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= (2008), 2011: Hib vaccine

= (2010), 2011, 2013: pneumococcal conjugate vaccine (PCV)-7, PCV-13
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Common cold (7 AYA)

= Common cold (&R T)

= = Acute viral rhinosinusitis (2D 1L AESEISEE %)

= = Uncomplicated viral upper respiratory tract infection (§BFHED NI AMILAR
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= Taking antibiotics when you have a virus may do more harm than good. (FRIHE
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= Taking antibiotics when they are not needed increases your risk of getting an
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a —Streptcoccus

a —Streptcoccus

a —Streptcoccus

Acinetobacter Iwoffi

a —Streptcoccus

a —Streptcoccus

a —Streptcoccus

Streptococcus dysgalactiae subsp. equisimilis (Group G)

a —Streptcoccus

Streptococcus agalactiae (Group B)

a —Streptcoccus

Streptococcus constellatus subsp. constellatus (Group F)

Staphylococcus aureus

Haemophilus influenzae a —Streptcoccus
Haemophilus influenzae a —Streptcoccus
Haemophilus influenzae a —Streptcoccus
Haemophilus influenzae Staphylococcus aureus
Haemophilus influenzae a —Streptcoccus

Haemophilus

parainfluenzae

a —Streptcoccus

Haemophilus

parainfluenzae

Staphylococcus aureus

Haemophilus

parainfluenzae

a —Streptcoccus

Staphylococcus aureus

a —Streptcoccus

Staphylococcus aureus

a —Streptcoccus

Staphylococcus aureus

a —Streptcoccus

Klebsiella pneumoniae

Enterobacter intermedius

Klebsiella pneumoniae

Enterobacter cloacae
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Pseudomonas stutzeri

a —Streptcoccus

o —Streptcoccus

Neisseria spp

o —Streptcoccus

Neisseria spp

o —Streptcoccus

Neisseria spp

o —Streptcoccus

Neisseria spp

o —Streptcoccus

Neisseria spp

o —Streptcoccus

Neisseria spp

o —Streptcoccus

Neisseria spp

a —Streptcoccus

Neisseria spp
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BE1HER
FEXI U2 (AMPC) *! 30~50 mg/kg/ B *%32~3 1,000 mg/H 1084

2R
7L F 2 (CEX) 25~50 mg/kg/ B 92~4 1,000 mg/H 108§
23 =)L (CFDN) 9~18 mg/kg/ H %3 300 mg/H 5B
IR ERED L (CDTR-PI) *2 9 mg/kg/H %3 600 mg/H 3=l
IARVERFT LIV (CFPN-PI) *2 9 mg/kg/H %3 450 mg/H 3=l
7S LERES L (CFTM-PI) *2 9~18 mg/kg/H-933 300 mg/H 3=l
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FROEI7FARKRY) LRI

SYZ2OTA 2 (CAM) *3 15 mg/kg/ B =932 400 mg/H 108 4
FORRZAL > (AZM) | 10 mg/kg/ B * 531 500 mg/ 3EM/
Jo 34> (CLDM) ** 20 mg/kg/ B * 433 900 mg/H 108 [

*
*
*
*
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= Scand J Infect Dis 1995; 27: 221-228
= Pediatr Infect Dis J 1998; 17: 39-43
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Ped Infect Dis J 26: 139-41, 2007
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Fig. 1. Incidence rate of acute respiratory infection episodes per child-month by age and type of

respiratory infection.
Pediatr Pulmonol 2016; 51: 1336—1346
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Viral cause of the common cold

Rhinoviruses

Coronavirus (229E, O0C43)
Influenza viruses
Respiratory syncytial virus
Parainfluenza viruses
Adenoviruses
Enteroviruses

Metapneumovirus

Unknown

30—-50%

10-15% HCoV-NL63 (2004)
5_15% HGoV-HKU1 (2005)

9%
9%
<5%
<5%

Unknown (&{%?)

(2001)
20—-30%

Common cold DJREELTSA/ AR, AQFTIAILAMEN,

Lancet 2003; 361: 51-59 —Xfk



Human Rhinovirus (HRV)

” 144 ({1
rhino nose
Common cold virus
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Family *4

I Picornaviridae I—

Genus

&

Species Genotype

Enterovirus A71

Enterovirus A

Enterovirus B Coxsackievirus B3

Enterovirus C Polioviruses

Enterovirus D Enterovirus D68

—IEnterovirus I

—— Parechovirus

—— Hepatovirus

—— Aphthovirus

—— Cardiovirus

—— 24 other genera

Rhinovirus A Rhinovirus A2

Rhinovirus B Rhinovirus B14

Rhinovirus C15

Rhinovirus C ‘

—— 5 animal enterovirtis species

—— Parechovirus A —— Human parechovirus 1-1

—— Parechovirus B
Hepatitis A virus

—— Foot-and-mouth disease virus

—— Equine rhinitis A virus
—— Encephalomyocarditis virus

—— Theilovirus —— Saffold virus

Viruses 2015; 7: 4529-4562
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Viruses 2016; 8: 16—-23
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Japan

51%

2%

J Med Microbiol 2012; 61: 410-419

[ ] HRV-A
B HRV-B
Serotypes & Genotypes B HRV-C
= HRV-A: 80 types
= HRV-B: 32 types A2C>B

= HRV-C: 55 types
(Allergy Asthma Immunol Res 2018; 10: 12-17) J Bacteriol Virol. 2017:47: 111-121
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15744 : tH;*._;b\Mﬂi'ca)%ﬁftEml_ﬁﬂ nasal swab(5741§1$)75\b0>-74»

Zﬁﬂ:‘-+ EI’E UObservational Research in Childhood Intectious
Diseases (ORChID):
A LA :29/157 (18%)
HRV-B 13%
HRV-C
HRV (UT) HRV: 21/29 (72%)
HRV-A: 11/18
\iﬁho)rb»r;bx: HRV-B: 2/18
5% HRV-C: 5/18
untypable: 3/18
HCoV, parainfluenza-3, RSV-A, influenza-B virus
B®RHEL and hMPV

82%

G7E TR aT=10: 3 JE A L) i

FER$HY (45%): URTI (11); LRTI (2): 13451 (845l IXHRV)
IR (45%) 13451 (£ HIHRV)
BA(10%)
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nasal swabs (2153 ) H DM IILRABRH+AR

URTI 76% (299/394)
BIC1EDFHEE
fERHY 51% (75/147)
fERTEL 28% (421/1487)
(BT J ORI 1580)

RSV, AV IILIUY 54/ 94 ILR, hMPV,
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Clin Inf Dis 2015; 60: 1-9 Texas 2B (FanFH1IL XD B
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EO\D 2R E T. #E Dnasal swabs (9,798#R{F) T

BAICBRRITIVANLRF?

+
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%
15 +

Human rhinoviruses (X3RRI H
sh. DO MILRIZ6ALIICEREE
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nNEENBWN, RIDITERETEHIAMILA

>
[FHRVAYZ LY,
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J Infect Dis 2018; 217: 418—-427



4704 ILADBETFEE (Genogroup) Bl DRRP-RER
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I”nm.m !hitm\ilthl
G 1.0 4
- o | » 1RETICIEIZHRVAERH
E T 0734 : . BAHRVARH ML
: 2 o - hiRE: 29 A
L = HRVASRHHENT-BED
530 s i ot 52% [HEHR Y«
. . . « HRV-A, HRV-Cl228% ¥
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e Ni-thR{E: >139 B
=8B = A )bxbfﬁﬂjéh{:ﬂ#
. 0/ — ol N
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UObservational Research in Childnood Intfectious

Diseases (ORChID J Infect Dis 2018; 217: 418—-427



‘-L X R OIWADE: 8-t

— » EXNFEHEARM: 1.7 B

12 4 h
= DEERA:1.9 3B
10 4
g _ = SEELLE: 1.6-1.7 38
“ 3 8 p—
g § v (P=.005)
8 o ‘ 44 4=
g8 » JBELLEFHRITHVMIL
T = 4 o " "
AN NHE ] AM82%l(dLrhinovirus
o L 1€lie o 4+ 3 @ | = o | of L8 HN bocavirus.
Mean |8l T PRSI e | |
duration P
< &50-@)5’ Y o N 2 @
RF GO P QP

FLORIFEDAILAHEMEAR A EL

Better Identification of Germs—Longitudinal Viral
Clin Infect Dis 2015; 61:1217-24 Epidemiology (BIG-LoVE) Study in Utah.
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20 <

%% of patients with symptom

10 —

COLD SYMPTOMS

Gough and nasal discharge may last
2 WEEKS or more

B - 2% . 25% %238 5 #45%
(15 A Ffto

NASAL piscuanee | 148 (10-day

mark)

o1g | T/ IALRLRDIALRIZES
common coldDFEIRITFTA /D1 ILR
KY5ELY,

1
i 3 4 5 b T 8 9 10 1T 12 13 14

BRREAR : 12-72B%f4
(15 8-16RFRE)

Day of illness

Gwaltney JM. JAMA. 1967;202:494-498



3R LL T D466 M Wheezy Bronchitish b Ehd

242
* 93% (432/466)"7 1 JLRH&H, rhinovirus(&49% (227/466)

=25

— 20

- 15
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II 1
l..ll_ b

l
=
o

— - N N
o o, o (&)
| | | |

Wheezing llinesses (%)

(9))
|

o
|

RV-A
Rv-C
No Virus

J Allergy Clin Immunol. 2017; 139: 692-694



Pediatric intensive care unit (PICU) M) 1372447
BEMERHSINSIVAILA

Respiratory Virus Prevalence

PICU (2004-2014) 1000z iziELT

| I 225 Rhino/entero |
155 RSV

B 49 Parainfluenza

1 37 hMPV

Bl 28 Adenovirus

21 Influenza A

[ 17 Coronavirus
9 Influenza B

Rhinovirus|XEBEEfZ 1+ TN, Acta Paediatr 2018; 107: 504-510
Antiviral Chemistry and Chemotherapy 2018; 26: 1-19
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DA LAY R B SRR 2%

ERHAR
HRV: 8-16 h
Inf: 2-3 d

s | RSV, hMPV: 5 d
R

—

I

Common cold DG K& E

(MRIRZHFIIRERXE Yo%

) o R 1 e 28

10-day mark HEE
v merk] e e E R
) HE#

Exp. wheezing & Insp. crackle

Fa(38)

. &K

EOWHBHEM: 7T /24ILX, hMPV,
AT EBV
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ZEDHEOAE

HARDRED IR HHIESE
s A BAMMEL Y BKE (GABHS)IZXLAHNHEE %
= Common cold (EHEEEE)
s Human rhinovirus
= Common cold (BT ) DS HHE
» SHHEEDRH X
» SHHEESEISER

s HbJ9F> . PCV7, PCVI3DOZhRIK?
. I/0O0ZMAFE

s YA(OATS5XV

» AE B BMMEEHEEKE (GABHS)
s BROODFERIRIAILAREEFEDEERE

s  Human rhinovirus C

= RSV/hMPVEEFIHL{k



* Common cold®) & 6FiE

il B D 20 %
= fRIR %

« PE#(ZLITHEY) ~HEEor v MILAEOER. D EXDOF HEIL
WBC, CRPCIZHIEF A~ AT BE,

« HEHSEISRER (ZBLUAEVMILAE) > HE Eory ML R EDE R (X
WBC, CRPTIX#IEr A~ al e, (FEEFILISY)

» HEEREXR. - HEEor 9 ILAEDERIL. HAHFEEWBC,
CRPGHIBT AT &E,

= FROR PR
» [EXWRDIEE
» WIRZEFSI[EX %
- IREXR
= filisé
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- Rhlnosmu3|t|s o -

B 3 f - y
SIXKB <— E?)&H -~ -
Mucus . Mucus $ HE
l (bacteria) ‘ (bacteria) 1
Conjunctivitis Bacterial rhinosinusitis . _
104 GFU/mIEAE Acute otitis media

Mucus n
(bacteria) 2 Fo o




%:I:HE & 3 . |:|:| E ﬁ ﬁﬂ; ﬁ Pediatr 1966; 38; 25-32
[ =] Pediatr 1982; 69: 695-698

Conjunctivitis—Otitis (media) syndrome

ConjunctivitistWheezing ?

AOM (6—-36 months of age)

160/0 W|th
conjunctivitis

without
84% conjunctivitis

Ped Infect Dis J 2005; 24: 731-732

BEXLL, /VTILIVTFENRLBREEIND,

FEIE X D45~ T3%ZFHIDAOM &
8t9 5. (Pediatr 1982; 69: 695-698)

ATV HHEIZLHAOM
with
47% conjunctivitis
53% (20~73%) without
conjunctivitis
fifi R BRE =& HAOM
16% with
(12~20%) conjunctivitis
without
84% conjunctivitis

Antimicrob Agents Chemother 2000; 44:1650—1654



- ] "'\-\_\_\_
No pathnger/ Tt ‘—\“‘
( o) oo Bacteria only

/ (~55%)

Virus only
(~5%])

Bacteria + virus
(~15%)

K5 FHELSREA

Clin Microbiol Rev 2003; 16: 230—-241



URTIRODAOMDEELERDEFEICLDIVMIILABRHE
i 362RAHENCIRETORRNECHRELVMILAERH

HEMNIEETA, 2, 3,4,5,6 97 A& ESERDEF) Dnasal swabs (2153184K) +BER

Type of Viral Virus

Infection L5zl AOM (%) Detection AOM (%)
, + 86 (29)
URTI episode 394 105 (27)
- 19 (20)
isi + 2 (3)
Monthly V!SItS, e 0
symptom history - 4 (5)
isi + 0
Monthly VISIt.S, e
asymptomatic - 0

Monthly Visit: Bl 7B E. FER D EURFIZAOMZERH LY,
(1IN ADAFTEERE L TIZIAOMZRIELLLY)

AOMIET M ILREH BRI h o T -, Texas Clin Inf Dis 2015; 60: 1



% of all cases

‘L URTI{R D5 7 AOM S fiE B 1A

18
16
14
12

10 -

AOM 'ﬁ;I'Eb‘Z‘Eo

o N OB O o
] 1 i

4 5 6 7 8 9 10 11 12 13 14+

Days after the onset of symptoms

28 LIRZICAOMEESET 1=, REMR5IKEFIZ(E

H: Pediatr Infect Dis J 1994; 13:
659-661.

2: Pediatr Infect Dis J 1999;
18:303-305

Clin Microbiol Rev 2003; 16: 230-241



A IIRAREEAOMSE GE)EE

J14IILR AOM& 6 (Z) Risk factor

RSV 60% AILAENZLVEZAOMMDRIsk factor
“ototropic” virus &%iB,

fiRBRE A HFT HEEIZEL Risk

factor(Z7i%,
Adenovirus 45% — 50% Risk factor[Z#5,
Rhinovirus 33%
Coronavirus 40% — 50%
Parainfluenza virus 33%
hMPV 15 — 30% Risk factor|ZZ2inZEL Y,
hBoV #10% H. influenzae N FFES DEFDH, AOM®D

(BREFHRBRRE) REASLESD

N J Clin Microbiol.2011; 49: 3750-5
LTOURTIOF, AOMADIENANE Acta Universitatis Tamperensis 2302
Curr Allergy Asthma Rep. 2012; 12: 551-558



REREI R

UPPER RESPIRATORY INFECTIONS: VIRAL VS. BACTERIAL

eRyrer » 3DAYS 6 DAYS 10 DAYS
?vira T | | SMPTONS
GETTING
I geTTER

Viral Infection

Probably Viral

|
I
I
I
|
I
|
I |
2-3 DAYS | |

I 2-3 DAYS et

CLEAR NASAL DISCHARGE Y > | NO CHANGE
| GREEN NASAL DISCHARGE |
I |
I |
I |
| Probably Bacterial
| '
I |
1 |
| | SYMPTONS
! LATE FEVER I wors
N "

? Bacterial

http://www.salempediatricclinic.com/dealing—with—the—common—cold—or—is—it—something—else/
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i A thick yellow purulent nasal discharge? (7 AY7)

» BANSTI, FEL- LR, 5Bk, £SGEICE#EIC

EFLTWSHETHS

. fggewm\-‘y«r»xﬁtﬁﬁﬁ (EARE)D

o MERRIFRNGEE TGS, IERROLZVLERED
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i A 2R &7 A7) Guideline

s FHA)A

= IDSA Clinical Practice Guideline for Acute Bacterial
Rhinosinusitis (ABRS) in Children and Adults (IDSA : Infectious.
Diseases Society of America) Clin Infect Dis. 2012; 54: e72-

ell12

= Clinical Practice Guideline for the Diagnosis and Management of
Acute Bacterial Sinusitis (ABS) in Children Aged 1 to 18 Years.
Pediatrics 2013;132; €262 (American Academy of Pediatrics)

= X

» RESEISERZEAHAMFSAY 2010 £
1D F5|= 20174

« I EYEE]

XJ

FhR (AR SR PR

= (R4

EH@E)

INRIFRIR SR RSSO MRS A 2017 [ZIE. [FEAEREH ML,



‘_L AREFAVDODHARSA4DBRER

FAUh BASHPER

R (R) Bl SRR % DAVAMLTEROERRLIC. B FAURAISEREHIL-EELES
MR TR REE S (LITABS) ST S A MIEERBEISEEZOSREL

W, BREEIToTLVS, Riohizly,
HEMSE@EIR B “10-day mark” “10-day mark” &R X TLVSHS, BIE
fRE 2% L0 | “double sickening” HlIcxLTHE MRBEHRET HH.
B 5H&RICHELLLMERICIZAMPC
EALE-OTILVS, GHDERAM L
EYLELY,)
& 22 B BEEREZRET RS TIEEL, EEREZRET XS TIXEL

REHDVEPHEHER(CNS)DEH  (REAFHEL)
EMNDONDHERIT. ERCT/ERMRI
=Xk

hEYEEEFRADOFSIE 2017FE (EEFEE)
(7 AYAIZE SO THERIhTLVS



BEVMNLAEKEISRRESEHEERBISREOER 2

_ BERERICEZYRAIEHEE
i J0-day mark ISR

. o . . . . . 0 2 {
Acute viral rhinosinusitis Maxillary sinus aspiration G70%HYABS

(REVAMILAEREIFRES) (J Allerg Clin Immunol 1992; 90: 452—6
Ann Otol Laryngol 1992; 155: 37-41)

‘ ESHAR . SRNORFCERIIFRNGAR TIELLY, (Pediatrics
/MR 5% 2013;132; 262)
? SIFEDIEE: EFRRZOMEZRBLZELY (42 - 65%). (Otolaryngol Head
Neck Surg 2002:127:7-12.)
E{R 2 : ABSO H| M X TEHZULV=HURIDE A Z B WELTERIT ARZTIELELY,

v
Acute bacterial rhinosinusitis (ABS) Maxillary sinus aspiration

(RHEMEEISRER) (210* colony—forming units/ml)




10-day mark CREHE SRR X E2EHLI-KD

:L BARWEE

s HRWEEE (Otolaryngol Head Neck Surg 2004; 130: 1-45 )
x 63%

= HE B B AZESEE (Current Opinion in Pediatrics 2002; 14: 86-90)
= S. pneumoniae. 13%
= H inﬂuenzae: 50% Viral and Bacterial Causes of Sinusitis
s M. catarrhalis. 50—75% v

£ 507 Anaerobes
=

10—day mark CRIEHEE R B REE R &
ZHLTH. I LI EEIIDERL,

8-10 Days Time 3 Months

http://www.antimicrobe.org/e2.asp



http://www.antimicrobe.org/e2.asp

ZEDHEOAE

BARDOREDZREAEICEET HHEE
s AE B BMELYIRE (GABHS)ICZXLAHMHEER %
s Common cold (ZEREE)
s Human rhinovirus
= Common cold (FEREE) DA HHE
» SRMHEEPER
» SHHEESEISESR

s HibT4YF> . PCVI, PCVI3DOHIRIX?
s YOS AFHE

s YA(OATS5XV

» AE B BMMEEHEEKE (GABHS)
s BOADFEREEDAILRABEEFEDEERE

s  Human rhinovirus C

= RSV/hMPVEEFIHL{k



Invasive disease in children
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INRUIRBEMAREBREDOFREL TI7 O R

%, W20108) 20118 W 20128
W 20132 [ 2014482 | PCV7 | = e
7 PCV7 | 2010 (20961) | 78.9% | 90.4% |
s0{ PCV-TBARIZZEMN>=DIF> 20114F (13081) | 64.6% | | B5.4%
.| FRIZPISP & PRSPA'® ot B 20126 (89%1) | 29.2% | | 59.6%
A, ThoDk(EiED PCVI3 | 2013% (9481) |  43% | | 53.2%
ﬁm' 20145 (96f1) | 2.1% | . 36.5%
25- #20136118 FL<F—13
& 19AIF L5 £118 FL TEMRIEHR L
20 .
PCV-13E A #19A
15
IR A 2 il iirf 1
104
.
Q- T T T I
68 14 23F 9V 19F 4 18C FF 5 1] 19A)6A 3 6C 104 11E 12F 158 15C 16F 22F 23A 248 24F 33F 358 38
eV SRR

FLeF—13

S&.IENDE

DOF o DHN—FENET-ETIF OB

THIERDIENED VT -2 EOMHIERLET




R Capsule: IR Z W R (RREEHnF)
:BMiRICXIRARZIHT S,

RIRESHAOHEAZIHELA T2 HT 510, MIERE L YRFEENEL,

s Haemophilus influenzae AVIIINIUHHE
= 6 capsular serotypes (6K fRIN;EHR!): a~f Type b: ELVERE
= No capsule: non—typable (NT)
= Streptococcus pneumoniae Pp——
= 97 capsular serotypes (97TRRIRIUFR!) | gepe nmemicsnrpir Bt D2 (375
= No capsule: non—typable (NT) ELELY, (fl5) .38 ?)
RIRTE DR\ 2L BRE
=IPDTZLIRHEIN S IEE! D i 2 BR

=RBEGREENRETIREROHELY., IPDEZECTHENBLKER DS BKE
EIZkYRLS



VOFLBABRDAFIADIBEUTD

BE/NROMRREORKRE
o |

Vaccine 2015; 33: 2015-21



I35 ==&

+

ilErdad

. 79__/** 5 q—‘ Endless game
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pixta.jp - 4206533

AVIINIUFREDISICHEBER LD REGHFREEDEIELY,
—DOFUBIERAL. IETHOF 2 HA MM




PCV-7, -13ONRDFEELYD

 RBEKRES
= DOFUOBRNELL. —BHICREETRED.
« FEDOFUOBRMNEML., REERTICHE -T=,
=« IPD
s DOFURRIZEABIPDILE D,
» FEDVIOFUKRICEABIPDAEML., IPDDFAIXETL,
« DOFURKRIE., BV OFUOBRDEAIMELYE M o=T20 . ERIMEELFD
({BL. —BHMIE?  FETIVFUHDOMEEENR LR LTETLNS)
« RICKBARIEED,
s COBDIK. TOFVENSKYTBPM-PIA SRR L), TRLX(FEYIR)IZ&LD,

« HHK
o Eﬁ(ﬁﬂggjﬁﬁs 9"1—7¥|§)liﬁfl)o
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DIOFoOENICERIERMBFR DO ELDHEF-1

“Serotype replacement (shift)”

Expansion of preexisting non—vaccine serotype strains

[ OO _

8

888

80068
88008

Vaccine serotype strain

L

)

Non—vaccine serotype strain

Immunological (vaccine) pressure




cps (capsule polysaccharide synthesis) loci

from S. pneumoniae serotypes
Infect Immun 2014; 82: 694-705

| Common | |Type-specific |
p [

1
cps
B¢ b fE F G H A1 1 Kk L <Smmp
Wzy Wzx

3 i
- B L cps 3, 371% 4}

= = 9 8

3 $§F 3

el 'l'ﬁ) -'—f ’ Type 3 cps 3 (Serotype 3)
s  TESSSEREs BERRER LOARE: EHRE?
g EE888 5588 8 §8888 %
e A Y T o T e - !MI go Type 19F

Int Microbiol 2004; 7:163—-171



DOFUoDENCKEIKREMBFTREOEILOBFE-2
“Serotype (Capsular) switching”

Transformation|< & % cps locus ) Recombination

Transformation (Ji6 & & #4.:
DNA B A DB=TFEHEA).
fRBKETHER

Recombination ($i&#% )

O -+CO

#AHLZ D hotspot:2DDR=
V) AEEER (pbplA, pbp2X)
(X cps locusIZiEL ., FIFFICESE
HAREME N3 S, (Nat Genet
2014, 46:305-309)




AR DRB_DHIHT?

EBENNR-RFEEISOMERBORNOKRHE HEEDFHGEFPCR)

Pediatr Infect Dis J 2016;35:477-480 389/514 297/514 92/514
(75.7%) (57.8%) (17.9%)

BMC Infectious Diseases 2012; 12: 69 94/105 53/105 41/105
(89.5%) (50.4%) (39.1%)

BEAEE CIHREREEXZHREL TS FESLD20-40%(F
FEHOFEEEDMRBREERE. ~HARZ DERCHIGFT
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Percentage of isolates in [PD cases (%)
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Percentage of isolates in non-IPD cases (%)
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Japan in 2012-2014

IPD isolates

= 2012 (n=64)

82013 (n=153)
22014 (n=126)
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PCV7 |
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PCV13

Non-IPD isolates Non—typable (NT)

w2012 (n=70)
®2013 (n=134)
02014 (n=82)
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Vaccine 2016; 34: 67-76



Non—-typable (NT) Streptococcus pneumoniae

IEREICIE

=Non—-encapsulated Streptococcus pneumoniae (NESp)

HEREHY
|

|

(MFERE A e BRE)

SETRRS Non—pneumococcal
nah-or=3% streptococci
[E D A gEtE

Streptococcus pseudopneumoniae
Streptococcus mitis
Streptococcus tigurinus

NT “pneumococcus” [EAE Y]

= Group I NESp =12 ¢cpsA—positive isolates
m  Group Il NESp =52 cpsA—negative isolates
= NNC1: 9 isolates
= NNC2:32 isolates
= NNC3: 11 isolates

mBio 2012; 3: e00099-12

KL
Non—encapsulated Streptococcus pneumoniae
(NESp)
Group I NESp Group Il NESp
cps locus@hl) cps locusZiL
cpsTRIBDERPRIRIZKY AMOEEELREGEFERFD.
KEEZELELEL, I I I
NCC: NCC1 NCC2 NCC3
null capsule clade
PspK* AliC" AliD AliD*




MR R fih 9¢ PR D 158K

| Non—encapsulated Streptococcus pneumoniae (NESp)

ﬁ%g%ﬁQMHJF#ﬁﬁﬁé‘l&b‘?ﬁ(?]‘j‘/:/{tl:;‘)iﬁé#’bb?‘b\f:&bs IPD
A AR

hE#, [QEEHEESEISEE L. #EE %74 E non—invasive pneumococcal diseases®
REELELTEE,

EEREFAREICHTSY., RWED L EMREIZEELOTL,

INAAT4IVLTRBED LR
EEMIZKDPBEFEADITE. (recombinant DNA D= (TEL D LB IS AT
ZLUIZHIMMEE. ' Y- o L (o)

ty t; b
Infection, Genetics and Evolution 2015; 33: 334-342
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Drug pressure Immunological (vaccine) pressure
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HEMEREXREMR (RMATIXTERQICHTIEE

GBI (M PE2IRIRE FEITRIRE N
HREX k. M) (HEMSEX L. hik) (MR ¢ )

FEXTOIDYY | FTEXUUIDDSTSUEE EEEREREDARELZ | F1XBIRE
(AMPC) (AMPC+*CVA), 96.4mg/kg/d, 932 WBEIZZIFTNSIZE | PUELYY (ABPC)

30 ~ 40mg/kg/d ,
73~4

IR ERED L (CDTR-PI)
9~18mg/kg/d, 933

2I2HhRVERFIL (CFPN-PI)
9mg/kg/d, 933

27T 3LERFTT L (CFTM-PI)
9~18mg/kg/d, 43

7Y AARAYY (AZM) - HEE R E X #
NDH. 10mg/kg/H, 91, 3EME

hhbhoT HRE-H
H-BRALI-GEBD
BOMEEICKLSA
BRMENHEFETEL
WEE:
TEARLE R FYN
(TBPM-PI)
8~12mg/kg/d, 432

FA70% 452 (TFLX)
12mg/kg/d, 532

30~40mg/kg/shot, 3[B] iv

%2%&#1%

T7oEDYY

(ABPC-SBT)
30~50mg/kg/shot, 3 [A] iv

RARILIND B L

I2+2% L (CTX)
30~40mg/kg/shot, 3 [@ iv

+£Ir)7XY (CTRX)
25~30mg/kg/shot, 2[8] iv
50~60mg/kg/shot, 18] iv

INRFEIRES RIS EATARSAY 2017 ()




i EE: 2508 BR

SARBTARTEY

TBPM-PI (A5 RRL)
' 7 days

{

188 # : WBC 6400, CRP 0.2
WBC: 15400; CRP: 13.4 ZEISREBGL



i TBPMBR D i #2 ~ D\

» AfRZERT HEH
s =5 ERRKAERLN
o FEIREEEEANE0Y

s RIFBEUN(ZLIT2465B LA IZHEER)
s RALGUVDEZ28 BIZIX AR



ZEDHEOAE

BARDOREDZREAEICEET HHEE
s AE B BMEL Y BKE (GABHS)IZ K AHNHEE %
s Common cold (ZEREE)
s Human rhinovirus
=  Common cold (E@ERT) D& HHE
» REHEEPER
» SHHEMESEISER

s HbJ9F> . PCV7, PCVI3DOZhRIK?
. IUASARE

» YAATS5XT

= AF BB EHBKE (GABHS)
s BRAEDOFRERIZIAIVAREIEDEERE

s  Human rhinovirus C

= RSV/hMPVEEFIHL{k



i HEOT/O051KNHE#E

s SAED SRR TS : GABHS
= erythromycin ribosomal methylase: ermA, ermB, ermTR: *F UL
FIZKkY., 23S rRNA DFEDT T=VE FIVEEL, MHEEEZE
eS8, TR AFED50SURY — LADFEEEHEETT 5.

(plasmids, transposons, integrative and conjugative elements (ICEs))

= macrolide efflux pump: mefA): HEEBE! 32 /D08 (meA BEIZFHEE)
[CKHERDEEEAIRAHL, (bacteriophage)

x BIEF (DNA) DZEE: (DNA(JRY—LDNA) DER
= 23S rRNA D RAEBARZER. T/ T5XY
x 50S YRY—LAVIIRODER



i 25054 Rt GABHS TRl AR 2

s REVYDR, I LRMEEICTLUILF—DHEHFH

A

I TS,

m Clonal expansion (Outbreak)

Jleesri=b L |

s Drug—selective pressure—Clonal expansion (Outbreak)

= Erythromycin—resistant group A streptococci in schoolchildren
in Pittsburgh. (N Engl J Med 2002: 346: 1200-6) — M6, mef A

= Drug—selective pressure + virulence factors —virulence &L\
GABHS®M:E#R (Outbreak) — emm 12E!

- HEETOEEFH DM (Nat Genet 2015; 47: 84)



ERT0NELIRICEEFNOEBIRTLT

BREDBINVEREFERE T AGABHSAT /OS54 K TEIRSh 18N,
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w

%1200
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E eo00
=

400
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., 0 B B B =

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017+
Year

= invasive Streptococcus pyogenes (Streptococcal toxic shock-like syndrome, SepsisZi

E) DEE Dscarlet fever BFIT
s KE9Hemm 123,
s A—/\—HRDSSAE LU SpeC& ., DNaseD Spdl Za—K,
s ThIH A7) (tetO, teM)E LUV OF A (ermB, ermTRIDIHEBIZFZEI—N,

Nat Genet 2015; 47: 84



o054/ FE</a735X<

!'_ (Macrolide—resistant M. pneumoniae: MRMP)

Clin Micro 2004; 17: 697-728



BAED
* 2051 KTHtE< /275X (MRMP) SE R E

N 20104F : FRZAFH LU HFE

80

2000£E: PoORORAL VU RTE

50

40

30

ASERBEHEL | 2

10

<— IREOHM
N\

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Antimicrob Agents Chemother 2008; 52: 348-350
Antimicrob Agents Chemother 2013; 57: 4046—4049
Emerg Infect Dis 2017; 23: 1703-1706
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/0S4 FTIHET /275X (MRMP) D #4E#F-1
MRMPI(&23R J7RY— L DRNADDomain VD RERIZKYiEES,

23S rRNA

Ribosome

50S subunit

mRNA 5°

308 subunit

HEDTAaFS5XTIZIX300DURY—LHHY.
HEDYRY—LDORNADE R TIXMHEICZSELY,

Microbiol Mol Biol Rev 2005; 69: 101-123




27054 FTtE<R 175X (MRMP) DR ERBF-2

|

MRMPI[XRibosomal DNA (rDNA) (Ribosomal RNA Operon)
DERICKYTI/OSAFDFEELREYE{at randomIZf#E S

LWDEESM?

o A AR || DNA DERIETA3TF X DDNAD
DNA) : 1 B2 (KB B (2 718) BEOCEES,

Genes: .. 768 raN,&ﬁNg _23SrANA %S "{N‘f ‘g“”’ Doubling time :8 hours (E. coli 0.33 h)

TPomoters e " Teminators (Incubation period: 1~4 weeks)

ZDIDNANZETR 1ENHEHTI0~10" IBEDIIEE(C
1 at random|ZZER(IiEES
3002 THDrRNANZER

MRSP A1 {E 5t &

=g BICIEDECELT-10B B E,




THO0S514FTEMRMPEREEDFE O

|

/0514 FIEKRTEFEME TIOOTAFREFEE

MRMPOEZEIRY . TDEIEHIBRS - \oMmp
=8(21%. REIB D Drug pressure

rDNAZ 2 —->rRNAZ R MRMP
| JAEBR2~ 38 Tl %3
-E%éo
| —BEDOMXEDABRICIVE
CMRMPRfi R ZERELT=E DT
(X752,
Quasispecies M\ 72T —>MRMPDEIA D ZLV\T (3
(J Clin Micro 2013; 51: 2592-2598) TS5XRIZREFELTINVS,

4555 8] . MRMPRE NI Mh-oT=C &S, TMEEIZGrowth advantage
375K, BEDIRIDAETIIRITICOENBMRMPD REE X7,




HRDT2/O051MFNETA2TS5X T (Macrolide-
TL resistant M. pneumoniae : MRMP)D 38 E

Scotland The Netherlands Germany Switzerland
(n=32) (n=114) (n=167) (n=50)
0% 1% %

MRMPIX 77 TN

Front Microbiol 2016; 7: 329



tiBENEFREREEARE

dEEDATH (2009511 A ~201158A)D
o054/ KHE<T/aT353X<7

A2063G mutation

\‘
‘\

1/19 (5.3%)

2HOS/FEEMBERT LI Brmy
ECTTHRET 5, = zr}

|
) T
\ “‘
i, S
g
v AL

21/38 (55.3%) | V=

FaYa | BIEE | 29/29 (100%)
7 ,' 4 N
AN TN
S o | 0/9 (0%)
r‘.

Jpn J Infect Dis 2016; 69: 186—190



201 FHERMATIAINEFThOIRIBESH 2

s YAATSATEHRES

s YA(ATSAIHEDOFRTHICIET, ERERCEERDFEELMNZL
FETH. (REAREIT/NDRIZZL, HFBUIRIEIR)  (Scan J Infect

Dis 1992; 24: 161-4; J Infect Dis 2001; 183: 675—-678; PLoS Medicine 2013; 10:
e1001444)

= YAATSXTRERE, ABROARICEALLT RN (READHRIE

[TREERTE) RAMATSXAIEHEMLTULVS, (BMC Microbiology 2008; 8: 93;
PLoS Medicine 2013; 10: e1001444; Scan J Infect Dis 2014; 46: 315—9; Antimicrob
Agents Chemother 2016; 60: 4310-4314)

» REIEOY/O05/F=EA

» SEISER, FERISHLT, REBE<YI/05/F2ERT 5 A1
AT,

RUGREENSVRPE (R/2T75X 7, AR S BMMEEHRE, AN/
2—EOVE) I2/0S( BN RABE S SN =RICTRHENEFTLPT LY,




TAATSIXTMMRISHTHSEORERE

mEE Rik-FE B5 ik 1% 5 R
BB
T)RATAL Y (EM) 25~50mg/ke/ B . 374~6 | #&0O 148
HZYZAATALL 2 (CAM) 10~15mg/kg/H . 932~3 | &0 10A
FORATAT Y (AZM) 10mg/kg/H. 431 0 38
2OAS(NET AT ST @<BEHLNLHIHE:
FR2AFHS 2 (TFLX) 12mg/ke/ B 532 &0 7~148
S/4441)> (MINO) %;;'&gﬁ‘)g/ Flo e #&0., REHT | 1~148

TFLXIZ=HASAF YA a7SXRICERYIZFESDMN ?
ABERPEEETEGLNM?

INRFRIRESRERIEZEA MRS 2017(ZR)




TAATSXREMAEDFMIZSL DL N\IDBEETS

P1ER: #ilaL 72— & 9 HAdhesin protein.
P1ZEBIZXT S5E: hfnE
| E{EFE type 1 & type 2

M. preumaoniae tip

Protein P65 7

o) P30
’j‘} ‘} -
I
|I" gb Protem B
‘ | x !2 Protem C
H!“l | = . Protein P116 7

Frontiers in Bioscience 2007; 12: 690-699
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KEEFIZH 1T304 RNHEMETMATSIXATORNEOETER
MM ATSXTOPIBEFETI/IOSIRHEROBREEL

= REE | WEE
BB | BHEO

PLIBEFH
1 2 2¢

RUEE WHEE BREHE @#EE ®SRUE WS
o3 S (CONME S SN 5 (CONME S S - - ()

2013 6 4 (67%) 4 4 (100%) 0 0 2 0
2014 15 11 (73%) 11 11 0 0 4 0
(100%)

2015 158 66 (42%) 69 62 (90%) 47 0 42 5 (10%)
Bt 179 81 (45%) 84 77 (92%) 47 0 48 4 (9%)
Bl . MRMPAYRLD 20154 ArD2EI AL . 28 (X THEE A DAL,

MRMPDE A ZIREE D FERAMNEH-1-1=H TlE7E{. MRMPD DL 28 A<
ﬁ?f%f:nﬁ%o

IASR Vol. 37 p.183-184: 20165 9A &



BAED
i 2051 KTHtE< /275X (MRMP) SE R E

0 20104F: FRTOF YU 55

1990 EMSYI/OS/ RV ERAR S8
o]
2000£E FPORAATA R

N\ P1E Htypel A4
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<— IREOHM
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Antimicrob Agents Chemother 2008; 52: 348-350
Antimicrob Agents Chemother 2013; 57: 4046—4049
Emerg Infect Dis 2017; 23: 1703-1706
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EXM B IV ERICETIREREREOERLLE

National Action Plan on Antimicrobial Resistance
(AMR) 2016-2020

Greece Pz
Romania |
Belgium |

Cyprus |

France |

Luxembourg |
Iltaly

Ireland

Portugal
Malta |
Iceland |z

:,},,:<-<:<-<:,1,1,1,:<-<:<-<{ ]

OO R
S Y

TA AT AT AT AT AT AT AT ] ]
Gttt 2y WA Y

UL UL S USRI SR U | ]

.<:1c1:<.<.<.<:111:4.|
: :

Croatia m/////m—\\\\\\\\\\\ ARARRRAARRNARARRARARNARRARARRRNARS

]
e 0 2020 RETOMENORR IR

Slovakia | | R A NI (S G L S G L L ]

Poland OOV OO OCUUOURUUOUUTK | |

pmand ET SN 12020 FEDTH/ASAFREDAO1000AHT=Y D
g = —HEREZ 2013 F£DKEMS 50%FIHT 5.

Norway |
Denmark

Lithuania
Germany f
Slovenia
Sweden
Austria T -
Hungary N T T T
Latvia ? AU
Estonia |
Netherlands
Japan

—1 ' 770KV, TORDBF 72 LR
(ooon) =\'—J|:|/-"1='-

ARSI

- 2
AC1,000A 3 7= ) D51 H s {E A i

ECDC AMR Surveillance Report 2012; Infection. 2013; 41: 415-23.
(EU data from 2010; Japan data from 2013)



ZEDHEOAE

BERDREDRZEIEICBEHITHIHEE
s ABF B BMEL VY ERE (GABHS)IZ K HIHEEE %
s Common cold (ZERE)

s  Human rhinovirus
= Common cold (EHEEEE) DA GHE

» SMHEYEPHE K

» S HEESEISE S
s HbJ9F> . PCV7, PCVI3DOZhRIK?
/A1

s YA(OATS5XV

» AE B BMMEEHEEKE (GABHS)
s BREOFRIFVAILAREEE D EERE

= Human rhinovirus C

= RSV/hMPVeE btk



Human Rhinovirus C

https://phys.org/news/2017-12-chimpanzee—deaths—uganda—pinned—human.html
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i RIEEBETARLEFEL(ERIT-1700A)
i DEEEIIHRVOBEFHTREGEIN?

Severity HRV-A (n=20) HRV-B (n=5) HRV-C (n=31)
Mild (n=31) 6 (19.4) 1(3.2) 2 (6.5)
Moderate (n=76) 9(11.8) 2 (2.6) 16 (21.1)
Severe (n=36) 5(13.9) 2 (5.6) 13 (36.1)

R D ABE R IZHRV-CHAHRV-A . HRV-B&Y £<,
HRV-CRRZ: B FHICEFERBRMNZLY,

J Med Virol 2018; 90: 219-228



Br Med J 1970: 4: 28-30: HRVDviremia) H#) DR

i HRV Viremia (™24 JLAM%E)

£ in VAR MIE (%) (R HREED)

(A) HRV-A HRV-C
<6 0/47 (0) 0/24 (0)
6-11 1/27 (3.7) 3/12 (25)
12-23 2/31 (6.5) 11/22 (50)

24-35 0/11 (0) 8/16 (50)
36- 1/17 (5.9) 4/9 (44.4)
Total 4/135 (3) 26/83 (31.3)

PLoS ONE 2011; 6: e27247

Viremial&HRV-A (3%). HRV-
B (0%) . HRV-C (31%)
HEZMNARBTIEIRONT,
6/ A LIEEICH BT,

ViremialX FiE2H # A FHEE 2L,
TDERBL,

Viremial&fifi2¢ D EETIFEERIZEE S, (J Infect Dis 2017; 216: 1104-1111)



14704 ILADMRBL T 42—

RV-A
(80 types)

S

Viruses

AR A

L7 2—§E& &L : VP

-
> = 1

—
yr = % 11 )

.......
\\\\\

ICAM-1
or
LDL-R

Receptors

| Cell type

(protein)

f=——— Capsid proteins

Non-structural proteins —————>

P2 >l P3

Ciliated epithelial cell | .« & = =

s o
> 2 <O
NP e
& KR SN
2Y & Q% &S
o & 5
&

ICAM-1: Intercellular adhesion molecule 1

. —
Target region for

molecular detection assays

LDL-R: low—density lipoprotein receptor

CDHR3: Cadherin—Related Family Member 3
2015

2A j2B) 2C I3A AAAAN
SA——A———

Protease VPg Protease RDRP

HRV genome

Clin Microbiol Rev 2013; 26: 135-162

J Allergy Clin Immunol 2017;140:895-906



Cadherin—Related Family Member 3 (CDHR3))ZER

Human Cadherin-Related Family Member 3 22 3
W7g Nige N2s57 Ng24 7q :
P s o —— ] G T— — )—ﬁml £rte
I 1 | 2 | 3 o 4 | ] | 6 |
1 23 136 237 346 462 567 714 885

amino acid length of 885 and a mass of 98.0 kDa.

= Single—nucleotide polymorphism (SNP): rs6967330—-A (Tyrosine) allele

m Nucleotide: G (Cysteine) allele— A (Tyrosine) allele

m  Amino acid: C529Y (529: Cysteine—Tyrosine)
= Cysteine: asthma—protective protein: only homo sapiens (B4 A ¥8)
= Tyrosine: asthma susceptibility protein

« HIFADFTED CDHR3 BEE DRI AEM
= HRV-CLHIFaLDFEEIELIEEBFY . VMILAEEL T S,
» MNROSEXZRBBEDABRDIRINEES,
PNAS 2015; 112: 5485-5490



CDHR3 rs6967330-A (tyrosine) allele &FEIRESEREFE. HRV-CD
@%U Z7 to) EE (Copenhagen Prospective Studies on Asthma in Childhood 2010)

‘L COPSAC,q,, : 700 ZDFEIE L ~ SERHRIFAIICEHER

IRR: incidence risk ratio

FREIFRIER IRR (95% CI) P Value
05 3% R fE (total) 5.35 1.14 (1.05-1.23) 0.003
RS 4.9 1.14 (1.04-1.25) 0.005
TRE % 0.25 1.30 (1.00-1.66) 0.048
Bk 1.54 1.05 (0.92-1.20) 0.452
E&BODIEY—F 4.6 1.02 (0.93-1.10) 0.711
CDHR3 asthma risk allele (rs6967330—A)(J M0k 28 2% 3 5iE (D 180 & B8 E
fank il IRR (95% CI) P Value
HRV-C 57 1.89 (1.14-3.05) 0.01
HhDIAILRX 372 1.08 (0.81-1.41) 0.6

rs6967330-A [XHRV-CIZ K AFREIREFREEFE LR E, (DO AILAREDBEEIL/ELY)
RIEHIEE THcommon coldlZHhH MY PFTNFELH LS,

AJRCC 2018; 197: 590-594



rs6967330-A (tyrosine) allele SHE DR DS

r/o Japan

91.7
%

llerg Intern 2017; 66: 563—567

I A allele

X!

L | Gallele

Lethal Respiratory Disease Associated with Human
Rhinovirus C in Wild Chimpanzees, Uganda, 2013.

Emerg Infect Dis 2018; 24: 267-274
Chimpanzee bioRxiv September 8, 2017




Association of the CDHR3 SNP (rs6967330) BA
iwith early—onset asthma (onset at =10 years)

“Tsukuba cohort,” and “Hokkaido cohort,”

rs6967330 A (AA/AG) G (GG) Total p value
All participants

R A 324 (8.3%) 3598 3922  0.004
BHISMERE BE (oRan=RE) 56 (12.1%) 408 464

Atopic individuals ¥ 14D REIZH L THELEL1BERERAERE

R A 151 (7.1%) 1965 2116 0.00015
BHARER S BE ogLancE) 44 (13.4%) 284 328

rs6967330& R HAREMR R (3F-AtopyDER) IZRRULESEEMNHY . BH
S E i B FEIE DRisk factor&7x>TULVS,
{BL. rs6967330&atopy| ZBIEME (X740

Allergology International 2017; 66: 563-567 =&




Role of HRV infections in asthma development

> Genetic predisposition: CDHR3: C;,,Y
________ Common C!l'd symptoms | T Virus infection (HRV—C)

Vi
{ FACTORS THAT MAY \mm e —— >
CONTRIBUTE/SYNERGIZE TO |

Allergic Sensitization I

Cigarette Smoke

' |
: Pollution |
| Daycare |
Genetic Predisposition | /
TRANSIENT
: Impaired Lung Development | WHEEZE ] ":f:::z?m
| l : ] Repeated HRV Infections
. !
I HOW IMPORTANT | -
| IS THE TIMING OF ’— — Airway Remodelling

Airway Inflammation

!

ASTHMA
DIAGNOSIS

N EXPOSURE?

— — — — — — — —

Airway Remodelling

rs6967330 may be genetic risk factor for
chronic rhinosinusitis.

(J Allergy Clin Immunol 2017; 139: 1991)

Chest 2015; 148: 1508 — 1516



RSV/hMPV Bk

Glycoprotein (G)

Matrix protein (M)

Fusion protein (F)

SH protein

[

ViralZone



RSV F protein: Fusion (B2 &)

RNA  F (Postfusion)

Virus Stable form

F (Prefusion)
Metastable form

Viruses 2012: 4: 613-636



RSV®Prefusion F & Postfusion FO# & &P HFHE

mERICHEETSIHNNEOETLIELN—T
— Prefusion FIZHFET %,

= Sci Trans Med 2015; 7: 309ra162: Site 0

Prefusiond)ﬂ%bb\ﬁﬁ(: = Sci Immunol. 2016; 1: eaaj1879:Sites O, Ill and V
HTWEWTENM—TAH D, = Immunity 2018; 48: 339-349: Sites 0, Il and V

I Prefusion RSV F I

I Postfusion RSV F I B _
NeutralizingjPotecncy Location
2’ '. ~ —
l- \k‘ ) ‘
-

v
‘ Pre-F > Post-F

° L Pre-F & Post-F Yellow: site Il

Prefusion FIZx 9 5N MFEEEZRED,
Trends in Microbiology 2018; 26: 209-219

pEEOEN
w
s

—

Post-F > Pre-F

Orange: site V

trimer

Current Opinion in Virology

Cur Opi Virol 2017; 23:107-112



PHEEEZL 2 EID—REOIENT

Neutralizing Potecncy Location

® . ..

<

‘—\ MPES
@

I Palivizumab

‘ Post-F > Pre-F (Synagls)

re-F & Post-F

MPES8: Nature 2013: 501: 439-443
= hRSVIZx%L Tpalivizumab &Y

27-132fE5& L e F05ETE
= Escape mutantMTZIZLLY,
hMPV+,5 7]

Site IV:hMPV FER X ERFMTHIEN—T
NEET S,

(PLoS Pathog. 2018; 14: e1006837)

hMPV FERIZ® T HREEEF R EI/O—2hiE
[CHRSVER IS SIMENEFET S,

Stabilization of prefusion RSV F Prefusion 77/ 3¢
(Nat Commun 2015; 6: 8143) PrefusionlZXt 9 AR B/ O—2 AR F




RSV B (69 SIE R

hFNETE

F protein: highly conserved
across RSV strains.

G protein: a high degree of
genetic variability between
RSV subgroups

>

https://www.eurekalert.org/pub releases/2016—04/p—hit041416.php
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The order Mononegavirales (E/RHT914ILAAH)

£l (Family)

hMPV:
Za—FVAMILRE,
A_a—FIMI AR
[ Metapralmovius, | I8 (Genus)
e
hﬂi’:/v IPneumoviria’aeI = hRSV:
3 Orthopreumoviis | [B] T2 TETANAEL
WY1 —FEVS(ILRE

, \\ ?3' .
>\ IBornaV/r/dae I

\

i3 — Arch Virol. 2016; 161: 2351-2360
Rhabdoviridae |

https://veteriankey.com/paramyxoviridae—and—pneumoviridae/
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INROWMPVER S FE ERSVEL S AE O LB

s PR R4 [ 2 885 1 [ ER
- wev_ RV
[ FTesdE | 38 ~68 (RSVi{T#R) 10A~3A
2% = TIZ#950% 1B FETIZT70%
RLEESE] SR E TIZT5% I EI 2RETITIZEAE DB
(RSVELYELY) SBETIZTTRTO/MR
; ; - s RICH TS A% D#I50%
S INR D FRIR 3R R AE D3~ 17% 4 & % % 3% (D50~ 90K
PRI A REEIFDPT 2~56f (RSVAD10-70%) 1~2{f
5 &) BIIE L
EREHI 1~38F (&6 ARNIRE) 1L T (%60 BATIEELRE)
| Ea (EH) | 58 (RSV&LYELY) 36
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