-throughput sequencing, Taiwan pathogenic microorganism genome
database
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I RNAF & #5120 > 2 5 ¢ 3142 4 8 et B 40 L fd chifesh ik
SlAz A 3B m B ¥ L 5 % k4 B(Enterovirus) - < 5 Y opE 2 g R AL
R OE P IRA A R W S AR 7 H PR TR A o R
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A~ Gfx;
B~ 73 m®ea s et
C T2 RENTE- I8 4L EAZE 38C > 345 (seizures) -
B 84 %5 sk (focal neurologic findings) > & % &% = @ — 7 &
e B2 ¥ 0 M (EEG) R AR ¥ 0 "IN R % (CTor MRI) -

(3) # P R FIP-# 7= ek

‘A"‘\

A7 XM= S P&gm 8T A sb#”ér‘rfa B Lk Ap B o
(4) RZRNEARZLELEFRFE I PRAFFFHLTL w5 o
4~ HwER
FRAP 4ok - » EH2Z B EAHANTRIRBET ¢
HwmpE o opF o~ FALART R A dn R
5+ Heshi%4 i
B EEAFETHR&EY < - Fp o multiplex PCR % % #-% 43¢
AEEBT A vREITRESE LT o
6+ RETHTM B
AR IS F IR REPRAFFL FIREFUESF
BRpAD R RmEF A S case report form (- ~ =)
T T IR A R M R 7 AT o BRI & S
iﬁmw‘ﬁﬁ”kuiﬁ%%ﬁﬁ&Wﬁﬁ’wﬁﬁvﬂ#z
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(=) ATFTER A RiSRFENFT ol 3

1\

(1)

(2)

¥ multiplex PCR/RT-PCR & i#] & bt @ &4+ 45% T B8 (74 % &
W BEE LR GUT R AR AR EE G AR

M § o Tipmed pEFR o A% 2> multiplex real-time PCR

i)

panel » &-¥Fig = % LU E Rl > ML 2 R TR o A
Selc e FAER2 2513 2 F4HE 5] 0 27 real-time PCR 8
B o B o ¥ RJm ] ¢ 3% Influenza viruses, parainfluenza virus,
rhinovirus, human metapneumovirus, herpes simplex virus (HSV) I
and I, VZV, CMV, HHVG6, bocavirus, enterovirus, coronavirus,
parvovirus B19, respiratory syncytial virus, parechovirus,
chikungunya virus, Japanese encephalitis virus, dengue virus,

Toxoplasma gondii # 2 Borrelia % -

F AL ISP E B3 K 402 real-time PCR & &2 % %

T LT T

F &4 F & (Invitrogen) : f1 % p # % Bk 5 P~ % %u MagNA Pure
Compact Instrument (Roche Applied Science):& 7 & & 1% i & B~ » B~
10 pl P~z y7pe » J1% ~ B4 1% H pé (random octamer):ig {7 &
ek FE &0 & = % — 3% cDNA (first strand cDNA) : 7z 2251 3 3%
70Cie* 10 » 45t » %>k > f 1% transcriptor reverse
transcriptase i& 7 & #&4FF R 0 F RiE2 5 45°CIEY 60 4 4E -

Real-time PCR * & : 20 ul DNA 2 cDNA # 4= 1x LightCycler
480 Probes Master ~ 200 nM forward primer ~ 200 nM reverse primer
2 % 100 nM hydrolysis probe ;& & - ;& & 4 12 LightCycler 480 %

su(Roche Diagnostic):& 7 5 & » & B i% 4™ : 50°C 2 min > 95C
g
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(1)

10 min » £45 45 cycles 2_ & J&(95°C 15sec ~ 60°C 40 sec) » 15 1
min *% /8 (cooling) 40°C -

AT PR T B T A TS don R A R R
7l FI5 - sEIE R 2 % B 7 (conserved sequences)£? # 3 A
P AU B B G ERE B R R R 2 ML)k B(24 B R R 4
25X7T5mm g 7)o gt KT R PEE SR Lo FR L E > 10 ad 5
Peid BT R D o AR HITR Y ol P ek © B RS
B EARVFES  E LV FERATHEE PR ETREELER
» 60 & HpenA 2 A & kiR oS 3F £ F R & (Virus Genus
and Specific Probe Database®®2 David Wang =73 % e/ 7% 1 i8]
# [Flid E 53 & #*(families) - 214 & fi(genera) » 97 + = F J o
D E G 0 P R ARR A TR 2 35 Wang ¥ 4 M2

S

Palaniappan % + 1% % ¢nA 72 Operon 2 2 e ¥ 7R
(Operon microarray databases, OMAD) » ¥t % ;&2 % 19 B/
(genera) » %) 22 fa(species)m ] o I 3 F i L L H e P B

IR RIS RE R CE s e I (F I R - S
IR R AR e

T R SPRERZ F s Pt 2 B P RIF R
BBLA T F % 2 A & 8 % Palacios ¥ 4 ke P F %A
3?2‘&\?7 :

F ¥ 4% F J&(reverse transcription)

JI* p #5$2pk 3 B % st(Roche Applied Science):t (= 4% & 1% it 5
P~ 341 DNase 4 ' # & 7 DNA {2 > P~ 5ul RNA > 4% ~

& “E 4% 1% 3 pé (random octamer)idt #— £ 4F Tk 5y (£33 (6
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Z % SIA-1; B3]% 5°-GTTTCC CAG TAG GTC TCN NNN NNN
N-3")i& {7 F #E4-F B-RNA 2 SIA-1 35133 75°Cie* 10 ~ 4518 >
Bk 54480 £ 41t transcriptor reverse transcriptase (Roche
Applied Science):t 7 F #4F B F RiEE 5 25°C17* 10 4 45 ~
ABCit* 40 ~»48%2 T70°Cie* 10 ~ 48 &£ f1* RNAse H
(Invitrogen) “,f RNA > ¥ ™ cDNA -

(2) 3 pez~ (amplification) s 4% % (labeling)

1 * & = & & fFid 4% F & (PCR; polymerase chain reaction) :#-
cDNA i3+ o % - =x PCR #1# * eh3l3+ 5 SIA-1 513 %
Extend-1 5! % (& 5] % 5’- CGC CGT TTC CCA GTA GGT
CTC-3" ) A F* £ 65 19> 4~ 4ot B JpIk(Cycles)™ it
shannealing ;g B &7 F EiE 2 5 94°Cie* 454 ~25Civ* 1
A4 72CTE* 144 4% & 50 B J5 % annealing '8 & R #c &
* 65 CiEf7 o

#-% - X PCReA L xi&{7 PCRF Ko % = =x PCR #i¢ * 2
513+ B 7] # 7 Extend-1 2 — £ 3DNA dentrimer capture sequence
(5>- TTC TCG TGT TCC GTT TGT ACT CTA AGG TGG ACG
CCGTTTCCCAGTAGGTCTC-3) i % = =t PCR A4 } -
B B 77 122 3DNA dentrimers (7 7 3p B £~ F)I 4 0 &
sz F RPFF > 7 ¥ 3DNA dentrimers &% » 2 {7 % k4Lt
(fluorescent labeling) - PCR ¥ & i% i+ 5 94°C it * 45 ) ~ 55°C i*
#3045 T2CiE* 1 a4 - Hi2(7 35 BTk -

(3) & % F K2E & 7 (microarray hybridization and analysis)
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#-48ul % = =x PCR A 4= ~60ul 2X SDS 32 < F J&% % (Genisphere
Inc.)2 12ul 10X Cy3 quality control targets (Agilent Technologies)
M L33 80CiT* 10 ~48f & f P30 65CEFRITF o
17 B -] P ie > 41* Wash buffer 1 ( 6X SSC and 0.005% Triton
X-100)** £ 8 T 7= 10 & 48 - 2 Wash buffer 11 (0.1X SSC and
0.005% Triton X-100)** 4°C i 10 4 48> - % 4 enff 55 2L % -

M2 % F & (nonspecific hybridization) 2 K,ért °

oo ez & {8 - 1% Cy3 3DNA dendrimers (Genisphere Inc.):&
7% BT & & o % 0.4ul Dendrimer 3DNA capture reagent ~ 60l
2X SDS 2<% & J&i% % (Genisphere Inc.) %2 60ul nuclease free water

R ERFHB0CIEY 10 24818 82 f ¥ 65 CEFTRIF o

~

FR2B IFEEETH Y Gk FRABETERR - &F

1% Hert 7] 8 8 FFf 18 (Agilent Technologies)# 45 & & 16 > £ 1

* Feature Extraction i %8 (Agilent Technologies)#-3n 5553 & i 4%
B il is Fldp s 175 v o

BHEIR LG AR de novo TR AT 4 0 BT E
AR AFE S ERVHATATLER A A AT o H A

f"‘r

K

BAREF2ZRE >V W RIE FET_ o

FHRIZDAFHR D ZALAAANG 0 BRI R
(FF ks o R AT

(1) 7 4% & (Invitrogen) : B~ 10ul FB~z $5fEe » 1% ~ BUEH
# pe(random octamer):i& {7 & #ék 5 & 0 £ & % - % cDNA (first
strand CDNA) : ¥ a2 313 3 70°C 18 * 10 » 4518 > B30k > £

1 * transcriptor reverse transcriptase & {7 & #4xF B F B
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(2)

(1)

A5°C 1T % 60 & 4o & & 2. % — " cDNA 4 4c » DNAligase~ DNA
polymerase % RNase H > 16C it #* 2 /] PFx = % = a1 g =
(second strand synthesis) o #-6~8 # %= = % = "% cDNA 2_ %8 & &
Az Bt sEREE TR o

BAlAdE s Adr R 2 Bl RS A AT 2 A L

' 4t Genebank # virus FALE o

RATE RS RO 2 2 ek R RR S B TLRE R
te 8 4 47 2 W A7 5 & (4o aichi virus ~ sapovirus ~ astrovirus
salivirus/ klassevirus ~ Adenovirus40/41 > Picobirnaviruses)z. RT-PCR
FTAFTALIE FARE -

aichi virus RT-PCR : «‘)ﬁa-‘i RNA % 2~% 5 ul % #53 > 4 > 20 uL
QIAGEN One-Step RT-PCR pre-mix » z 3 1X Q-Solution ~ 1X
One-Step RT-PCR ¥ Jig ' =% i ~ 1uL £ 45 R L s £ f2 % ~0.4
mM each dNTP ~8 U RNase #r+# (invitrogen Cat. No. 10777-019 )
2 04 uM = B & +7351 3 (Ai6261/ Ai6779) » iF 3C-3D * £ B 71| 2
RT-PCR - ¥ i it 1 > 50°C 30 4 45 F #4517 % » 2 18 95°C iv*
15 4 48 » PCR #: # % denaturation 94°C 30 #, ~ annealing 55°C 30
#) ~ extension 72°C 1 » 48 > = 40 i cycle » # {¢ extension 72°C 7
L4 o 11 RT-PCR & 47 2.5ulL % $ic4% » 4c » 22.5uL PCR premix °
z 7 1X QIAGEN HotStarTaq Master Mix 2 0.4 uM = i 4 47 31
+ (C94b/ 246k) - i 3C-3D % £ B 7] 2. nest PCR » &£
95°Cdenaturation £ * 15 4 4% » # §5% denaturation 94°C 30 ) -
annealing 55°C 30 #; ~ extension 72°C 1 »~ 45 > = 40 i cycle > &

extension 72 C 7 # 48 - #%-PCR AP 27 2 AL 7 B I MHF B
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2. PCR 2 4 ) 266bp > i&— # 7 BB 74 47 o

(2) sapovirus RT—PCR::)?ai RNA %P~ 5ul 5 47 >4 » Lul 10 uM
M5l 2 2ul 20mM dANTP »t 70°C 1% 10 ~ 45t » § F &K
Jeg B3k 1 A4S B4 HE RTIR SR M 7 200U F #
& %% (Invitrogen Superscriptll Reverse Transcriptase Cat. No.
18080-085 ) ~ 20U RNase #r#[#| 2 7z 50 mM Tris-HCI ~ 75mM
KCI ~ 3 mM MgCI2 ~ 10 mM dithiothreitol » &% #%% » F B4
A 5 20uL o »+ 25°Civ* 10 ~ 48 > 50°C 50 ~ 48 F it * >
2 15 85°C 1¥* 15 4 4B - Nest-PCR: 4 4 4751+ ¥t 5 SaV124F
SaV1F ~ SaV5F ~ SV-R13 % SV-R14 - 12 RT & # 2uL 3 #icF » 4c
» 23uL PCR premix’ z 3 20 mM Tris-HCI (pH 8.4) ~ 50 mM KCI ~
1.5 mM MgCI2 -~ Platinum Taq DNA Polymerase (Invitrogen Cat. No.
10966-034) 2 0.8 uM =& B & 7 51 = o & B iF & 1 &
95°Cdenaturation i** 5 4 4b - # 5% denaturation 94°C 30 #; ~
annealing 50°C 30 #; ~ extension 72°C 2 » 45> + 40 i cycle > &
extension 72°C 7 %~ 4&° 10 % — =t PCR &2 4 1uL 5 #i45 > 4 » 24 ul
PCR premix > z 3 20 mM Tris-HCI (pH 8.4) ~ 50 mM KCI ~ 1.5 mM
MgCI2 ~ Platinum Taq DNA Polymerase 2 0.4 uM = B & 4731+
(1245Rfwd/ SV-R2) - & & i% % : 95°Cdenaturation ¥ % 5 4 45 » #t
¥ % denaturation 94°C 30 #; ~annealing 50°C 30 #/ - extension 72°C
144 > £ 45 % cycle » £ 7 extension 72°C 7 4 45 > & {7 capsid
AFHEnestPCR #-PCR A4 278 A~ 47 FIHBMEF KL
PCR # 4 % 430 bp » i&— # B 7| A 47 o

(3) astrovirus RT-PCR: %4 RNA ¥ 3% 5uL 3 4 >4 » 1 uL 10 uM
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(4)

1513 2 2uL20 MM ANTP *t 70°C 1% 10 4 45¢8 > 5 + #-F
g Bkt 1At L4~ HE ¥ RTRER PN 7 200U & #&
&pf% 2% (Invitrogen Superscriptlll Reverse Transcriptase Cat. No.
18080-085) ~ 20U RNase #r+#|# %2 z 50 mM Tris-HCI ~ 75mM
KCI ~ 3 mM MgCI2 ~ 10 mM dithiothreitol » J& % #=% % » F &%
B4 5 20pL o » 25°C 7% 10 ~ 48 > 50°C 50 4 45 F #E4(v % >
2_{¢ 85°Cit* 15 &~ 45 - PCR: :IF-‘si L +r5l+ ¥ 5 Mon269 %
Mon270 - 4 RT &4 2uL % #-4 » 4¢ » 11.5 uL PCR premix *» %
3 20 mM Tris-HCI (pH 8.4) ~50 mM KCI~ 1.5 mM MgCI2 ~ Platinum
Taq DNA Polymerase (Invitrogen Cat. No. 10966-034) % 0.8 uM =
B3l & Jgi% 2L 95°Cdenaturation 5 4 4% » % 5 % denaturation
94°C 1 » 45 ~ annealing 50°C1 ~ 4& ~ extension 72°C 1 # 45 > + 30
B cycles B 15 extension 72°C 7 » 45 # PCR A f~ & 7 7 A & 47 >
EFIHEMEF B2 PCR 24 % 449%p » i&— # B 54 47 o

salivirus/ klassevirus RT-PCR : :)];a:i RNA % 2~% 5 uL 3 ficdr » 4
> 1puL 10 pM % #5513 2 2 uL 20 mM dNTP »t 70°C fe* 10 &
45 (S

B PRE RN 1A A EE RTIRER
moz 200U K # & p% % (Invitrogen Superscriptll Reverse
Transcriptase Cat. No. 18080-085) ~20 U RNase #r#|#& %2 7z 50 mM
Tris-HCI ~ 75mM KCI ~ 3 mM MgCI2 ~ 10 mM dithiothreitol * & %
s 0 FOBBMAE 5 20uL o 3t 25°C ¥ * 10 4~ 48 > 50°C 50 ~
bk e 5 2 15 85°CiF* 15 4 45 - Nest-PCR @ 12 cDNA &
o 1.5uL 5 $4% > 4e » 23.5uL PCR premix » z 7 1X QIAGEN
HotStarTaqg Master Mix % 04 pM * B 4 47 31 + (SAL-F1/
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(5)

(6)

SAL-R1) - i¥ 3C-3D % £ & 7] PCR » st 95°Cdenaturation 1% 15
& 48 > # 9% 7k denaturation 95°C1 4 45 - annealing 55C 1 4 4& -
extension 72°C 1 » 45> = 40 B cycle- & {¢ extension 72°C 7 %~ 43 -
1% - = PCR A4 1uL 5 #9% > 4 » 24uL PCR premix- z 7 1X
QIAGEN HotStarTag Master Mix % 04 pM & B 4 4731 &
(SAL-F2/ SAL-R2) » i 3C-3D * £ & 7| nest PCR » £ 95C
denaturation i% * 15 4 4% » # i % denaturation 95°C 45 #) ~annealing
57°C 45 #; ~ extension 72°C 1 ~ 48> £ 40 & cycle » £ & extension
72°C 7 »45 - % PCR A 27 As 47 0 EF B2 PCR
A 4 5 390bp 0 - AR R B A AT o

Picobirnaviruses RT-PCR : ?}rﬁ—%- RNA % 2~% 5ul % #54% » 4c ~ 15
uL 20 uM 515 $4(B25/B43) » *+ 97°C ¥ % 5 o 4dsis » § F #-F i
¥Rk {5 E 4 » 40pL RT-PCR R &% » & R M 5
50uL o >+ 45°C it * 60 » 45> 95C 15 #4517 * - PCR & Jii% it :
#: ¥5 % denaturation 94°C 30 #, ~ annealing 45°C 30 #; - extension
72°C 1~ 45> ¥ 35 B cycle » £ {5 extension 72°C 7 4~ 45 - #- PCR
AT R AL AT

Adenoviruses PCR: :J,;\%—% P EP% 25 ul A fi5dF 0 4 » 125 uL PCR
premix » z 1X PCR Buffer ~ 2.5 unit HotStarTaqg DNA Polymerase -
200 uM of each NTP » 2 % 5 mM Adhex1/Adhex2 4 #7513 - &
Jis % % 1 95°Cdenaturation ¥ * 15 4 4% - # 57k denaturation 94°C
30 #; ~annealing 60°C 30 #; ~extension 72°C 1 » 4&> = 40 i cycle>
B 1S extension 72°C 10 448 ; AP BT T AL T o

3w

She

fTi;'i’-‘fliai :

20



(1) HPeV real-time RT-PCR** * : 12 ABI 7500 % i¥ 447 » B 5 pl &
RNA +4c ¥ TagMan one-step RT-PCR & & ~ &% (reaction mix)
PR P 5l kR 5 400nM, ¥ R R chadE 4R R 5 200nM o
FEsrivt 5 50°C 30 #4850 B F 551 AmpliTag DNA % & s
95°C 10 ~ 4% » £ i&{7 PCR F & 40 1 75 % : 95°C 15 #) » 58°C45
F5 0 72°C10 45 » k2 5L & *t annealing edh Z > 04 ABI
Prism SDS #r#f e 7 4 47 » 31 3 KW ® B P F LA
parechovirus 1% & %= (i 5] * & 5°UTR & & o

(2) HPeV CODEHOP RT semi-nested PCR : 2~ 5 ul 57 RNA » 4 » 5x
PCR buffer » 7.5 pmol primer mix (primers AN273, AN274, AN275,
AN276, AN277, and AN278) > 4r » 20 U Rnasin > 510 uM dNTP -~
0.01 M DTT ~ 100 U of SuperScript Ill reverse transcriptase
(Invitrogen) » & £353 18 » & & 7 22°C, 10 » 45; 45°C, 60 4 4&;
95°C,5 ~# 45 - {73 10 ul e7cDNA » #-cDNA ® #i& 7 PCR1 &
& o 4v > 2x PCR buffer ~ 200 uM  dNTP ~50 pmol primers
(AN353 and AN355) » 2.5 U Tag DNA polymerase (Invitrogen) » #
-k 3 50ul R £353 - PCR F x5 95°C 30 4, 42°C40 4,
72C60#)» £ BB B2 T12C3 rdax~F HofZFLE
7% - % PCRF 5 (PCR2A % PCR2B)’ ¥ 1ul PCR1 & 4 >
4v ~ 40 pmol primers (PCR 2A: AN353 and AN357; PCR 2B:
AN369 and AN358) ~ 200 uM dNTP ~ 2.5 U Tag DNA polymerase
(Invitrogen) » 4,484 % 50 ul> % 2 95°C 6 4 4B g4 4> PCR 2A
F &% 95C 30#;,58C 40#),72°C 604)>PCR 2B ~ & 5 95°C 30
#),44°C 40 45, 72°C 60 F) » 40 B IR F & > B8 72C 3 A 48R
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RE o 2 EREFRAAI BHERE- BEFTAEF R -

(3) Rabies virus L gene RT-PCR*® : B~ 5ul 57 RNA » 4 » 2x RT-PCR
buffer - 10 pmol primers (PVO5m/PVO8) > 4x » 20 U Rnasin > 200 U
SuperScript Il reverse transcriptase % 5U Platinum Taq
(Invitrogen) » & £353 15 » & & & 25°C, 10 » 45; 45°C, 30 4 4&;
95°C,5 ~ 48 > 3% % PCR F Jix i 5 95°C 30 #5,56°C 45 ), 72°C
404) £ A0 BHE > R T2CI3r @R > F o 2 BEFTA
Ao BRERE- HEEFIHEF -

(Z) 223 FpREPATHEZ QIATEY Hp

Ly Rt 4 A PR v B e sk T AT T o P AT

(4) AFFHEH* Redhat Enterprise Linux 5 iv % x %2 » 12 Apache2

PP FIREBEREFTARE kI MySQL 5077 2 B#E S PHP
Version 5.1.6 i& (7 A F|F AL R 2 22 2 o

(5) PHFHEF RPN D LELE L2 BAGHEINGFHE
PR e DR P CMEREER s AF R EAT L R
WHO =iz it B u Rl 2 A m R A 7 g » TR
Poodel BPETORE NCBle @ S8R & g > T3
SRR S SRR RTE E & % SEE Sk

(6) A disiv % 7 M3k L ATA 7] (Basic Local Alignment
Searsh Tool, BLAST) ~ % B 7| £ 7] ~ Ak BIgH ~ 513 %
(Primer3) = # s 4 71 1AL A 205 00 2 v R v R
ESEA IEARGINRCE S B VE i1 s 2 CE AR T

(7) #* X ZEREFTHENE> BT E ckphWATATHE 7
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(1)

(2)

(3)

(4)

AP A AR PP ERR AR Y kT oA
FER ATHEF L MBS FT e PR e
TR AL BT AR A TR A 45 A
ME T REERFES REF RS PRGOS P F @82 R
f=if 4% & J& (Reverse Transcription Polymerase Chain Reaction,
RT-PCR) ~ PCR & 4= % i* 12 2 Cycle Sequencing % - ¥ SiE ik
AAH SR EE G RS ETE A EIEZ LT o
PEHE PR @R T mEE A # T BioEdit
B F RSN TR DR TR SR RS 0 HA
& F) (¥ %4 1,000bp) 2 NA A F] (¥ %A 600bp) % 7 4 71VP1
A 7] (¥ =/ 500-700 bp) ~ ﬂ;jzr)];ai 1 hexon £ %] (% 25 800
bp) » FEAFIRRT LS ST LF TS JPIf -
BB AR R S AR B A g 7 A
17 o & * ClustalW2 %z i &+t A4 * Molecular Evolutionary
Genetics Analysis (MEGA) version 5 % i& {7 3L s Bl cnig @ ,%’ﬁf
VIRERRETIR (7 e A& P2 AR TR B8 L Rp A R A TR

EHGERETH (¢ g ESBY2gRP 3;";? L) AT T 2
R kR~ AT R BREES T E SR
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NS |

p—

() WY AR A RE AP RFE S HERE TR
1w w X FRTplss

102 # 1% 3112 6p2 > 232185 B LEpupBi A7
REiE W Al o 1 1?34 multiplex RT-realtime PCR # #| & & (#
influenza A virus, influenza B virus, RSV, adenovirus, metapneumovirus,
rhinovirus, HSV1, HSV2, CMV, parainfluenza type 1, 2, 3, 4, coronavirus
229E/OC43/NL63/HK/MERS, human bocavirus, HHV6, HHV7, EBV,
HPeV, VZV, enterovirus ¥ 25 @ 5% #iR)) 2 w4 = A Tl o
g 100-102 & F P AR BP0 FIR 15 0 W ARER 0 6-9 7
ot (B- A) o R 5 5 55-64% (R- B) - 102 = 185 &%
#3114 51(61.6 %)t o o 0 H P 4L 5](36%) e om0 39 Bk

Na L EREEFFEEE (R=) tDp+ hBE i > o
influenza A(HIN1)pdm09 19 |8 % -CMV 15 &)=z 2_ (Bl = A) -influenza
A(HIN1)pdmO09 19 )¢ 7 6 |k ¥ g 2 Candida albicans » 15 ] CMV
Bt =35 6 blF Pk sk 0 Candida albicans - 102 & 4 . 3 ]
parainfluenzatype 3 gt 4 » ® 1 &7 = B % > parainfluenza type 3 A% &
TREBERCFR- Al wFALZ L FERAMY - 12 Candida albicans
41 »)% % » ¥ b5 3 ] Legionella pneumophila % &1 > 2 ¢ 165 > &
B2 A(Rz B)-

2~ e E AR ARERSSE

102 # 173107 > 232142 Brat s AR A RAFB S > 1@
* & multiplex RT-real time PCR #& 21 £ = (¢ 7 Influenza A, B viruses,
Human adenovirus, RSV, Coronaviruses (229E, OC43, NL63, HKU1),
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HSV1, HSV2, VZV, CMV, Human metapneumovirus, parainfluenza type
1-4, HHV6, HHV7, HHVS8, Bocavirus, Polyomavirus (JC, BK, WU, Kil),
Parvovirus, Enterovirus, Rhinovirus, Japanese Encephalitis virus, Dengue

virus, West Nile virus, Toxoplasma gondii, Mycoplasma, Hendra virus %
Rabies virus % 35 6.5+ teirl) & 7% - 1 # 100-102 & & 7 i@ 4F &
EHBD 0 X RFERIE(Fe A) R8Ok D 50 22.8-30.2% ()
w B) 102 & 142 5] i % ¢ 36 5(25.4 %) te sk 1 Rl 0 4 Gl A
B m R R A (BT ) 2304 m R NI ERER S Y 0 A
#£73 2 6] % CSF @ #ipld VR R VAN =1 ”%;ﬁa% Echovirus 30 3 1
CMV+VZV coinfection -

3+ ROEEAY T UF b g G HE LR R

102 #:04F 2425 BB E T F LF B BE o RiEL R S
N2 E E R e 1 multiplex RT- real time PCR 1 7] & 2 &
PiD L e o 1 bl SRR JE Bk J FPE & % 0 parainfluenza
virus type 3 # CMV coinfection » ¥ &2 & 5P & 154

FUBE X g B NI 1w R g 99-102 & AR & £ R
3% 2 CSF §40#% 8 175 B > 355 rabies a4 o £ 11 # 1 3% - rabies
4v » multiplex RT-real time PCR & 7Bl & &£ > &7 2 x ,%nppi: B o

(_T ) F= 37 3= WH)
1~ H7N9 R %

102 & 27 ¢ B4 R4 CHR S HINOG 60> iz 4 (11 7 ) ¥ /s
138 ] HINO i g s bl (3 ¢ 45 7= )e St p £ & 40 3 p =i
THTNOQ g (71 5 %1 5@ % 0 5 5 k3= 5 450 bl 31 5 6] (2
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PA0 B Rk o A L) LGB~ R b 0 447 B3
" HTNO & % (2 @ 56 bite 3t HINL i g - 40 b4k 3 HIN2 i -
6 b4k &1 B AinE) o

2~ H6N1 R %

HENL 4 in g pid R34 B b hovp o e 8 4 % ek b
hiEd A2 g 102 #5023 p S AE IR v &R % HENL
LAlp# 2 A RE A HONL §ing s 2 204 5
- P20 A BRRRIE S FRTAY NES AFANME S
FH R o B R e 558 E - vun ~ BEOR Rk ROF AR SRR L
A Jf‘@}]%i B SR (6 R T e B4p A “,/TT 7O e
AR A B HONL o 5 *F > p 2z PR ETER B n S L G b IR
G IR R AT A w5 1040 112 1080 0 TR X IEEE R
FEF B A2 HONL g % - 55d — & 7 ehdp B ] F ek M2
éﬁ&%ﬁﬁ%@%%@ﬁ%%%é%%mH%ﬂ@ﬁ@@iﬁi
P ez At HONL & 2 g ik e ot ot 3 2 A TR 52
R RBT 0 AR R AR HONL & & 720 o 7 g B eh
HENL 5+ & & R P iRit 7 o 518 4 247 % F clade HENL 5 & A 7]
# fie (inter-clade reassortment) 2 4 (B]= ) o E /L& 4> L L 5§
HENL /i & s % 22384 5 4 %7 HONL 5 % 352 § HA 3% G228S
ARG R AT RET A MRS HA B0 1A
deE R R Mt CRALF A S EBLD AL H b
AR AR T R et /A A RFAFOEAS P F

EF L R B E L T RN £

(2) pHFREHFHRT2EERN - Al g2 a3 53 B
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1+ p 101 #4992 S p4 o GERZ S22 TR
2 A 0 AT & 4 2 4R 2 35 2] Human Parechovirus (HPeV)
2 5% SR AFEFIERES Y AR - A AR E
EF M2 HPeV1 4pit > &2 1Y E‘_J)l‘;‘a—% BRI EE A
TA(B-)e 7 &c2 111 2 g2~ 3|2 TR 2 W Rl
Human Rhinovirus (HRV)+ 16 i 5 & % » # & 5 CA6 3 11 i >
His 5 4 EVE8>2 1 CA4~CAL0~CA16 2 CB2- CA9-CA21
2 ECHO30 % 1 o

N
’
Y

RiFFERd L NFHRIABL G HA B PEREEOLAE
mE LA 2t BY AR HEA NG 1L B 4T $
HSV ~ 3tk HRV # 1 k% > @ %o RIS 2 $h EVES - 1
PRE3 2 CB4» & 97 # 53 P M4 A C4 L 2] 2 EVTL -

|

3 /,,\ﬁsg;%;;};ag?ggzz: HEERIEM 2 WL 247 & > &P HPeV
g7 Cardiovirus » 2% % S 1&1 o

4~ HAEGTHRITESR LREZ A AL AL > SAFA A

H6N1 ;3] -

Y

() AW/FTER L RS PITT 5 DR F
1~ = =% multiplex RT- real time PCR # B s 5t :
(1) 102 =% L € plemitfEATHERA I 1 25 Ap+ > ¢ 3
influenza A, B viruses, human adenovirus, RSV, coronaviruses (229E,
OC43, NL63, HKU1l, MERS), human metapneumovirus,
parainfluenza type 1-4, HSV1, HSV2, VZV, CMV, HHV6, HHV7,

bocavirus, parvovirus B19, enterovirus, rhinovirus, HPeV o %4 & &« &
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(2)

(3)

R G RS IARATH ST P I 3548k R ¢ 7 Influenza A,
B viruses, Human adenovirus, RSV, Coronaviruses (229, OC43,
NL63, HKU1), HSV1, HSV2, VZV, CMV, Human metapneumovirus,
parainfluenza type 1-4, HHV6, HHV7, HHVS8, Bocavirus,
Polyomavirus (JC, BK, WU, KIl), Parvovirus, Enterovirus,
Rhinovirus, Japanese Encephalitis virus, Dengue virus, West Nile

virus, Toxoplasma gondii, Mycoplasma, Hendra virus % Rabies

Virus o

Fs A AR HING 22 HENL = I 4] A 858 2 % b ch i 1 » 22

> B3 - MR A I A e RT-real time PCR = 2 o

FU P A ef 3o % 3 55k 5 4 (Middle East Respiratory Syndrome
Coronavirus, MERS-CoV) g % % & 3 4 > 5 4r 5% § Bl
MERS-CoV - = = MERS-CoV real-time RT-PCR = ;% » & 4¢ » 3
KEREFFEHRAP -

102 & £ 3247 118 #esmif g 4 ¥R 2 ¢ AAlRE HINIpdmO9
37 # ~H3N236 i ~BA|/ng 1 # ~RSV9 ¢ ~adenovirus3 # o
%ﬁi?ﬂrfﬁai £ X9 % % i@ 3F enterovirus > & % iE 7 enterovirus st
HPeV 2. PCR 2 H 5 7| & 472_ ¥ %8

fcf 101 & 54 & 9§ 2% 3 1@ 4F enterovirus» & % i€ {7 enterovirus
& HPeV 2z PCR % H B 7|~ 472 &kt~ 21 # - 2 multiplex
RT-real time PCR & &4 > H ¢ 3 5] % RSV » 2 ] Rhinovirus o
Fl4e 16 BB R TR AEATH TR RGEL AT
RBHELETR)-

BT & 5

28



(1)

(2)

AFomRWACL & P AT 2 % (TWCDCChip-v3) » 33+
32,264 ik4F 4> ¢ 7 55 $ 1,070 fap+ 31 BlwpEs 6 BF
4 B2 B3 BB i RY G ER T % % (Lawrence
Livermore National Laboratory, LLNL) & i%3k 3+ 2 & 5 33 5

72,000 W% # 4+ » 2,200 f;éi_:])%i - 900 flmp e

102 # £ 8 4% L £ g i 3F B % > 45 multiplex real-time RT-PCR
BRABEE B PR BRI SIEME R 102
EEFED K S RRAT AL 35 kS 0 ¢ adenoviruses,
enteroviruses-EV71, rhinoviruses, influenza A HIN1, H3N2, H7N9
viruses, influenza B virus, rotaviruses, norovirus, dengue virus
typel-4, yellow fever virus, West Nile virus, Japanese encephalitis
virus, chikungunya virus, coronavirus, human cytomegalovirus
(CMV), human respiratory syncytial virus (RSV), human
parainfluenza virus type 1, 2, herpes simplex virus type 1(HSV1), TT
virus, mammalian orthoreovirus, cardiovirus, human
metapneumovirus, HIV, HCV, HBV, EBV, aichi virus, human

parechovirus, HHV7, Rabies virus - # ¢ H7N9 £ Rabies virus >

102 & tkipl 2 B 4k & o

TR R

She
|l

102 # 1% 3 77 Ri@FroL & Aavpg 4 ko H 2 & multiplex
RT- real time PCR & 47 {8 A & J1m B 2 47 & Szl 3 5%~ 3§
oA AR BEE 21 Lo A fln RN AR X
56 B H - £ Poma & X F % %L 4F enterovirus e 5 multiplex RT-
real time PCR 4~ #7152 16 BIE ¥4 > 37— A3 & T/ & lon

torrent i& (7 L £ XA AT AFE B TR B R T
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Fuk 72 Bk = A 2 B & %2 barcoding e FFiE{T lon
torrent 2. % £ & T/ > I spike in parainfluenza virus 3 2. RNA
(RNA virus)2 HSV1 z. DNA (DNA virus) i% 5 detection limit
indicatorse 2 ¥ A % spike in 10° copy 2 parainfluenza virus 3 RNA
2 10° copy 2. HSV1 DNA; B ‘e spike in 10* copy 2. parainfluenza
virus 3 RNA 2 10" copy 2 HSV1 DNA ‘G4 F L A 7)1 4
6 A iF T 2256 Lm4 A7)0 @ £ spikein 2 10 £ HSVL & 51
27 parainfluenzavirus 3 7 7] & 4 - B {7 3] 5661 £ & & 7 »
¢ 3= spike in 2. 9 & HSV1 & »]-27 3 parainfluenza virus 3 & 71>
Happ 4 Bolded (£ 2) » 55 PCR #z3% - saffold virus 1 f 4 &

TwRELF2Z 1L Bt kp 7 38 RFrR> AN L 9BE 2
%ﬁ@’ﬁﬁﬁm@°%$1%%E%i€ﬁ?%iﬁﬁi%@
& reoviruse m HCV B8R F 5 - 4 > 5 PCRAzEZN > 5 &3
BEARA PR T B R P 1B R 1 0% CSF
1iwkaijs CSFei? 33 HCV Pk -

AR - HRTEa kRS FRES EHRkRS SR H

102 & 1-10 " #p R > 2 EHEEI 2 e Y F HEE
Boded 2 fEd - %F%iiﬁﬁ-,ﬁ’%ﬁﬁ%flﬁ B 55 22 58 0 F
f AL U F R ERRS  BRAS S m F %
o BEAMRE R wEC RONLFERT P SRR L
HRPED G FIRL TR R EFITERIGRES 2 41T

HPE 486 H K T B FH B RITR RS SRR
3 P ¢ 3% adenovirus ~ aichivirus ~ astrovirus ~ sapovirus -

picobirnavirus ~ echovirus ¥ salivirus/klassevirus z. RT-PCR &
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nested- PCR #s iB| bk’),%* B FEens 17 o

Rt d A BERBRE AT RN L REERI B EY
19.5% gt g & Bt d 3.7% 304§ 3L 4R R iR bw 1S 12 43
Hapte I L 4 p 4 BB R 8che™ sapovirus B it 8 (1.6 %,
8/486)-~astrovirus I £ 1 i (2.0%o, 1/486)~aichivirus 5 1+ 3 i (6.2%e,
3/486) ~ Echovirus F5 |+ 2 i+ (4.1%0, 2/486) ~ picobirnavirus f% 4 32
i+ (6.6%, 32/486) ~ ¥ 1 i* aichivirus ¥ picobirnavirus co-infection
(2.0%o, 1/486) » AT & g5 & St i b 47 WARIEM B R 2 9.67% -
AATEE RN E R R R DT F 0 ¢ BULAFE S TP RN
L RA R BAE RS R R OB R A F R
PHHFHEPEEGEE T P) pr AW RHERLTY ZR3

Tl Mo R @z BEEE R R S R MR E]

T WAR B R UFERAS TG 4 N S ERRS FRE6]
AL~ R o & F R 13 42 ~ 384 AR e R R R 37 A2
HApde 0 & iﬁ}ﬁsi 54 3 B B sapovirus 3 4= -~ astrovirus 1 42 ~
aichivirus 4 4= -~ Echovirus 1 42 - picobirnavirus 12 4= » # ¢

co-infection # & f}i’m mF L HR 8 A -
() 223 P RAMPATHEZ LIRTRY H4
1o pRUMAFIFAHRH S B iepb TArT 22 o373

(1) FAEZY {4 WHO 2R ITE /3 Ry HRAZIFA 2 p2
FALERERE TR o e TMERETIR) LE T A
Flve enErrdd 5 blde 2014 5 L3k g k2 2013-2014 4 L zp
# w tk % 7z AJCalifornia/7/2009 (H1N1)pdmO9-like virus £
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(2)

(3)

(4)

B/Massachusetts/2/2012-like virus > @ H3 ez 3k E w R R A %] 5
A/Texas/50/2012 (H3N2)-like virus £  A/Victoria/361/2011
(H3N2)-like virus » i # 2 sk F v a7 @ FILA & B+ BT 4]

?oﬁﬂ’ﬁﬁ*%%i71ﬂ$%ﬁﬁw%ﬂﬁ—ﬁ35§ﬂﬁap
Pt 5 A~B1-B5-C1-C5 2 C2-like & 3| 7 it 4 o

ERTHARATHR AR R FTRE EH D 'Jﬁi:),%
FoREgEOT2EE 5390 eI TR E TR (¢ Bk
Lo EL RS R P p X FTA)UE RIAIOTIAEL (¢
B 7| S s 5g » Virus ~ Locus ~ 3 75 P EH ) AT 102 & -
AFRTHEH G2 pRMT AL e 7 04 23 101 & @42 200
Eop+ 14,685 4L (313 £ NAAFAEZ) %+ 10848 £ »
p+ 1,206 £ A AL VR AR A AR R AT E
L5y (B) -

BFRLR R H Ity > #1102 & 110 50k > < F 467 i
HRIP A BRI AT A E R AARE=FT A
= e K e 21 iﬂ”mﬁ/ PR R T 93 B2%ETEE R
CR o 15% Bt FreAnM A R o MR A FRET Uk R
WHRAEL L Hd (RL) e

RSl rﬁ?d?#ﬁ“%“h: VR RRE S LB R
ERA ST A AR BARR > 3 A 2R o RO AR 2 )R
BEFEE T AT 'J/%ff'fliaﬁ?%ﬁ » 4o 98 & pF o I B A
REIPN E GIATRIR R o b o P E R AR 2 R AR Rl
FE TR UG AR R AT R R G T B S5 S X
i Primer3 22 V@A E R T BTV L
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(5)

2\

(1)

(2)

[la®
X
(S, 2}

|+ # T TRBRFLCLIRP LT T pd TLAlpE

|, 2% I—‘}ﬁ}g\;'«‘)?i—%-“ uotRM R K f g “d H IR 7

A
=

—
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FriE RIEe s R (i %fﬁﬁéa’zr ki HedRREs B gdm NERRERR
BT Infection due to Infection due to Infection due to Infection due to Infection due to

Baylisascaris procyonis,
enterovirus,

HSV-1, VZV, and WNV;
measles causing SSPE;
rabies, HPeV

hepatitis C virus,
HHV-6, M.
pneumoniae, and

rotavirus

Bartonella species,
EBV, and HSV-1

Brucella species,
enteroviruses, HSV-1,
influenza A and B

viruses, and VZV

adenovirus, Chlamydia
species, M. pneumoniae,
and RSV

v 2013 AP BMBELETAREAH
Group A B
virus name No of sequences virus name No of sequences
Parainfluenza 3 (103 copy) 0 Parainfluenza 3 |(10‘1 copy) 27
spiked NA
HSV1 (10” copy) 10 HSV1 (10 copy) 9
Saffold virus 2246 Saffold virus 5619
virus hit )
(verified) othoreovirus 5
HCV 1
total 2256 5661
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1 DEMOGRAPHIC INFORMATION

LR

T
ﬁﬂ%m:

BE A

Patient’'s Name:

Patient’s ID No.:

Date of birth: / /

Gender: o Male o©Female

Height: cm

Weight: Kg

Occupation:

2 HOSPITALIZATION

B #pzedt— 12 (yyyy/ mm/ dd)

* Date of illness onset: / /

* Enrolled criteria:
[ JFever(BT=38C),

[_ICommunity onset pneumonia (= 48 hrs after admission)

[_ISevere illness: ARDS or Respiratory failure with MV support

[ INo definite diagnosis when case reported

* Date of admission : / /

* Travel history within 3 months: [ ] No [ JUnknown [ ] Yes, specify
* Animal contact history(including pets): [ ] No [ JUnknown [ ] Yes, specify
* Inset bite history : [ ] No [_JUnknown [ ] Yes, specify
* Cluster: [ ] No [ JUnknown [ ]Yes:[ Jfamily, [ ] school, [ Jworkplace [ Jothers
* Admitted to ICU: [ ] No [ ] Yes, (date)

* Date of discharge: / /

/ / ES) / /

* Final diagnosis: (¥ # € summary)

ok DR
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Past History

[]

Chronic lung diseases: [ | COPD [ ] Asthma [ | Ventilation dependent
[ ] Others:

]

Acquired immune deficiency: [ ] DM [ ] Solid tumor [ JHematologic Malignancy
[ ] HIVIAIDS [ ] Chronic kidney disease [ ] Liver cirrhosis
[ ] Use Of Any Immunosuppressive Agent Within 30 Days Before Infection

Congenital immune deficiency

Poor daily function: [ ] Dementia [ ] Bed-ridden [ ] tube feeding

Neurological disorders: [ ] Epilepsy [ ] Cerebral palsy [ ] Developmental delay
[ ] Others:

[ JHTN, [ |CAD, [ ICVA, [ HBV carrier, [ [HCV carrier

Lo oy

Other specific history:

4 LABORATORY DATA (GBEEEfr)

Admission + 24hrs 48-72 hrs
Date

Hematology
Hemoglobin g/dL
WBC count /uL
Band %
Neutrophil %
Lymphocyte%
Eosinophil%
Monocyte%
Platelet *10 ° /uL

Blood Chemistry
BUN mg/dL
Creatinine mg/dL
Total protein g/dL
Albumin g/dL
Total bilirubin mg/dL
AST (SGOT) IU/L
ALT(SGPT) IU/L
CK IU/L
LDH U /L
CRP mg/dL
Procalcitonin ng/mL

ABG
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FiO2

Arterial pH

02

CO2

serum bicarbonate
Pleural fluid

WBC(L/N)

RBC

Total protein g/dL

Glucose mg/dL

LDH U /L

Culture Results: < admission 72 hrs (except BAL, tissue, TB study or

significant findings)

i e e AR Date

Result

Gram stain: PMN: /LPF ; Epi: /LPF
[ IGPC [JGPB [ JGNC [JGNB [] yeast-like [ ] No bacteria seen

Sputum

Bacterial culture: [ |Negative [ | Normal flora
[ ] Positive:

AFB: [ |Negative [ ] Positive
TB culture: [ ]Negative []TB [ ] NTM

Gram stain: PMN: /LPF
[ IGPC [JGPB [ JGNC [JGNB [ ] yeast-like [ ] No bacteria seen

Pleural fluid

Bacterial culture: [ |Negative [ | Positive:

Fungus culture: [ |Negative [ | Positive:

AFB: [ |Negative [ ] Positive
TB culture: [ ]Negative [ ] TB [ ] NTM

Gram stain: PMN: /LPF ; Epi: /LPF
[ IGPC [JGPB [IGNC [IGNB [ ] yeast-like [ ] No bacteria seen

BAL

Bacterial culture: [ |Negative [ | Normal flora
[ ] Positive:

AFB: [ |Negative [ ] Positive
TB culture: [ ]Negative [ ] TB [ ] NTM

Urine

Bacterial culture: [ |Negative [ | Positive:

Fungus culture: [ |Negative [ | Positive:

TB culture: [ ]Negative []TB [ ] NTM

Blood

Bacterial culture: [ |Negative [ | Positive:

Fungus culture: [ |Negative [ | Positive:

TB culture: [ ]Negative []TB [ ] NTM

Tissue (Site)

Bacterial culture: [ |Negative [ | Positive:

Fungus culture: [ |Negative [ | Positive:

TB culture: [ ]Negative [ ] TB [ ] NTM
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Throat swab

Virus isolation: [ ]Negative [ ] Positive:

Others (Site)

Bacterial culture: [ |Negative [ ] Positive:
Fungus culture: [ |Negative [ ] Positive:

TB culture: [ ]Negative [1TB [ ] NTM
Rapid antigen test (55 #E nasal/throat swab?)
Specimen  |Date Result
Influenza Nasal/Throat [ INegative (1A (1B
swab
Legionella Urine [ INegative [ ] Positive
Pneumococcus Urine [ INegative [ ] Positive
RSV Sputum [ INegative [ ] Positive
Chlamydia Sputum [ INegative [ ] Positive
Cryptococcus antigen [ INegative [ ] Positive
Aspergillus antigen [ INegative [ ] Positive
[ INegative [ ] Positive
Serology result
Date Result
Mycoplasma IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
Chlamydia IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
HSV-1 IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
HSV-2 IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
CmVv IgM: [ |Negative [ ] Positive
lgG: [ INegative [ | Positive
EBV VCA IgM: [ |Negative [ ] Positive
VCA IgG: [ Negative [ ] Positive
NA IgG: [ |Negative [ ] Positive
[ INegative [ ] Positive
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PCR result

Date Site Result
Influenza [ INegative L] A, type: (1B
CMV [ INegative [ ] Positive
HSV [ INegative [ ] Positive
Enterovirus [ INegative [ ] Positive
B [ INegative [ ] Positive
[ INegative [ ] Positive

Other pathogen detection results:

5.IMAGE STUDY RESULTS: (within 7days after illness onset)({{< /Al £ £ )

Date Result
CXR [ ]Consolidation [ ] Non-consolidation
[ lUnilateral | [] Patches (] Infiltration
[ ] Air-bronchogram | [] Interstitial pneumonia
[ |Bilateral | [] Lobar [] Ground glass
[ ] Reticular-nodular
[ ] Effusion/fempyema [ JAbscess
[ ] No active lung lesion
[ ] Others:
Lung CT ["]Consolidation "] Non-consolidation
[ lUnilateral | [ ] Patches ] Infiltration
] Air-bronchogram [] Interstitial pneumonia
[ IBilateral | [ ] Lobar [] Ground glass
[ ] Reticular-nodular
[ | Effusion/fempyema [ JAbscess
[ ] No active lung lesion
[ ] Others:
Others
(specify)
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6. SEVERITY OF ILLNESS:
Intensive medical support for this episode

Date of start Date of end

[ ] Hemodialysis(including CVVH)

HD Mechanical Ventilator T

HD ECMO

HD Others

7. CLINICAL OUTCOME: (at discharge)

Clinical Response Criteria
[ ] Cure All or most of pretreatment signs and symptoms of the index infection had
resolved, and no further therapy was required.
The major signs and symptoms of infection had improved but medical
[ ] Improved treatment was still required.

Sequel: [ JNo [ ]Yes, specify:

[ ] Transfer out

The patient was transferred out to hospital on
( / / ) (date), and the outcome was unknown.

[ ] Mortality

Date:

For patients who expired due to any causes

The primary cause of death is related to this infectious episode reported:
[ INo [ JYes

8. COMMENTS:
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1 DEMOGRAPHIC INFORMATION

i
e
>~

Patient’'s Name: Patient’s ID No.:

Date of birth: I Gender: [] male [] female
Height: cm Weight: Kg
Occupation:

p #psdkii- 11 (yyyy/ mm/ dd)
2 HOSPITALIZATION

* Date of illness onset: / /

* Enrolled criteria:
(a) i

(b) *  miop I 63 48 i -
(c) ZEREUTI-FLR:
A28 38°C [ » $o3&(seizures) [ A% Zupte(focal neurologic findings) (-
A RERE- R%RIRY [ "e(BEOD®R AR ¥ [ =ikl ¥ (CT or MRI) (-
R e AR (i Lt % (al tered level of consciousness)4zi® 24 -] B -
Yo BF7? £ (irritability) » AR iTFE P>
* Date of admission : / /
* Travel history within 3 months: [ ] No [ Junknown [ ] Yes, specify

* Animal contact history(including pets): [ ] No [ JUnknown [ ] Yes, specify

* Inset bite history : [ ] No [ JUnknown [ ] Yes, specify
* Cluster: [] No []JUnknown [ ]Yes:[ Jfamily, [ ] school, [ ]workplace [ ]others

* Admitted to ICU: [ ] No [ ] Yes, (date) / / E / /
* Date of discharge: / /

* Final diagnosis: (¥ #§ € summary)

1.

2.
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3  CLINICAL PRESENTATION

* (=80 [Ha - 30 *  BRHH X (& > 5 0O
% ereggopt e o5 [ * = HES N
* O EMN [ > 5 O * A HES N
* A7 E-S R R LT LI bl - (& - 5 [
*  EA E-S R * oo (& > 5 O
* e E S R OB LR £ (& > 5 O
* R EEp (& -5 0O © intractable? [J& - 3 []
* AFESF® a3 © induced coma ? [J#& > F []
* Hugskim e o 3 [ sk

*  FEEE (e300 pg=#EEp a__"/_F

* @ * steroid []& & 3 [

x @ IVIC [ $

* wryupaFE e A¥s °

* GiFdp#:GCS= E_ V. M (¥4 induced coma (4% 3 $i7) 2 ehdoff B in)

4. Past History

L] [ ] DM [] Solid tumor - [ JHematologic Malignancy ;
[ ] HIV/IAIDS - [ ] Chronic kidney disease > [ ] Liver cirrhosis >
[ ] Use Of Any Immunosuppressive Agent Within 30 Days Before Infection

Congenital immune deficiency

Neurological disorders: [ | Epilepsy [ | Cerebral palsy [ | Developmental delay
[ ] Others:

[ JHTN, [ |CAD, [ ICVA, [ |HBV carrier, [ JHCV carrier

L OIE

Others, specify:

5 FiFkag*

x BrainCT p# */ po 2E:0% [P8F% [ AiF[ ]

64



FEBEY A
temporal lobe [ ] white matter demyelination [ ] hydrcephalus [ ] brain edema [ |-
any others : °
x BranMRI p#_ "/ po 2&:p¥% [P8% [ aiv[]e
FEABY iz h
temporal lobe [ ]’ white matter demyelination [ ] hydrcephalus [ ]’ brain edema [ |-

any others : °
* EEG p#__ "/ p- BERix¥ []P&¥ [ Aiv[]e
FEEF OBREL
Diffuse slowing [ | temporal epileptiform activity [ |° PLEDS [ ]»
any others : °
6. - BHREE
% CBC (&% #&%&p "/ p)
WBC= »DC=__/ | | _(Neu/lymph/mono/eos) > Hb= » PLT= °
¥ CSF (&% &%&p__ "/ p)
RBC= » WBC= »DC=__/ | | _(Neu/lymph/mono/eos) -
Protein= » Glucose= (Blood glucose= )
VDRL= » Cryptococcal Ag= » AFS=___ > India ink= > Gram’
stain= o
7. Serology
Date Result
Mycoplasma IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
HSV-1 IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
HSV-2 IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
CMV IgM: [ |Negative [ ] Positive
IgG: [ INegative [ ] Positive
EBV VCA IgM: [ |Negative [ ] Positive
VCA 1gG: [ |Negative [ ] Positive
EBNA IgG: [ |Negative [ ] Positive
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Others Type : [ INegative [ ] Positive
8.CSF testing
Date Result
Cmv [_INegative [ | Positive
HSV-1 PCR [ INegative [ | Positive
HSV-2 PCR [ INegative [ | Positive
Enterovirus [ INegative [ | Positive
isolation
Mycobacterium / [ INegative [ | Positive
C
Bacterial / C [ INegative [ | Positive
Fungal / C [ INegative [ ] Positive
JE IgM [ INegative [ ] Positive
9.Other testing
Test Date Site Result
Influenza PCR [ INegative [ ] Positive :  type:
Cryptococcal Ag [ INegative [ ] Positive :
10. CLINICAL OUTCOME: (at discharge)
Outcome Criteria
[ ] Cure All or most of pretreatment signs and symptoms of the index infection had
resolved, and no further therapy was required.
[ ] Improved | The major signs and symptoms of infection had improved but medical treatment
was still required.
Sequel: [ JNo [ ]Yes, specify:
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[ ] Transfer The patient was transferred out to hospital on
out ( / / ) (date), and the outcome was unknown.

] Mortality For patients who expired due to any causes

Date: The primary cause of death is related to this infectious episode reported: [ No
[ lYes

11. COMMENTS:
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