
–

( )



Wunderink R. G. and Waterer G. W. N Engl J Med. 2014;370:543-551.  

1.
2.

3.

4. ( )
(

– CA-MRSA toxic shock syndrome) 

5.

6. (BUN
)

1917-1918 (Spanish Flu) 

The National Museum of Health and Medicine, Armed Forces Institute of Pathology, 
Washington, D.C.  Sharp P.A. Science 2005;310(5145):17 (October 7). 

1917-1918
3 5



. 2019-nCoV (A – 
B – )

Zhu N. et al. N Engl J Med. Jan 24th, 2020. 
DOI: 10.1056/NEJMoa2001017. 

COVID-19 (
)

AM 05:45 Jul 21st, 2020. https://gisanddata.maps.arcgis.com/apps/opsdashboard 
/index.html#/bda7594740fd40299423467b48e9ecf6



COVID-19 (
)

AM 07:21 Aug 15th, 2021. https://gisanddata.maps.arcgis.com/apps/opsdashboard 
/index.html#/bda7594740fd40299423467b48e9ecf6

. 2021 08 14 PM 3:30 (206,004,181 )
(15,843 ) COVID-19 

CDC, Taiwan. August 14th, 2021. 



TTV & UDN. Jun 14th, 2020. 

(
)

(
TOCC ) 



( )

( )

(electronic microscopic examination) 

(tissue pathology and special stains) 

(microbiologic cultures) 

( COVID-19 )

(DNA & RNA)

( MALDI-TOF ) 

(whole genome sequencing – WGS) 

X

? 

Lee N et al.                        
N Engl J Med. 
2003;348:1986-1995.

46

X )

(

)
SARS-

CoV



(Streptococcus pneumoniae) –
( ) ( )

5%
α ( ) 

1,000
( ) 

(Gram Stain x 1,000) – 
( ) ( ) 



2010-03-17 ( )

5
( 39 0C) 

2010-03-19 ( )



2010-03-19 ( )

– (I) 

Date/Items WBC Hb Hct MCV Platelet N/L/M (%) 
99-03-17 9,380 13.1 39.7 77.5 216,000 71.7/18.2/7.0 
 
Date/Items BUN Cr Na K CRP 
99-03-17 9.9 0.5 137 5.1* 3.06 
*: hemolysis 2+  
 



(TPR Chart) – (I)

azithromycin 
250 mg PO QD

amoxicillin/clavulanic 
acid 600 mg IVD Q6H 

Blood culture (99-03-17, one set) : no growth

Urine pneumococcal antigen: Negative 

Serum mycoplasma antibody: (+) (1:20480) 



(Definite Diagnosis)

1. (Mycoplasma pneumoniae) 
( )   

2. (mitral valve prolapse 
with mitral regurgitation) 
(tricuspid regurgitation) 

1. 



Jain S. et al. N Engl J Med. 2015;373:415-427.  

A.  2010-2012 2,259
835 996

Jain S. et al. N Engl J Med. 2015;373:415-427.  

B.  2010-2012 2,259



. 

Jain S. et al. N Engl J Med. 2015;373:415-427.  

A&B. 
(I) 

Jain S. et al. N Engl J Med. 2015;373:415-427.  



C&D.
(II)

Jain S. et al. N Engl J Med. 2015;373:415-427.  

A.  2010-2012 2,222
1,802 2,533

Jain S. et al. N Engl J Med. 2015;372:835-845.  



B.  2010-2012 2,533
( )

Jain S. et al. N Engl J Med. 2015;372:835-845.  

C.  2010-2012 2,222
1,802 2,533

Jain S. et al. N Engl J Med. 2015;372:835-845.  



.
(A)

Jain S. et al. N Engl J Med. 2015;372:835-845.  

.
(B)

Jain S. et al. N Engl J Med. 2015;372:835-845.  



Jain S. et al. N Engl J Med. 2015;372:835-845.  

. 

. 

Mandell LA et al. Clin Infect Dis 2007;44:S27-72



. 
(

) 

Mandell LA et al.     
Clin Infect Dis 
2007;44:S27-72

. (II) 

Mandell LA et al. Clin Infect Dis 2007;44:S27-72



Wedzicha JA et al. Thorax 2009;64 (Suppl III) iii1-iii55

.

( )

Q

2009

Wedzicha JA et al. Thorax 2009;64 (Suppl III) iii1-iii55



Wedzicha JA et al. Thorax 2009;64 (Suppl III) iii1-iii55

. (II)

(

) (A
B

) (PCR )

Wedzicha JA et al. Thorax 2009;64 (Suppl III) iii1-iii55

. (I)

(5 10 
cc )

7

β-lactam 



Wedzicha JA et al. Thorax 2009;64 (Suppl III) iii1-iii55

. (II)

β-lactam 

7 10

(Direct Fluorescent Antibody – 
DFA) L. pneumophila 



Buffered-Charcoal Yeast-Extract (BCYE) Agar 
(Legionella pneumophila) 

BinaxNow® L. pneumophila Serogroup 1 



BinaxNow® L. 
pneumophila Serogroup 1 – 

BinaxNow® L. pneumophila Serogroup 
1 – (15-30 0C) (15 )



BinaxNow® 
L. 

pneumophila Serogroup 
1 

, ,

Stout JE and Yu VL. N Engl J Med 1997;337(10):682-687

L. 
pneumophila 
serogroup 1

4

≥ 1:256 



5

(Pulse-Field Gel Elec-
trophoresis – PFGE) 
NotI  (A ) SfiI (B ) 

Campins M et al. 
Pediat Infect Dis J 
2000;19:228-34

2. ( )



CDC, Taiwan. Jan 22nd, 2014



: 

(
) ( )

( )

(Avian Influenza Virus) 



(World Health Organization – 
WHO) Influenza H7N9

WHO (www.who.int).  April 3rd, 2013 

H7N9 2013 4 3
( 24 )

CDC, Taiwan, April 3rd , 2013 



H7N9A -  

1.

38℃

2.

CDC, Taiwan, April 3rd, 2013 

H7N9A -  

1. H7N9

2. H7N9

3.

CDC, Taiwan, April 3rd, 2013 



H7N9A -  

7

1.

2. H7N9

3.

H7N9

CDC, Taiwan, April 3rd, 2013 

H7N9A -  

1.

2.  ( )

CDC, Taiwan, April 3rd, 2013 



H7N9A -  

CDC, Taiwan, April 3rd, 2013 

WHO, April 8th 2013 

( – real time PCR) 
H7N9 (hemaglutinin – HA) 

(neuramidase – NA)  (H7 N9)  



(Real-Time PCR) 
H7N9

WHO, April 8th 2013 

(Real-Time PCR) 
H7N9

WHO,
April 8th 2013 



(Real-Time PCR) 
H7N9

WHO, April 8th 2013 

H7N9
(Real-Time PCR)

WHO, April 8th 2013 



Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (I) 

Gao H-N et al. N Engl J Med 2013;368:2277-2285 

H7N9



Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (II) 

H7N9
1/4

14

Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (I) 

H7N9



Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (II) 

H7N9
4,000 cells/mm3

Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (III) 

H7N9

D-dimer



Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (I) 

(%)

H7N9

Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (II) 

(%)
H7N9 3

8

7



Gao H-N et al. N Engl J Med 2013;368:2277-2285 

. H7N9 111
– (III) 

(%)

H7N9
27%

. H7N9 97
( ) 

Gao H-N et al. N Engl J Med 2013;368:2277-2285 

H7N9



(A and B). H7N9
X (Patient 1, ) 

Gao R et al. N Engl J Med April 11th, 2013 
DOI:10.1056/NEJMoa1304459

Day 6 Day 9

(C and D). H7N9
X (Patient 1, ) 

Gao R et al. N Engl J Med April 11th, 2013 
DOI:10.1056/NEJMoa1304459

Day 7 ( 1 ) Day 7 ( 1 )



H7N9A 8 ) ( )
(A/Chicken/Shanghai/S1053/2013)

EpiFlu Database, GISAID, April 8th, 2013 

H7N9A PB2 ) ( )
(A/Chicken/Shanghai/S1053/2013PB2)

EpiFlu Database, GISAID, April 8th, 2013 



. H7N9
( : HA, ; NA, )  

Gao R et al. N Engl J Med April 11th, 2013 
DOI:10.1056/NEJMoa1304459

/

/

. H7N9

Gao R et al. N Engl J Med April 11th, 2013 DOI:10.1056/NEJMoa1304459

?

H7N9



H5N1
(11

) X
(

6 )

Kumnuan U et al 

N Engl J Med 
2005;352(4):333-340

H5N1

Kumnuan U et al N Engl J Med 2005;352(4):333-340



H1N1 swine flu 
40-69%

MMWR 2009;58(30):826-829



BinaxNow® Influenza A&B 22 tests/pack

in vitro immunochromatographic assay 

QuickVue® 25 tests/pack BioMerieux

in vitro immunochromatographic assay 



Rapid Influenza Diagnostic Test (RIDT) 

in vitro immunochromatographic assay 

H1N1

CDC. Taiwan 
April 30th, 2009



H1N1

CDC. Taiwan April 30th, 2009

H1N1 A [Swine 
Influenza A (H1N1)] ( WHO) 

(acute febrile respiratory illness): 
100 ( 37.7 ) 

( ) 

(confirmed case): 
swine influenza A 

(H1N1) ( real time RT-PCR, 4
swine influenza A (H1N1) ) 

(probable case): 
, A ,

April 29th, 2009.  WHO 
http://www.who.int/csr/disease/swineflu/WHO

_case_definition_swine_flu_2009_04_29.pdf



A H1N1 [Swine 
origin Influenza A (H1N1) – S-OIV] 

(acute febrile respiratory 

illness): 100 ( 37.7 ) 

, ,

(confirmed case): 

S-OIV (

real time RT-PCR ) 

April 30th, 2009.  CDC, U.S.A. 
http://www.cdc.gov/h1n1flu/casedef_swineflu.htm

A H1N1 [Swine 
Origin Influenza A (H1N1) – S-OIV] 

(probable case): 
, A ,

(RT-PCR) H1
H3

(suspected case): 
, : 

    7 S-OIV 
7

S-OIV 
S-OIV 
April 30th, 2009.  CDC, U.S.A. 

http://www.cdc.gov/h1n1flu/casedef_swineflu.htm



2009 (Aug 6);25(8):501-509

2009 (Aug 6);25(8):501-509



WHO Consultation Committee. N Engl J Med 2010;362(18):1708-1719

. 13 H1N1A
– (Hyaline Membrane) (H&E Stain)

WHO Consultation Committee. N Engl J Med 2010;362(18):1708-1719

. 55 B
H1N1A –             

( ) ( ) 



Perez-Padilla R et al.          
N Engl J Med 
2009;361(7):680-689

. 2009
H1N1A

X
(A , 

) (B , 
, , 

– hyaline membrane 
, H&E Stain) 

Faix DJ et al. N Engl J Med 2009;361(7):728-729

2009 4 20 5 30
RT-PCR A (

– H1N1, H3N2, 
– S-OV) 



Arguedas A et al.            
N Engl J Med 
2010;362(4):370-372

. (3-8 – 
A 9-17 – B ) 

(HA ) 
H1N1A

H1N1A

Ofri D. N Engl J Med 2009;361(27):2594-2595

H1N1A

, 



3. 

( – COVID-19 )

. 61 2019 12 20
2019-nCoV (A &B

– 8 11 ) ( )

Zhu N. et al. N Engl J Med. Jan 24th, 2020. 
DOI: 10.1056/NEJMoa2001017. 

Day 8 Day 11 



. 6 2019-nCoV 
4 ( )

Chan J F-W. et al. Lancet. Jan 24th,  2020. 
https://doi.org/10.1016/ S0140-6736(20)30154-9 

. 2019-nCoV
(A – B - )

Zhu N. et al. N Engl J Med. Jan 24th, 2020. 
DOI: 10.1056/NEJMoa2001017. 



. 2019-nCoV (A – 
B – )

Zhu N. et al. N Engl J Med. Jan 24th, 2020. 
DOI: 10.1056/NEJMoa2001017. 

2019-nCoV 
(RT-PCR)

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=af1aac73_4



2019-nCoV 
(RT-PCR) – 

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=af1aac73_4

2019-nCoV 
(RT-PCR) – 

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=af1aac73_4



2019-nCoV 
(RT-PCR) – (I) 

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=af1aac73_4

2019-nCoV 
(RT-PCR) – (II) 

https://www.who.int/docs/default-source/coronaviruse/peiris-
protocol-16-1-20.pdf?sfvrsn=af1aac73_4



- (Filmarray 
Respiratory Panel 2 – RP2) 

( 22 ) (nasopharyngeal swab – NPS) 
22

RP1.7
229E HKU1 NL63 OC43

(metapneumovirus) /
A A H1 2009 A H1 (

) A H3  B (1, 2, 
3 ) (RSV) (Bordetella pertussis)

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 

( ) (Chlamydia pneumoniae)
(Mycoplasma pneumoniae) (Middle East 
respiratory syndrome coronavirus – MERS-CoV) ( )

(Bordetella parapertussis) ( )
1,612 NPS

FilmArray RP2 RP PCR
(sequencing)

(agreement) 
99.2% OC43 RP2

≥  91.7%
Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 



( ) ≥  93.8% RP2

FilmArray RP2 FilmArray RP

( )

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 

. FilmArray RP2

https://www.biofiredx.com/products/the-filmarray-panels/filmarrayrp/



. FilmArray RP2

https://www.biofiredx.com/products/the-filmarray-panels/filmarrayrp/

(
RP2 )

. FilmArray RP2
( ) (FilmArray RP) 

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 



. 1,612 (NPS) FilmArray 
RP2 

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 

. FilmArray RP2 (
)

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 



. FilmArray RP2 
(positive percent agreement – PPA) 
(negative percent agreement – NPA) 

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 

. FilmArray RP2
(true positive, false positive, true negative, and true positive) 

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 



. FilmArray RP2
( RP )

Leber A L. et al. J Clin Microbiol. 2018;56(6):e01945-17. 

- (Filmarray 
Respiratory Panel 2 – RP2) 

( 22 ) 22
RP2.1 RP2 (EUA) 

FDA SARS CoV-2 RT-PCR 
RP2.1 EUA SARS CoV-2 RT-PCR 

RP2.1
98% (48/49) 100% (49/49)

 SARS CoV-2 RT-PCR  (Ct) 
30% 30

Creager H M. et al. J Clin Virol. 2020;129:104538. 



( ) 10
( 3 ) 6 FDA

EUA RT-PCR BioFire® 2.1
panel 4 (Roche cobas, Cepheid Xpert Xpress, 
BioFire® Defense COVID19, and NECoV19)

7 ( 10-7 ) 
SARS CoV-2 BioFire® 2.1 panel 

SARS CoV-2 
SARS CoV-2 

Creager H M. et al. J Clin Virol. 2020;129:104538. 

. FDA EUA 5 RT-PCR 
SARS CoV-2 RT-PCR  
(Ct) ( Ct )

Creager H M. et al. J Clin Virol. 2020;129:104538. 



. BioFire® 2.1 panel 3 FDA EUA RT-
PCR SARS CoV-2 

Creager H M. et al. J Clin Virol. 2020;129:104538. 

. 10
( 3 ) BioFire® 2.1 panel 6

FDA EUA RT-PCR 

Creager H M. et al. J Clin Virol. 2020;129:104538. 

BioFire® 2.1 panel 7 (
10-7 ) SARS CoV-2  



FilmArray RP2.1 2020 05 04
(Food and Drug Administration – FDA) 

SARS-CoV-2 

https://www.businesswire.com/news/home/20200503005054/en/
bioM%C3%A9rieux-BIOFIRE%C2%AE-Respiratory-Panel-

2.1-RP2.1-SARS-CoV-2

CDC, Taiwan. Jan 17th, 2020. 



4. 

C4ini4a4 4444i4ati4n 44 444t 
44n44ati4n 44444n4in4 44444 – 



. 

D4444n4444 44. 4t a4. J 4i4t44hn44. 20174244414424. 

. 4n44t 44n44ati4n 44444n4in4 – 
4444 4

4444 4 4444
4

D4444n4444 44. 4t a4. J 4i4t44hn44. 20174244414424. 



. 

D4444n4444 44. 4t a4. J 4i4t44hn44. 20174244414424. 

. CT4444
14 4 444444in4 4T14 Klebsiella pneumoniae 

4 444 4

D4444n4444 44. 4t a4. J 4i4t44hn44. 20174244414424. 



. 44444 444ta44n44i444 
4 44 4

D4444n4444 44. 4t a4. J 4i4t44hn44. 20174244414424. 

444444 J. 4t a4. C4in 4i4444i44 4n444t. 201442444444441. 



. 444444 4i444 444 4444t444h4444i4 4 44444 4
4 4wh444 44n444 44444n4in4 – 4 4444 4

 

444444 J. 4t a4. C4in 4i4444i44 4n444t. 201442444444441. 

. 
44 444

444444 J. 4t a4. C4in 4i4444i44 4n444t. 201442444444441. 



. 
4444 4 4444

444444 J. 4t a4. C4in 4i4444i44 4n444t. 201442444444441. 



(Neuraminidase)
11 subtypes

(Hemagglutinin)
18 subtypes

M1 protein

M2
protein

facilitates elution of progeny 
virions from infected cells

functions in attachment & penetration





Virus
type

Geographic
origin

Strain
number

Year of 
isolation

Virus 
subtype
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