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MERS-CoV &l & HIE S /- BHED, HKEETEHO

FER % Z D, HUMERS-CoV Gk & HIE I iz & 5

KL%z, ZOREGD»SD_REBLOMET R, 108

2THIRTE, BETO MERS fEEHIF 1261 0 HfEREG

% & 1860 (RBROFERE L 2o EfIX 1Bl L

L CE&EED), MEERR E oo 2 EAE 135116,6934G 1D

1Eode, MEEBNE T N TEEHER S & 2 OB

HETHELTEDY, FhvhRADIE50E (FFH : 16~87

%), BEEH11161 (60%) TH -7z, FE3THI (FdrF

20%) @9 B33F (89%) 1FHlmE, b L IZERE

CEMfEE, DEE, WRIER, BEE, BRE, %

BEALE) 2AHL Tk, EFEEEHFII96 (21%)

ThHhotz,

BEEMIH SO
BEE o S E T F A L 7-MERSOBSIE KL, 55

7D TER2 6 DBPIENEBIRORT S 2R L 7,

& A EBRYEEREANOEMEOMEE, EREHE

TORETFPROME, BRPLEEREH OME, ERA

DIVARZ72AT azlh—>avEThs, bPETD

MERS# XL ®, FTEBRGHEICN T 2 WIB2 58 b E
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ERVARS ST
FHZEHFIREH 2 — 2 (FETP)
WA ERET
YRR vy — BHEE

<{SEHEER>
MERS OOF VA ILADEREHT

PHMRENEEFE D 77 A L 2 (MERS-CoV) 12,
HANZ anF 7L VADHERZFES (M), hioano
FIANA LA BE_EEO Ly Ru—7ICE8F
NEEZI0mOEAET, TorXu—7EmHICER
WBL722848, A84 73 B, 77 AED 1 AHEHRNA
A ) DCEL, ZOKEX1230kbE RNA Y A4 VA
DRTIIRRTA A TH 3, 20774V RAITEEBS
NEE»5a, B, v, DTV —TIZ9F 53203,
MERS-CoV 13 20024F |2 R EITHE L 7 HIF AR
PIEERE2 m Y4 LA (SARS-CoV) ERLBam S
TANAIZBLTWSY, 262 ba0F 74V R11,
BADEOE Y IERT2H 5 Q2EMICEIEL TE
H, ZNZTNOEFMFEOBENFEL T3, %
 DBA, TNTNOBYTCREBETHZ, oo
1) 4V RAE 4 (229E, NL63, OC43, HKU1)
PHIGN TV, Wb 2RI EIEL Tw3
WO EMDORFRESRTH 5, MERS-CoV DT 75D
EMTRERMERZE ERTETORELETH 2
M, B MCERYET 3 L S CEREREROACE
SEfA %2 5 Z 4 2§, SARS-CoV b ERkT, FEO ¥
IHZ7aAYEYVILELEL TWBEEIOSNSD, &
MoBRT 2 L EEMAZEIEE T, AHEIRED
BETARL LS ZEOEHYHEE2 T IV RICE
ZEEMEDOTI T LA 2 2R LEDIITHY,
BEMNLZBRIZARRICD 6 THEET 2 LM
BTE2, DL At FDEFTDMERS-CoV I
YUIRENTH B0, ZDI A4 VARTELICE MIC
BLL T w23 EIREAR WD, SBEMIzhE>TE
MCB#ETZIET, LhE MZELRLDRTVY AL
AT B AREERERETE 2\,

MERS-CoV il ic 5 2 &L 2 0REFHEI,
dipeptidyl peptidase-4 (DPP-4) T 32, 74 VR &

positive strand RNA
K. MERSOOF V1L RADEFEMBESELIBE



DFEEED L BT ENTED, 5250 DPP4E
72/ BE23IT Vv 2 EE L MERS-CoV iz ki
T2ABELH 2, I CICEERECHERE SN
BT R IE, B, YL, v, 208, Uy
¥, 7%, 278U ThHY, floant 4L
ZRZVEFHEOLEITH S, a7V AE
W, BOBLBACRETACLIZIELA SRV,
NBRS%Viﬁ<@Eﬁ@@% BT a8k E
H TV 3BY,

MERS-CoV D A4 7 (8) BRIV 776
%, BEMRo Ya T 7~ CICBEER 2T CERL
L, DA VAEZMMEELEESIETY AV ABET
AR DAL, To%, BN TRRE ZERIC
¥ 7#E, double membrane vesicles (DMVs) %
BRL, 2oRTIANRAOBETRENT 2, V4
NABETFREED T4V ARNA A, BEHES
DERIZBABEZDTIRDY TV =/ I v 7 RNA
PEHERL, TNFNDORNA RS, 74 VAR T EIER
3 2 #EH, spike (S), envelope (E), membrane (M),
nucleocapsid (N) &3 %, £ INn5DRNA D
5, DA NVAEBICHELEZ SN EROIBER
HREREINE, VA LARTFE IR TR E
n, MRS g Y,

5D E 22 MERS-CoVIIR TR HREEDLT 75
v, oA VAEEREZ 2854, RO VA VR
DEEEREFHET 2EIBRBE 2 5. HERICE
VW T, cyclosporin, mycophenolic acid, chloroguine,
chlorpromazine, loperamide, lopinavir, camostat
1Z10umol/I T OBETIANVADHEEZMZ 5
EWTEDY, Th5E MERSHED-DICEEIC
BETEBLHITTHREDITE, S5RAHRPHR
DBHETH BT, 7, HIVORERL LTHohn
3R 7°F FEenfuvirtide & AEEDEHEA T, MERS-
CoV IZBRMNERT7F FBI 4 VAOMEBAZTIA
22 EbHEEREENTW AW, MFEEIC>wTE, &
MR CHERC R 2 ) AT 228, HEEE»S
DIMERZ+HEBED LI EXNTEL WD, BB
Ly,

—%, BEMEcBw I8 vyy—7zay
(IFN-¢ & IFN-8) & MERS-CoV OFEHIMZ 2 Z &
PREEINTVD, TAFVFL~DBRERTI, ¥
A WA BH S REILIAIZ Y N Y v L IFN-a2b 2
E3qug, it A LVAMER B SEL L
PREINTV2D, Lol, EBOEREEE~OK
ECEMRPERINT, ERIET L B coR
BlraRr@Zsongrok®, i, —HoRE
ERFICIE VT aRT A FREINL, Eh
HEZA S N o T, 2008 FED SARSTRITO R I
X, BE~NDATuA FOEEPThbNd, BB
HEORWERABA LN, AT04 FOFERIIES
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<FrERBEEER >
MERS AAF UM LADBELLTDZ 75 IcoWT

R BEE R EE o w4 L 2 (MERS-CoV) 13
Fede 2, SRR IS X b B SR B E I o
o5 %4 LA (SARS-CoV) LitgosanFv AN
A2 N—TICBL, BAoa ) auat o4 LR
TH % HKU4 B X UHKUSE HRAENE VI & 25b
o Tz, UL, 74 LARNAKY X 5— L5
RT3 7 e BIEANOEREIZIN~2%TH B
7, A NADMBERACTANCERL TV 3B R34
2 (S) BEHE TIZ64~6T7%TH - 7%, SARS-CoV
ERBIEEDavE ) ot A VAMTOERT
Moz o BHE L EABESREINTWED,
L»L, avEUs e FBERELTVWS W) ERE
DEFMB 2L, LIES AV ADRBREFEIMATH 2
PREAHADEZTH o,

HRAMEEZ2 Ao 2701, B4 REMICOWTH
EXfTb7z, Hemidas OFE TR, ¥ 751
7Tk Fa 7Ty ¥308E, kY PI008H, ¥ ¥45
86, 7508H, =7 b Y UOFICo>T A RIEERIC &
BHMBREERIOPERZTHHHER, tra75 24
DAIZETI% (28088) & IEWICEWEBEEIIRZ
$17:2, Alagaili 5 OBWE T, L Fal3 24, ¥F,
VI OonTY TP T I ETERPLEDLSNEK
FICBOTHARERELZTV, 25 < L B19924E
S5t a5 o FOMTMERS-CoV T LTk
2 EAIRENY, Hemida 513 & 51220134 K~2014
FEFCLI T T s VoRAERTV, HHOY
50 5oaEmElcBn»T, RT-PCRIC Xk 3 BEF
BHTHBMEE 25 2 & 2R LY, Haagmanss 214
De ra7I oV EREERDS L, ITEBFHRER
b, 33 O>THANLESTEITCEINL
E F D MERS-CoV EEIF—H L TwitwisEsr
LY, CokIBEELTE ba TS 75 OE
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CoVottrars 28 ~oBRENEREN, £
MERS-CoV izt b a 75 2 Fic B TREBED &
BRELZPEEEITHEEELPEVI LB
oD, Thbt, L NoBIZEANOERE
2k haud 4L RIE229E, 0C43, NL63, HKUL
DABIESN TV 55, MERS-CoV izt Fa735 2
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7z, Wemey 5 OEIC k 2 &, MIEEREICE L
TIRL2EHTEVBELXE2RT, RT-PCRICE 2
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FEINTRHERRRT A VAE=ZE AFEH

< SSERIEER >
MERS AOFIA ILADBREZEIZDWT

RIER BE R o v -7 4 L 2 (MERS-CoV) O
BEIZV7PALI AL LRT-PCRICKYD, WA LAEESF
EMET 2 LILk>TiTbiLs, MERS #4448, B4
W FA Y ORI N — T k> THREIN-REELD
BIREICERETH D, B CIHIE IR EER (WHO)
AZ T —FREbE->Tw3, Tho6DIEIAL
24 ) AOEEHEEBLER (upE) 2ENE LY
@, ORFlLa B2 IEME L DD 2y FHBEICH]
HAEntwz, MELLTVANVARNAZH 2 —D
VLTINS 2 2 EBHEETH 505, upEy FO
BHRETREBRV®, upEy PR Y —=v
7, ORFlat v F PHEEHREICHA VLN TV S (X
1.

HARE N ¢ I B BYET T (BLwh) & DupE
HEERERAO 754 v—, 7o—Tky FEBEar
b — )L RNA 23 HE R, SERTeEHm o Em
ZERR, BRIEFTE X CHEFsEIcEM Sh, SHBER
HWEICEVWTEER2T) LA L E>TW 3,
BEOWLE LTIk, MERS LT M Ic %Y 3 5 &
FBILOVWTRERETAZ Y —= v TBRERTV, B

BB F (upE)

ORF1a/b e

EEHRELRBEY MupE) Bl

7/ b EO1uE(GenBank. JX865059)

upE-Forward primer

5'-GCAACGCGCGATTCAGTT-3'

27458-27475

upE-Reverse primer

§-GCCTCTACACGGGACCCATA-3’

27549-27530

upE-Probe (FAM-TAMRA)

5-CTCTTCACATAATCGCCCCGAGCTCG-3'

27477-27502

ORF1atz v N(ORF1a) [l

F /L L OB (GenBank. JX869059)

ORF1a-Forward primer

§-CCACTACTCCCATTTCGTCAG-3

11197-11217

ORF1a-Reverse primer

5-CAGTATGTGTAGTGCGCATATAAGCA-3'

11255-11280

ORF1a-Probe (FAM-TAMRA) | 5-TTGCAAATTGGCTTGCCCCCACT-3'

11230-11252

1. MERS-CoV UPN#A LART-PCRZO—7 « 7Z31v—tv
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Primers Position{EMC, IX869059,2) Sequence (5’ —3')

F3 28848-28866 GCTCCCAGGTGGTACTTCT

B3 2906129042 cagtceccteaatgtggaag

FIP (Flc+F2) 28939-28918+28872-28890 tcatggacccaaacgatgccatACTGGAACTGGACCCGAAG

BIP (Blc+B2) 28956-28977+ 29028-29011
LF 28906-28891
LB 2897829000

GCTCCTTCAAC GGGACGCtagtaccgggegegaatt

cggaatgggagtgctg
GGAACCCTAACAATGATTCAGCT

KX ZElEsensesl. ML FELantisense % RT

2. MERS-CoV RT-LAMPZ7 517 —tv

koA BETFICBWIEREREY T2,
L3N, B, BECORTUE, YEoki
BHBE L B ol CRBICET L TRERT)
ZriCko TG B R85 6 5 (http://
www.mhlw.go.jp/file/06-Seisakujouhou-10500000-
Kenkoukyoku,/0000098097.pdf) ],

Y A N ABBEORINC 2B RIS EETH
2EBEE TN T 5B, Drostens 12 &k > TMERS-
CoV BE@mEICB T 37 4 LV ABEISFHICHE 5
NTWwa2Y, ZOREICL2LE, THSHEIIBEWT
BIaE—/mlIcETEIVANAEDPEEL TV S
DXL, OREEEETIZ5 X100 a ¥ —/mID v 4 )L A
LPBFEEL T RPokEH B, Z0k S RHEER
5217, WHO 26 T &ED & OB % <
BoTwaY, BARICIIRE, S8%5Y, KBX
Wik i ETH 2, L Liads, BFEHL L
BEo LREBELPAVELZVI LB S, BEL
BETE 25685208 1Tk,

2014 (CFRR26) £ 7 H18HIZ WHO X h a3 N/
BlEss A4 &> A%k, MERSEMEE T 2701
i, P EB2O0BREBZERETI—F vy itk
THMEER2 2 EBEL ZNkkd, EROwER
XTORFladt v M Z, RT-LAMP (i Xk 2%
HEOR#EZITo7, 3OOFEDI L, 2OTHiEE
HUEHBEEHIETEZ L) Ih D, BEOEEED
w7,

RT-LAMP%EIc £ B3 MERS OO+ D+ )L ABHIC
DWT

LAMPEIEIME S I X - TS I NGB FEIE
FHEThh, 6 >OBENERTFEI»SREI N4
BOT54v—EDNARY XS —¥E2HL, H—E
Bz CENOBE TR ZHET 2 hkThs®, ¥
BERIGZHEAGbE2 2L TRNABEERT 2 L
DTE, 528D Ioop I A4—2MABTET
it @E02 2L bTES, KEDDDF v M i
HRINTW3B,

AEOF S, B—DEEIC L 3B CHBHEIER
FTAD-DEMRBEEEZREL LRV L, 304
EEOEECHAREESEONB L, V7Y
A LBV TR ZELTETHSED, K
RA VPR EDHEDTRETH O, BRI
ELAFITEETH B, LI ENBITLNE, T4V

A, HEEHOLT, ZNETEELDOFEREFIZOVT

LAMPEIC k 2T HEORNIRME I N T3,

FTea FRFOBEEICEHL, KM S LT,

MERS 2w 474 )L 2®DRT-LAMPEIC X 2 H A

HEHEELED, 794 v —1EMERS-CoVDNEH

HEGTFHEEEAENELTEY, BFRR2ICRT L

BYTH 3, RIGERESCTRIGEEMIZ0DTHE .

TALNADOBHBREIZWHO 2 ¥ v % — F D upE,

ORFla 7u—7%HwY) 7V ¥ 4 LART-PCR & i

IEAEOHEE2R L7z, LH»L, RT-LAMP 33099

FUGCE R cRE R 2 729, RRICEREREHR T2 &

Y7y A4 LART-PCRICAIIT TR HHT 2, L

75 CRT-LAMPER 1 RAIY—= v TtV S

Z AU TENE, RERROERET) LT

%, MERSHE I fbh 2 2EHOEYEOEBE LB T

ZZABENRIN TS,
BT
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1. iRELZ0HES - BN

TR SR R (MERS) 132012 ICHRE &
FHoOFIALNAZ L 2BPETH Y, DIBPHEHT
P77 ETEPLIIRTIMEE L TED, 2015
(CER2T) I 13EE T 1 flog Al 2 i s L E#E
BEhLO 7Y P 7L A ZaFE L Tw3Y, MERS
DEERG - BWIEE - 1REE, B X CRERS 1L i
AR AT HROEBSATLOTH Y, M2 TER
TIXRBROEETH 5, BEOFH» S 1L, AT
MERS #3862 Lik# ¢ s, EROBEOEH L5
DAL TEHREHEEE FOME: 22 2 L3PER
N3, ¥, ChEcBoNEMROEBPERER
PS5DLDTHY, 7T DERE XUIERT
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D68 ¥R T N TSR L - ATRE DS 2 & iz,

2013~20144E K E, B o X hui Adkiiigis:
R, BFRRIER B D EV-D68#£1% Clade BIZE T
21019 ERIC BT S KE, B & BRI Atk
PERREE, BREEAEEG OIBMNIC IR  WREEDSSH 5 2

EDOERBIHETH B, —F, EV-D68 23 & ik
HERE, BHACEBEORRTH B Z L RHH L 73
HREEETICR W, EV-DES OFREBHR DITE, 7
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20 2015/10/13 13 -
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MOR—27 4 v OREPRBETSH 5, SHERDOFEMEA
Bepmiz 3o 7 LAy v, [IEDEL, KEHELRR
EZ20MOERBEboTWwB LIZEZONSD, B
BoOFEEZZI2HBIEFL T4 V70
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<THE TOPIC OF THIS MONTH>
Middle East Respiratory Syndrome (MERS), as of November 2015

Middle East Respiratory Syndrome (MERS) is an acute respiratory infectious disease caused by MERS coronavirus (MERS-
CoV) that was first detected in Saudi Arabia in 2012. MERS-CoV is classified in the family Coronaviridae, genus -coronavirus,
which includes Severe Acute Respiratory Syndrome coronavirus (SARS-CoV) that appeared in China in 2003 (see p. 236 of this
issue).

MERS-CoV is transmitted principally via droplet or contact. The incubation period is 2-14 days (median 5 days). Clinical
manifestation is variable, ranging from mild upper respiratory infection to severe lower respiratory infection such as pneumonia,
gastrointestinal syndromes such as diarrhea, to multiple organ failure. Asymptomatic infection is known. In severe cases, pneumonia
exacerbates about 1 week after disease onset, which is accompanied by acute respiratory distress syndrome. The exacerbation may
be followed by acute respiratory and/or multiple organ failure. The case fatality ratio among reported cases has been 20-40%.
There are no specific therapeutics or vaccines, although they are currently under development.

Since September 2012, Ministry of Health, Labour and Welfare (MHLW) has been requesting the bureau of hygiene of
prefectural governments to provide information on patients suspected of the new coronavirus infection. In July 2014, concerned by
the increasing number of MERS-CoV patients in the Middle East and importations of MERS-CoV in various countries after April
2014, MHLW designated MERS as a “designated infectious disease” under the Infectious Diseases Control Law and a quarantinable
infectious disease under the Quarantine Act. Accordingly, MHLW developed a legal framework for the quarantine and treatment
of MERS patients. With further amendments to the Infectious Diseases Control Law in November 2014, MERS-CoV was classified
as a Category II infectious disease (21 January 2015) (see p. 242 of this issue). Notification criteria are found in http:/www.nih.
go jp/Mmiid/images/iasr/36/430/de4301.pdf

Reservoir of MERS-CoV

Dromedary camels are considered as the most likely reservoir of MERS-CoV, mainly because (i) a fatal case reported from
Saudi Arabia in November 2013 had close contact with a MERS-CoV-infected camel, and (ii) a sero-prevalence study conducted in
Saudi Arabia indicated that people who had contact with camels had higher anti-MERS-CoV antibody levels. In Middle East,

Figure. Epicurve of confirmed global cases of MERS-CoV in Republic of Korea, China, Saudi Arabia and
other countries, 2012-2015 (Reported to WHO as of 13 Nov 2015, n=1,618)
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Table. Number of confirmed MERS-CoV cases, by reporting country, 2012-2015 (n=1,616 as of 13 October 2015)

- T - - T -
Middle Bast . [ No.cases [Europe and Americas - | No.cases '_Asia . - No.case—s_-txf—rica‘ k No.cases
Saudi Arabia* 1,255 |United Kingdom™** 4 Republic of Korea** 185 - |Tunisia** 3
United Arab Emirates® 81 |Germany 3 Philippines 3  {Algeria 2
Jordan* 35  |France** 2 China 1 (Egypt 1
Qatar® 13 [Netherlands 2 Malaysia 1

Oman* 6 tAustria 1 Thailand 1

Tran* 6 |Greece 1

Kuwait* 4 (Ttaly 1

Lebanon 1 |Turkey 1

Yemen 1 |United States of America 2

Source: ECDC Rapid Risk Assessment on MERS-CoV, 21st update, 21 October 2015.
*cases with unknown exposure reported.
**person-to-person transmission from imported index case(s) reported.

dromedary camels are closely related to the daily life of the local population and are important not only as a source of meat but also
for tourism and armusement (see p. 234 of this issue).

A survey of camels living in Japan indicated that none of the examined camels had MERS-CoV antibody or genetic material
detected (see p. 238 of this issue).

Epidemiological situation of MERS

There were 1,618 laboratory-confirmed MERS-CoV cases reported from 26 countries to the World Health Organization (WHO)
from 2012 to 13 November 2015, among whom 579 were fatal (case fatality ratio 36%) (Figure). More than 70% of the reported cases
were from Saudi Arabia (Table). History of contact with camels was unknown for most of the cases. Person-to-person transmission
was observed in several nosocomial outbreaks (see p. 233 of this issue).

Outside of Saudi Arabia, Republic of Korea (ROK) reported the largest number of MERS-CoV cases. In the ROK, majority of
the transmissions was nosocomial, following a male index case who returned from the Middle East. Between May and July 2015,
186 cases were reported from 16 hospitals. The age of patients ranged from 16 to 87 years (median 55 years). Thirty-seven patients
died (case fatality proportion 20%), among whom 33 (89%) were either elderly or had underlying disease, such as malignancy, heart
disease, respiratory disease, renal disease, diabetes, or immunodeficiency. A total 39 cases (21% of the total patients) were medical
workers but none of them developed fatal outcomes (see p. 235 of this issue).

Person-to-person transmission

Risk of person-to-person transmission of MERS-CoV in case of an importation to a non-endemic country was assessed by a
mathematical model using the data of 36 events reported to WHO. The assessment suggested that secondary transmission was
absent in most of the importation events, and the spreading potential of MERS-CoV was found to be modest, although the risk of
an event with multiple generations as seen in ROK should be kept always in mind (see p. 244 of this issue).

Laboratory diagnosis of MERS-CoV (see p. 239 of this issue)

For laboratory diagnosis, detection of the viral genome(s) by real-time RT-PCR is used. On account of less virus materials in
the upper respiratory tract, the lower respiratory tract specimens, such as sputa, tracheal aspirate, or bronchoalveolar lavage fluid,
should be used. According to the WHO?s criteria, detection of at least 2 different viral genomic regions is required for confirmatory
diagnosis.

In Japan, prefectural and municipal public health institutes (PHIs), quarantine stations and the National Institute of Infectious
Diseases (NIID) are prepared to conduct laboratory diagnosis. NIID has distributed the necessary diagnostic materials (e.g. upE
primers, probes, positive control specimens) to PHIs and quarantine stations, and has also recently developed an RT-LAMP method
that detects nucleocapsid protein region of MERS-CoV within 30 minutes.

Prevention and treatment

Contact with dromedary camels in MERS-CoV endemic countries should be avoided. Information on MERS-CoV, such as endemic
countries and regions, notification criteria, response measures in case of MERS-CoV importation, is available on the MHLW home
page [http://www.mhlw.gojp/stf/seisakunitsuite/bunya/kenkou/kekkaku-kansenshoul9/mers.html (in Japanese)]. NIID continuously
assesses MERS risk in Japan using the best available epidemiological and virological information. The assessment is updated in
a timely manner, according to the epidemiological situation abroad [http:/www.nih.go.jp/niid/ja/diseases/alphabet/mers.html (in
Japanese)].

For aspects regarding MERS treatment, a study group, “Investigation on clinical intervention of MERS and other emerging
and re-emerging infections”, was established in 2015 so as to collect information useful for treating MERS and to share the
obtained information widely in Japan (see p. 241 of this issue).

The MERS outbreak in ROK reminded us of the importance of preparedness for infectious disease outbreaks, careful information
collection of travel history of febrile patients, rapid contact investigation of suspected cases, and risk communication. It is important
to ensure that these measures are well implemented in Japan.

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 Law Concerning the Prevention of Infectious Diseases and Medical Care for
Patients of Infections, and 2) other data covering various aspects of infectious diseases. The prefectural and municipal health centers and public
health institutes (PHIs), the Department of Food Safety, the Ministry of Health, Labour and Welfare, and quarantine stations, have provided the
above data.
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