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(e T - AN RBEE R | 20184E10H 31 HBIERTH)

Figure 3. Age distribution of reported RSV infection cases, 2014-2017, Japan
(National Epidemiological Surveillance of Infectious Diseases: as of 31 October 2018)

£ 0% 10 20 30 40 50 60 70 80 20 100 BEREN
Year |- . . L — . . . . — ! No. of cases
2014 | : : 100,394
2015 | 120,049
2016 | KSR 104,703

/
2017 6-11 months 5V EavE 189,446
*Y refers to years 597 |'>20Y
4B Age group 10-19Y

#1. RSV A VAHEE L RS- 28RN, 20141 H~20185%9A
Table 1. Number of acute encepalitis/encephalopathy cases reported with RSV as the cause, January 2014-September 2018, Japan

PliieE BWHA ZHi D R R2ME 2R B D TR e BEHA fo=00) [T
FHEER) AR R AR Fim(R) Al (A)

Year of Month of Age at diagnosis  Sex Year of Month of Age at diagnosis Sex Year of Monthof Ageatdiagnosis Sex

diagnosis diagnosis year month diagnosis diagnosis  year month diagnosis diagnosis  year month
2014 07 1 M 2015 12 1 3 F 2017 06 1 4 F
2014 10 2 11 F 2015 12 1 M 2017 06 3 8 M
2014 10 5 T F 2016 02 2 10 M 2017 07 1 F
2014 10 5 F 2016 03 [¢] 6 F 2017 07 1 F
2014 11 2 F 2016 07 3 M 2017 09 4 F
2014 12 1 M 2016 09 1 M 2017 10 2 2 M
2015 01 2 M 2016 09 3 F 2017 10 2 6 M
2015 03 1 1 F 2016 10 1 M 2018 01 1 10 M
2015 03 1 M 2016 10 2 10 M 2018 01 1 M
2015 07 1 7 F 2016 10 2 F 2018 05 1 iy
2015 09 1 8 F 2016 11 1 6 M 2018 05 1 M
2015 10 5 F 2016 11 1 F 2018 06 2 M
2015 11 2 7 F 2016 12 2 2 M 2018 07 1 6 F
2015 12 1 3 M 2017 04 1 7 M
M: 5, F: & (BT S E BT : 20184F 10431 HBTE)

(National Epidemiological Surveillance of Infectious Diseases: as of 31 October 2018)

4. PR A ARRSRR T A VA (RSTANVA, £ VIV L T4 A, B bAYZ2—ED A VR) BbiRG,
2013/14~2017/18>—X

Figure 4. Number of respiratory viruses detected from clinical specimens, by month of sample collection,

2013/14-2017/18 seasons, Japan (sampling season from September through August in the following year)

[Infectious Agents Surveillance System: as of 5 November 2018 from prefectural and municipal public health institutes (PHIs)]
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F2. MRIFERIGS — X BN B R A LV AB IR, 2013/14~2017/18%—R>
Table 2. Reported number of isolations/detections of respiratory viruses during the 2013/14-2017/18 seasons, Japan

By — X Sampling season*

Bty 4 LR Viras 2018/14  2014/15  2015/16 _ 2016/17 _ 2017/18 Total
Respiratory syncytial virus 1,033 1,073 1,154 1,094 1,014 5,368
Rhinovirus 1,737 1,783 1,830 1,741 1,717 8,808
Parainfluenza virus 734 695 581 591 590 3,191

Parainfluenza virus not typed 4 1 - 2 - 7
Parainfluenza virus 1 164 157 161 120 184 786
Parainfluenza virus 2 161 101 28 99 76 465
Parainfluenza virus 3 375 370 332 329 303 1,709
Parainfluenza virus 4 30 66 60 41 27 224
Human metapneumovirus 491 621 385 418 551 2,466
Human bocavirus 167 166 116 128 120 697
Human coronavirus 166 219 140 184 178 887
Influenza virus A not subtyped 4 12 7 27 15 65
Influenza virus A H1pdm09 3,496 64 3,659 382 2,321 9,922
Influenza virus A H3 1,739 5,232 636 7,648 3,270 18,525
Influenza virus B 2,969 873 3,314 1,810 4,606 13,572
Influenza virus C 30 3 65 1 57 156

Total

12,566 10,741 11,887 14,024 14,439 63,657

EAYTINIYFY =Xt ks (BEIH~BE-H) ORER DR A 20185111 5 HRERER)
*Sampling season from September through August in the following year
[Infectious Agents Surveillance System: as of 5 November 2018 from prefectural and municipal public health institutes (PHIs)]
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27 Hyper Variable region in G gene
-typeA: NA1 & NA2 27 nt

ON1 342 nt
~typeB: 330 nt

P

AUS/A2/81

‘A2
—
0.02

RSV type A
*Root virus strain: A2

USA/Long/1956
Lea

4\[\1(}-082-05

NA2

24: 15~34, 2014

HD12277
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RSA/Tokyo/16RS215/2016 Iso Nov

RSVA/Nara/i6RS226/2016 Nov

RSA/Aomori/16RS019/2016 Aug
RSVA/Okinawal16U082/2017 May

RSA/Nara/16R5177/2016 Iso Nov
RSA/Nara/16RS237/2016 Nov

ON67-1210A
RSA/Tokyo/16RS073/2016 Sep
RSA/Hokkaido/16RS057/2016 Iso Sep

RSA/Nara/t6RS163/2016 Oct

Fukul/061/2013
Fukui/047/2013
RSVA/Okinawa/16U056/2017 Mar

85~ RSA/Okinawa/16U106/2017 Jun
RSVA/Okinawa/16U086/2017 May

RSVA/Okinawa/16U128/2017 Jul
RSVAIOkinawal16U054/2016 Mar
RSVA/Okinawa/16U113/2017 Jun
RSVA/Nara/16RS251/2016 Dec
RSA/Mie/16RS079/2016 Iso Aug
RSA/Mie/16RS0B0/2016 Aug
9| RSVA/Mie/16RS089/2016 Sep
RSA/Nara/16RS167/2016 Iso Oct
RSA/Nara/16RS176/2016 Iso Nov
RSVANilgata/16RS001/2016 Aug

| RSA/Niigata/16RS005/2016 Sep

3 SV, it 16R$207/2016 Dec
\: RSA/Niigata/16RS071/2016 Iso Oct

—

RSVA/Okinawal1611091/2017 May
RSAfYamaguchi/{6R$180/2016 Nov

NG-104-08
]> NA1

RSA/MNiigatal16RS100/2016 1so Oct

NG-069-05
Fukuil019/2013

*BA4128/998
b
0.01

RSV type B

3 BA1
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+640 R8VB/Kagawal16RS007/2016 Iso Aug
RSVBIKagawaM §RS181/2016 Nov
RSVB/Mie/16RS292/2016 Dec
RSVB/O kmawaMGUBBBIZOﬂ May
RSVB/Okinawa/16U003/2016 Jul

RSVB/Nara/16RS247/2016

RSVBITokyoHBR 269/2017 Jan
RSVB/Yamaguchi/16RS194/2016 Iso Nov
RSVB/Shiga/16RS102/2016 Iso Sep
RSVB/Aomorif16R5107/2016 Iso Oct
VB/Kumamoto/16RS132/2016 Oct
ol ol16RSD7S!201S iso Sep
16L1008/2016 Jul

~—BAg

RSVB/Shizuoka/16R$279/201 7 lsu Jan
RSVB/Kagawa/16RS114/2016
RSVB/Tokyo/16R5268/201 7 Jan
RSVB/Shiga/16R5103/2016 [so Sep
RSVB/Kagawa/18RS218/2016 Iso Dec
RSVBIOkInawoa7I1 6U065/2017 Apr

RSVB/Nara/16R5241/2016 Dec
RSVB/Kagawa/16RS182/2016 Iso Nov
RSVHB/Kagawal16RS013/2016 ?
RSVB/Yamaguchi/16RS188/2016 Iso Oct
RSVB/Naraf16RS172/2016 Oct
RSVB/Okinawa/{6U026/2016 Sep
RSVB/Okinawa/16U027/2016 Sep
RSVB/Nara/16RS223/2016 Nov
RSVB/Tokyo/16RS120/2016 Oct
RSVB/Kyoto/16RSK002/2016
RSVB/Mie/16RS095/2016 Oct
RSVB/MIe/16RS087/2016 Oct
~ RSVB/Tokyo/16RS8077/2016 Oct
B/Okinawal16U050/2016 Mar
RSVB/Niigata/16RS004/2016 Sep

*Root virus strain: BA4128/998B
[E2. 2016~2017&EDRSVILADGERE ZHEBEIROBBRIEIT & BETFE

12) Shobugawa Y, et al., Epidemiology and Infection

146: 272-284, 2017
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BERE BHERSIUEFREZHLEREES W
RS U1 LRI T 25 FREPHRT
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RS W A L X (Respiratory syncytial virus: RSV)
B, 2a—E0ANVAEB - ANV Z2a—FETALNVRE

DA NVAT, LSRR
KHEDIIMILAE R T, &

RE ISR PHRE X

7o, MEREBEDR S

Nixwvie, HEEZEDIRY, BFpEICBIT 5 RSV
BRAIEERRE (HECBEREEMER) 0%

WWHEE LT 2 ABRIELH D

/ |_.\

V BHEER N B B W)

D, EmEERICE

WEBREABEEDRE D —212d > T

V529, RSV BYWEOWATIX, Hilfiic k> TRRD,
B0 X 5 hEiEGE b T, B2 ROICHRITL,
AMzBWTR, KEDLSKBIHT TR T 2MEHA
D55, EHRRICBVTIE, RSV EYEDERY 7Y
OBERESL, BE 5 FEFH T8 HEY S BER
EHDEML T 5

RSViE, GEEF (attachment glycoprotein gene)
OWHEIMI 2B L FRERITICED, 220D
¥ 77 N—7 (RSV-A L RSV-B) iz538HE N, &6
12 RSV-A 118558 (GAL-7, SAAL-2, NA14, CB-A,
ON1-2 # X NTN1-249), RSV-B 1324 fE 46 (GB1-4,
BA1-13, BA-C, SAB1-4 £ X' URU1-2*9) 0@ ET
RN T B2 2 W TE B, £z, RSV-ATl, H
Behry, 2L—v7, BELRSCILET 7 VA%
FHAZETNAIRZRRE T35 LWERTFRT
H 5 ONIEIDSHATL T\ 57, Y4, BN cHEE
NTWBaFEETRIZ, RSV-AIZNATR : ON1#
T, RSV-BTIZBATITH B,

S, BRACHREINZRSVICEL, GEIETE
Wie 2o L7e o FIEEBINT R T > B R, BETOHR
2RO TZOBERRET 10,

2. 8- AE

20094E 9 H~20104F 4 HIcEHN (BEHRE, BERSE
FUREARIR) OEBEBEIICE T, EREE, 17
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VI VYRRIRE, [EIR, MIREXE, WEHAE
TRE L O SRR % B9 2 BE D 5 R
L 7z B G C WIRTOOME D 9 &, RSV S s
750 EEME E L, GEBIETFC-RintE Al 2R/
EHERCH % B L7, RSV o FHdici, GERE
THEEABIET S 774 v— ABG490 B L UfF164 %
v & 502 GenBank Btk % Nz, ABESA
B (NJBE) 2 & 2R 5@T 2175 & &b, pairwise
distances (p-distance) fE#T, positive selection 4T
{To7z,

3.8 B

NJ ¥z X 3 RSV B F (RSV-A 390bp, RSV-B
450bp) * REREAT L /SR, RSV-A X34 T T
GA2#, RSV-BIZ16HET XTI BARIc I N7
(M), %72, RSV-A 8 LU RSV-Bld z h Z hii i
Bl L7 S BESOFEMEDH90% L - cHE R
PRI ERRBI NI,

p-distance fEAT DGR, RSV-A B XU RSV-BI3E
BEBRONG 0T, T, IO RSV-B DM
{LIEEE (3.59X 1078 substitutions/site/year) 1%, RSV-
A (1.92%x1078 substitutions/site/year) 2k L&D
7o

Positive selection fEHT @ #5 B, RSV-A 13 6 # {7
(REL: Asn250Ser, Met262Glu, Arg297Lys, Arg297Glu,
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IFEL: Asn273Tyr 3 & U Leu274Pro), RSV-B ik 1 #
Az (IFEL: Leu237Pro) MSIEDFEIRERAL (dS>dN) & L
THEZNT,

8, RSV KR I N 50 EIB VT, £ v 7L
IVHEIALNLR, EFNTALVINI VT AL LR,
TF)IANA, EbFA ) IANVA, B AT Za—
ETALNR, ZVTRIANA, EERAVANVAE
OB OBEF IR SN, Biib ahhd o7,

4. % R

SEROFBRLY, HE BRSTHHINTHS
RSV-A ® NA1#  ON1EIZ GA2 7D & 43l L T
579, SHEBEEIN 7 GA2EIIZNATARL L ON1HY
DS N A EREED D B,

RSV-A B LURSV-Bix#nhZnIEEREIB L7
3 ) B OEBENE W LS, ERTHEL R
WHHSI NSRS YAV ADHBEMENE WD LBRE
INt,

RSV-A # X U'RSV-B & GEIET C-RIBHB A £
B B U B AHEREL, FEREICR N C R E N,

RSV-A £ O*RSV-B © GiEET C-EKik#E ] A
BloBWTERO 7 2 ) BEBEIEL T3 2 LR
wmani,

IN6DI L5, RSV D GHETC-KIFHETE
FEBROE R, RSVEBREOHBRICEFS T2

(LR :

HRSV-A

(1.92x1073
substitutions/site/year)
HRSV-B

(3.59%103
substitutions/site/year)

LLC235267

ga} [ RSV/Aomori/0410017/2010

4] RSV/Gunma /509/2008, and others (6)

o RSV/Kumamolo /9869/2009, RSV/Kumamoto/8932/2010
RSV/Gunma/680/2009, and others (7}

&RSV/GunmnIBBQIMOQ

RSVIGunma/8053/2010

éRSWKumamolo 19911/2010, RSV/Kumamoto/3928/2010

o
<]

RSV/kumamoto /9954/2010
RSV/Gunma/810/2010
RSV/Guama /758/2010
 RSV/Kumamoto/8962/2010
R8V/Gunma/742/2010
/9B34/2009,
RSV/G 1740/2010,F

/9861/2009
1a/808/2010

RSW/Gunma/738/2010

[_——“ NY/CH00/93
LLC242-282
L%

o8 Long

RSV/Kumamoto /9823/2009, RSV/Kumamoto /9921/2010 |

GA2

HRSV-A

Jeas
Jons

]GA&

— BA4120/998
RSV/Kumamolo/9900/2010
{ 1434/2009

1433/2009, RSV/!
RSV/Gunma/852/2010
{RSVIGunmu/807l201 ]

RSV/Gunma/778/2010
— 1775/2010, RSV/
2 1470/2009,
[RSWKumamolo /9941/2010
RSV/Gunma /780/2010
{§ RSV/Gunma /831/2010

/830/2010,F
R8V/Gunma/777/2010
CH10b

1812/2010
1692/2010

/855/2010

CHe3-8b

00
8 Ken/2/00
18537

BA

HRSV-B

JdeBs
Jasz
Jsaat

. NIEIC L B RBR BT
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<THE TOPIC OF THIS MONTH>
Respiratory syncytial virus infection, January 2014-September 2018

Figure 1. Weekly number of reported RSV infection cases* and RSV detections**,

week 1 of 2013 to week 39 of 2018, Japan
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* National Epidemiological Surveillance of Infectious Diseases: as of 81 October 2018
*# Infectious Agents Surveillance System: as of 5 November 2018

Respiratory syncytial virus (RSV) is an RNA virus belonging to the family Preumoviridae (see p. 213 of this issue). Pneumoviridae
is composed of the genus Metapneumovirus, which includes human metapneumovirus (see p. 217 of this issue), and the genus
Orthopneumovirus, which includes RSV. Based on phylogenetic analysis of the nucleotide sequence of the G gene, RSV is classified
into two subgroups, RSV-A and RSV-B (see pp. 213 and 215 of this issue). RSV is transmitted via droplets or contact. Although at
least 50% of infants become infected during their first year of life and nearly 100% by their second year, life-long immunity is not
achieved. In infants, approximately 50% of pneumonia and 50-90% of bronchiolitis are due to RSV.

Newborns, infants, and the immunocompromised are at risk of severe outcomes from RSV infection. Complications include apnea
and acute encephalopathy. Among adults, RSV infection often manifests as cold-like symptoms, but there is an increase in severity
for the elderly with underlying conditions such as chronic respiratory disease. Preventing transmission from infected children or
adults to the elderly is also important (see p. 212 of this issue). With an outbreak reported at a facility caring for immune-deficient
patients with blood disorders, infection control measures are considered to be important (see p. 211 of this issue).

For RSV infection, treatment is supportive such as oxygen administration, infusion therapy, or respiratory management. In
addition, to prevent severe outcomes from RSV infection for high-risk groups (e.g. preterm infants and those of young age with
bronchopulmonary dysplasia or with congenital heart disease), the use of palivizumab, a humanized monoclonal antibody against
RSV F glycoprotein, is covered by national health insurance. Although palivizumab administration has been reported to be effective
for preventing severe outcomes from RSV infection, appropriate planning for its use is important, as the level of RSV in circulation
and the individuals targeted for treatment need to be considered (see p. 219 of this issue). Development of an RSV vaccine is in progress,
and in recent years, the World Health Organization has been actively discussing RSV vaccine development and future implementation,
along with global surveillance of RSV (see p. 220 of this issue).

In accordance with the amendment of the Infectious Diseases Control Law (effective November 5, 2003), RSV infection was
added to the list of category V infectious diseases; it is monitored under the National Epidemiological Surveillance of Infectious
Diseases (NESID) Program’s pediatric sentinel surveillance system, and reporting requires laboratory diagnosis (http:/www.niid.
go.jp/niid/images/iasr/35/412/de4121.pdf). Since October 17, 2011, the use of the RSV antigen detection test has been covered by
national health insurance for infant outpatients or outpatients for whom palivizumab is indicated, expanding beyond inpatient use
(until March 381, 2006, coverage was limited to hospitalized patients under 8 years of age; after this date, it was expanded to
inpatients of any age). The number of pediatric sentinel sites, particularly clinics, reporting RSV infection has been increasing yearly
(https://wwwniid.gojp/niid/images/iasr/35/412/graph/f4121.gif), and when interpreting the RSV infection notification trends, it is
necessary to consider aspects such as the expansion of the health insurance coverage for laboratory diagnosis (see p. 210 of this
issue). As ~80% of the pediatric sentinel sites reported RSV infection in recent years, RSV infection has been presented as the number
of reported cases per sentinel since week 9 of 2018, the same format as the other infectious diseases monitored under the pediatric
sentinel surveillance system.

(Continued on page 208)
1 (207") &



IASR Vol.39 No. 12 (Dec. 2018) 2’ (208")
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RSV infections based on NESID: In 2017, notifications ~ Figure 2. Weekly number of reported RSV infection cases
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the causative agent (provisional data as of October 31, 2018);

21 were male and 20 were female, and the median age was one year (range: 1-6 years), with 33 aged 0-2 years, the age at which
RSV infection tends to be severe (Table 1 in p. 209).

Detection of RSV and other respiratory viruses: Prefectural and municipal public health institutes (PHIs) test for
pathogenic agents from specimens collected predominantly at sentinel sites designated for laboratory-based surveillance [composed
of approximately 10% of the ~5,000 influenza sentinel sites (including the ~3,000 pediatric sentinel sites) and ~500 sentinel hospitals
distributed across the country]. During the 2013/14 season (based on the influenza season from September to August in the
following year) to the 2017/18 season, the frequency of viruses isolated/detected in the order of highest to lowest was influenza
virus, thinovirus, RSV, parainfluenza virus, and human metapneumovirus (see p. 217 of this issue) (Table 2 in p. 209). The viruses
isolated/detected differed based on the time of the year at which the specimens were collected, and although variable by year, RSV
tended to be frequent from September to December and influenza virus from December to March, similar to the trends noted in the
sentinel patient-based surveillance data. Regarding human metapneumovirus, it was found most frequently from February to
May (Fig. 4 in p. 209).

During the 2013/14 to the 2017/18 seasons, RSV detections from 5,324 persons were reported from 60 PHIs located across the
country (as of November 13, 2018). Throat swabs comprised the majority of the RSV-positive specimens (5,258 specimens, 99%).
The most frequent detection method was gene detection (n=5,177, 97%), followed by cell culture isolation (n=590, 11%) and antigen
detection (n=23, <1%) (includes detection by more than one method). The most frequent diagnosis recorded at the time of specimen
collection was “RSV infection associated with respiratory tract infection” (n=2,392, 45%), followed by “lower respiratory tract
inflammation” (n=1,758, 33%) and “upper respiratory tract inflammation” (n=460, 9%), comprising ~80% of all the diagnoses.

Summary and challenges: In recent years, the number of sentinel sites reporting RSV infection has stabilized, and
information has been fed back as the number of cases per sentinel site since week 9 of 2018, On the other hand, as denominator
information based on clinical syndrome or symptoms is unavailable in Japan, interpretation of trends require caution (see p. 210
of this issue). In addition, estimating disease burden is a challenge (see p. 220 of this issue). Although RSV infection is of concern
for the elderly (see p. 212 of this issue) and high-risk individuals, the current surveillance system is limited to reports from
pediatric sentinel sites, and understanding the epidemiology of RSV infection in non-pediatric populations is difficult. In the
future, it will be important to consider assessing RSV infection’s disease burden and the necessary measures for all age groups.

The statistics in this report are based on 1) the data concerning patients and laboratory findings obtained by the National Epidemiological
Surveillance of Infectious Diseases undertaken in compliance with the Act on the Prevention of Infectious Diseases and Medical Care for Patients
with Infectious Diseases, and 2) other data covering various aspects of infectious diseases. The prefectural and municipal health centers and
public health institutes (PHIs), the Department of Environmental Health and Food Safety, the Ministry of Health, Labour and Welfare, and
quarantine stations, have provided the above data.
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