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SARS coronavirus

GROUP I

Avian
CoV

SARS virus

GrRoupn HCoV-OC43

SARS: emerging virus of 2002

Novel Coronavirus (MERS-CoV): emerging virus
of 2012



Phylogenetic tree of coronaviruses

Betacoronavirus Human
coronaviruses

Symptoms

upper-
respiratory
infection

lower-

Gammacoronavirus respiratory
Deltacoronavirus infection

Chan RW, et al.,Mbio, 2013,
4(2):e00191-13




Middle East respiratory syndrome coronavirus in
dromedary camels: an outbreak investigation

* First camel tests positive for f © Camels from Qatari farm
killer MERS coronavirus in test positive for MERS
Saudi Arabia November 28, 2013

November 11, 2013 Health officials in Qatar

e The camel was owned by a have announced they have
person diagnosed as having found the MERS coronavirus
MERS and had “tested in three camels from a farm

positive in preliminary where two people also
laboratory checks”, contracted the virus.

But scientists have not yet found conclusive evidence that camels are a source
of human infections.
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MERS-CoV cases by reporting country, as of 21 November 2013
Type Number of cases Place of exposure
(@] imported 100 by reporting country
@ local f : France
( Germany
- |taly

United Kingdom
Tunisia

ECDC, Nov/2013

Distribution of confirmed cases of MERS-CoV by reporting country, March 2012 - 22 November 2013 (n=160)



801UN158IN1552U60 MERS
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THE PATH OF MERS

paTIENT (D) PATIENT (2) patient ()

Cam_el§ (Tested positive (Tested positive (Had MERS Bats _
Dromedaries in the . for MERS; now antibodies: MERS virus strains
Middle East and Africa Tor MERS;. now recovered) i 1) that matched those
were found to have recovered) i in humans have
antibodies to the TRAVELED FROM TRAVELED FROM HAD TWO been found in
i RIYADH to JIDDA, SAUDI FACE-TO- s
strains recovered from bats near the first
A LONDON to ARABIA, to LONDON FACE MERS g
humans. No live virus CHICAGO to to BOSTON to MEETINGS IN patient's
has been isolated MUNSTER, IND. ATLANTA to ILLINOIS WITH home in Saudi
from camels yet. ORLANDO PATIENT 1 Arabia.

Humans
It's not clear how the virus
jumped from animals to
people. Most cases of
human-to-human spread
have occurred among family
members or in hospitals.

SOURCES: WHO; CDC



e Countries in or near the Arabian Peninsula with MERS
cases: Iran, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi
Arabia, United Arab Emirates (UAE), and Yemen.

Bats

Insects
Attract bats

Dust/dirt
Contaminated

Excreta KHOW A ZOONOTIC MERS-CoOV
Saliva

Parturition

N

INFECTION MAY BE INDIRECTLY
ACQUIRED FROM A PRIMARY OR
SECONDARY ANIMAL HOST

L 4
Palms
Dates
Sap/Drinks
Shade ‘
Contact (climbing) , Structures/Caves
Bat roosts
Baboon contact
| Wind ‘
Stirs up dust“"

g

Baboons
Excreta
Humans
Aerosol
Inhalation
Ingestion?
Camels SeIf—inocngtion
Excreta Eye '”'?b"_‘g
Meat preparation Nose picking
Milking

Close contact

VIROLOGY DOWN UNDER
TAN M MACKAY
KATHERINE E ARDEN



* Countries with travel-associated MERS cases: Algeria,
Austria, China, Egypt, France, Germany, Greece, Italy,
Malaysia, Netherlands, Philippines, Republic of Korea,
Thailand, Tunisia, Turkey, United Kingdom (UK), and United

States of America (USA).
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ERS-CoV in Dromedary in the Middle East

*MERS-CoV wuiiag lugg uaunidaniniuazaziuaannans

*MERS-CoV wuluaguszinad e nidiningany tas laws

“WUANANNUAD MERS-CoV-like luaglutaua ailigs luaiss
waztad larils

a3l :- aguesdunvias Ismaaae MERS-CoV (Taglanian
ANNATI??) BALFUNIIEIEANEN NI ULLgR



MERS-CoV

Middle Also termed as

-ast s

. Camel Flu
respiratory or

C - ~ i
Syndrome  pa\ic/2p12
Coronavirus

LUINNNTITINIRBARAINEIEGL8 Tsan1ataurig lansiunannany
(Middle East Respiratory Syndrome) wasn15ia4nun13mn
12 lu Isangu1a (RUVUSUUF9 AN 3 Iun 9 aanan 2558)
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HNLAENADDINITIURIIYDN LISAMERS-CoV

> Jihanidsziftseie 15asase guunsIn Llasutaiuiln
(Wuiad 15a13a39908az 60.8)

> JogsantugianazuaaIng i lsawguna



dialaalsaede Isa MERS-CoV

> 1aunnunndszinand lsatiszune e lu 14

> Hilszfdnsuusnis lu Tsaneuna luNuninisszunanIavuiidss

> g gsantinugiieviafasds ¥intduyaaInInINNISLNNENaLaE
Uaviagads

a A Qs [ . ¥

> NUNNTIEUNA2EN lsanaaunis lavdadaasniauiiunannan lu
ATDLASINIDYNTUN INATANU LaganIzaHNTaNNENUNUI8HIDE
d9d8 MERS

szazNnea2 lageaglssun 2-14 24



81115 WazAINIIUEANYD9HLII8 T5A MERS

> WUINDIN52NHUBIENAILE Lida1n1S (Asymptomatic) BINSINENLAN
Wag (Mild illness) aUAIDINITTURIINN

> ans2asgiae IsaMERSlaun lasannuainisinynlva laveu wanani
§991ANUDINIT 2BITUUNNLAUDIHISLALN ATULE Urariad B1deu a1
Y GR

> filhasinunsiganisldgennnnindsasemwaidaaainisinynlvalanse
viouwitlag vna laisininnin 28 asssauni Oxygen saturation (SpO2)
fpenindosas 90 Tusef an1sTuLsInLINgitheesfia n15ta1aaE
570157 A lu 1 anfiag diaaonalansazaad NaNaINITIZUUN LAY
e laanlvallad Unauae193UILs9 (Acute Respiratory Distress
Syndrome, ARDS) ANNANNTULITNYBINILVIADDNTLIU



Patients under investigated: PUI

1. dihaaa@assuuniwaurie ladiuuu lawn gnddsziftauniaunain

= |

WU AnugUae Tuzienan 14 Wnauiuieuiis uazinonn1shniaaniaa
e ladgimuu (19 1o dyn 1RuAd) wazlianwazadie laat1anilena LUl

> HaUWQNNI8NINNINNIBLYINNY 38 BIALTURALNTA

> 1158 HUI2IRLI1SUUSNIS L Isanguna luNunta e lusag 14 74
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#18 19dUUU LasdINa N
THE UPPER
RESPIRATORY TRACT
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Nose ——___ THE LOWER
Sinuses — L= RESPIRATORY TRACT
Mouth / Trachea
Phaf)’nx/ /Bronchi
Larynx Bronchioles

//Lungs



Patients under investigated: PUI

2. gisdaauinnidsziaides vunedy fihadaauinidlseifiagg laasing
wile a9ea Ll Tuznanan 14 Junauiuianilg laun
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Patients under investigated: PUI

3. {18UaALINTULI 3D NNISITUUNNLAUKIY LaadNIRa R I UNEY
ARDS (Acute Respiratory Distress Syndrome) ﬂluﬂﬁ’mmaa’lmm
(Uaauingunse nuafa wmﬂﬂaﬂmuwmm1mmmmama%) Dauy

laifivUseidasefinny




Hi28131218 (Probable case)

NIt 1 giaslanuin ¥3a NIz UUNLAUKRIE laasuaRaunau (Acute Respiratory

Distress Syndrome: ARDS) #adiszifandaagniatauniliisaindnauaziuannnany
NH 7 97189UN1552U 0 1A MERS-CoV luai4 14 2unauluisnilag

AU Ananrsasanlaansaaguuala (inconclusive tests) 5 (12U #1933 PCR TANauan
INENZALAET)

NIAIN 2 §U8UDALIN ¥3D NIZITULUNNLAUYNE LaaNradaUNaY (Acute Respiratory
Distress Syndrome: ARDS) @i UszIRaNNd Inaganuiiiagiugu MERS-CoV

FINNY LHENAN19099N Y09 H1IAN19%3D Han1905ar 15a La Tsunanawig 1na
2012 TRNaauaINNI9Ta59ties 1 A%3 3NA0819N LNIBNIZaN TS A D AN N



Hi28191218 (Probable case)

N3N 3 W} aninIn13209n15RALZDIULNUAURY TalR aunal
(L3 ua1n152095su UN AU Y LRdIULUKSDEIUE)

FIHUTI RGN INaBanUHII 8 BUEGUMERS-CoVIINAUNRAaN13601929
flagnsaasd wale (1299 @529 PCR TANauniNeaaL&en)



HU288u8u (Confirmed case)

NN 8NHNANITATIINMDIUNITANTEUHUINNU TR UGN ITNIZD
125a 1 Tsunananwug Lva 2012 (MERS-CoV) lagn1sasiaai83s PCR s
3 luna e (specific genomic target) agin9uag 2 %M 38 single PCR 994

NUN13N1 Genetic sequencing

HihaAnaan (Excluded)

vunai gUrsngayaannisaauaIu lsawudn lhdnisnugiisdssnan
AN4%) FNEU NIDN1TRTIINWABIUN AN TN URANgIUNTRALED

MERS-CoV



N13ATIINNNBIUNUANT

> walanwisguan (Chest imaging e.g. X-ray or CT scan): aniazlanantay p1awy
AMNRIYSIE Lduana1eanAzdaaantauann lsadu

> ANSNUENENATINND LT EILKE

> A5INUAIBE1991N Nasopharyngeal Swab #38 Nasopharyngeal Aspiration %38
wane lunisanandeiiiluauvazesdansniauainldvinufindy v Influenza
A,B, Influenza A virus subtypes H1, H3, H5, H5N1, RSV, Parainfluenza
viruses,Rhinoviruses, Aden



AITATIINWHNUUANS

ASIAUAIEIATINNa T E LA TUN19A9I9% L8 MERS-CoV

WUIINITASIINNMIDENININLARYN Y ladruangtau tracheal suction 1¥aunla lunns
ATIINLLADFINIINTALAID 9NN LEure laduuu aauu lunsaingie ldave
77818 12 liAVU A §9m52991n tracheal suction

§960573 log 1% Reverse-Transcriptase Polymerase Chain Reaction (RT-PCR) lag
AINNINEI0529 LANAUEINENETATNAUKS BIDNTHAINENAFATNITUNNE

g lsAMTNIINHANNEIa8 19Aa MERS-CoV l¥Waededensiag [7] @stAuLanating
m523 Serology AEINAY




N155NHN

1) NMIFSNEILANE

N3N

a. N3 Iea1ul9s

i dalaifizndulisa leasannlsa MERS-CoV iluTsaniin v
Falufisnseuganisi ld5nmigaiau

ii. wensaineeHldge SINAUINTUBALIN NaINLAUAIDEN

ARV UTDAHLIFDINITIUU T2RINTBRNANITATIVUUZUN IR BN U |5 E
Oseltamivir Tuauran In1ssnulavia lvailunawiinsangdlansiudng
s foza lSauiia la



N155NHN

b. N3 1A (Antibiotics) Tunsaigiaslanuin a9
Nasan Tadusasely nsdinliainisanenainisdaauingn
ane wuaiisala viansainulaauiNanAsRaEBLLATILSS




2) NMFTNENAINDINIT LHUNFIN BnuUlszAulszang
a. uaniHe luiosuen lsania AIIR
b. AinaININTHL8DENN Inaza

c. NM3TIBHABNNIZIABBNTLAN 1A supplemental oxygen therapy
Tnaanne fihefi SpO2 < faza: 90 BulaanislWandiau 5 ans6o
W wazlsuauInaIN 91N15a9RURE AuszaAY SpO2 = spaaz 90 lu
autaly was SpO2 = Jasas 92-95 lundananssa

1
==

d. nsaiNeny LA59E18118 13 THNINTHIaINNISShEIUaauINNa LU
#3UININ UNNELIZB2 R U Isadan




Infection Control ludgarunsgua

1) Standard precautions 598949 Hand hygiene, Respiratory hygiene
and cough etiquette, AISYNANNTLDIANDAIVUDANDTDALIA HIDA
JApadl/ U1 nau/vataniagiaasds/1gns 15w MERS

2) lsmfiazaniaiuving lalas nald 1o droplet precaution uaz
contact precaution




Infection Control lugdaiunsguia

3) MERS-CoVinfection&u laitilu droplettransmissionanlaanu lu
szaz]INAS ENNISaLNSNSEneTale avdnisausia Tanlauuszii 35019
TLRRITSTET Droplet precaution 8&1415AMN airborne transmission AAN
Wuldle 2eusiinyin E)Gl’i’]ﬁl’]ﬁl?l’ﬂQMERSﬂﬂu?l’NﬁQ (3p81az30- 40)muu
adAN1TauNE lanuazeaus Jasnuuazaiuan Isauisafdszine
dnagatnsn(US- CDC) 3z TAda9nid 115 WWSASEN8LUL Alrborne
precaution ‘[ﬂﬂmwwvwmﬂwu “a1n15UanuIN wiala 8n Sannaiainns¥in
wnanisfina liiAndagazaasaunadn wu n1slaviamianiala NIQALAN Y
ANSNULENYE LU



4) ﬁiﬂ’)ﬂmﬁ’ﬂMERSﬂ’ﬁaﬁqjGluAirborne infection isolation room (AIIR) %58
Modified AIIR %38 ¥aauanshedfitnansas Aadszananatian) lagaism
anAldg NMBuBNIANTT Lad ANAMNWNIEEN (ANNTBRULNZBINTH
FUUAYULINITFVNIN)

5) TAnUsaInSurgicalMasknianininaudesaaiduniinniin lgasatha
19 vnag ludaafisn v30aanupnYio ualtioas luwea AIIR a1 lidniludas s
Mask

6) uﬂmﬂsmqmmwwﬂﬂasiaSurglcalmaskwsaN9Ssaummu
O9ie,Goggleuas LiaAgNUIULNT (gown) 61umsmuawﬂm‘[ﬂﬂﬂﬂﬂ‘[ﬂﬂhﬁdﬂ’ﬁ
ﬂﬂﬁﬂﬂﬂ’]ittauﬂimg\jﬂ’ml&l Tonnn (115197 1 wih 8)



7) Uﬂmﬂsmqmsuwwﬁmsmuwﬁ’ﬁmﬂswﬂ”uN9Sw%mﬂ';hswﬁy’q
dNGogglensn Face Shield ga¥a LLauLﬁﬂﬂaNLL?IuEI’TJ (gown) aianuu e lu
N19QUAKL2E HadpeYin wmmsmwmﬂmvﬂaGlmﬂmlaﬂawaawmmaﬂ
(Aerosol) 159 ﬂsm@mﬂlamﬂ

N A A

8) wﬁmﬁmmsmﬁaué”mﬁﬂaﬂaaﬂuaﬂﬁ’mw‘“ﬂTﬂﬂlﬁiﬁﬂaﬁuﬁwtﬂuﬂsmwuﬂ’ﬁ
wwaaude guhadasmiunisanuninsnisnistlasiunisunsnszaneianas
IRusefivnng Uarsniesunsiu



M15NN 1 nstaenviiagunsalloanunisAniauasinsnszaele MERS-CoV dm3UuAaINng

Tugaruweuia (RUuUTuU§eAsen 3)

yAaINsluanIungIuIa i3I Goggle Surgical N95u3a  uile o 59NN
Mask* dana* gown
1) wne e I i i o + _
2) Wy unalusnddse +/- + + + i + -
3)  @Wwihiidansesialy - - + . _ _ _
4) wihifudiedis +/- + + + 4 + S
5 Wwinfiaevaiulsa® - e i L 4/ I _
6) wmmaﬁ@uaﬁﬂw +/- + i e + + -
7)) wunua - - + + + +/- -
8)  NUNIUINANNELDIA LD /- - + ¥ + + +
9)  WUNUIUTD* +/- - o . _ _ _
10) WHAULANY 4/ - 2 - + + +
11) winaunuey & . 3 . + + +
12) WwhivesUfuiAns +/- + - + + + -
13) WHNULBNDLTE /- + o - i = -

VNEUE  *MSaaNausinuaIniinInawily TANsanauaAwusintnu 98 6 wag 98 7 (Wi 7)




AUz lunsilaenun1sunsnszanss MERS-CoV luasauas /gnau

1 v
Qv (e >4 = |

1. JaNAaAMNNLTEI6 T LHADIUBUNNSNBNAD 11 Isawenuianialaiann1shiauaunay
nula

. WEANU NEASEY aglny nantasen1Tas ufianssaeamuauusiunng

« Wnag luvasniZdudadiuusnananzn lutinu

e sauvtihnnaudalasniludasagsnduanngn lutihu wiasuiludases lufiansnsus
. Fnssanuing: fudeantih Uathnuasaynnnasaiialaay wazdefanaslaanunnass
. deiiplinsq MeuwazEly NSauaanaapdlaa nanad In1saNEEA Ay vsaUn

* KANLABINITAGNAR NT LU 12U 209 Lo “IUAD HIDLEDRITINALE DY



2. HIINANHT I NATDUATI/YNYY

e UfiRaINALUZUN2a9LNNE lUNTAUAKIEDENNLATIASH
« laingnad lnad Sanugiaadue
e agl luiNADINATBMEZAIN

AINRUININDUINE Lazny Hatladavduianuidan niada1sAnvataadfilis

« ALY MBUILazaY nIaLDanagaalaa wantadl IN1SENKNEAN ayn WIBLIn

v M mzus lunissudssniuaving /i wazees ldas umsnnudilie Taglildvinaina
dea1nNDY

. vnanuazaaUdnMiifihedudatasg nndu vniteuiden Wnans wanv: Wiaa1IAn
waa2agte linanuazaas gt aNREe

o TRangeiiauzyNANNEZD0 LWazdNENPRIIE Laza NHaNAINDNNINaNNASY
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Jaafuns uwsnszanede wwdaanufisiunis lunsdildniaun lduwia
Tnaiszunn Tasuiug 58901390015 szuuanand & nsuiugaansoe
LazN198IMN15 laan (Respiratory hygiene and cough etiquette) 12U ¥n
lansanaistatnn gUrsAsaINRINININDUINE AITANEDLDE



kNN sElazaauaIulsamsuiglangIusannasludsemealng
({an driinszuneineg) nanem 2558)°

Hyuguennesnniiunisaaualulsa (Patients Under Investigation, PUI)

1. guaginassuunainumgladiuuu laun gilionsineniwiumeladiuuu (Lo whyn
= [ ¥ = va a A Aal ] I o/ I v a I d
QuA Wunw) wazluseiRnunmananniuninuguigluiiaian 14 Juneuinsutiy wasll
anuaragalnagavilsnalull

- UauminnguNAImMTaMNNY 38 DA LYALYYE %38

- fsEiRdrsunmstulsanenualuiuiidedluing 14 Surouiubudos wie

- Hurfaeg videwuneglutag 14 Surouiuisuthy wie

- dudalndBesugUaslsamadumelany Yueennans ludas 14 Tureuiusuiae



2. gthevaaulruniivseindes gt guievenuinniuseinedslaegrmilesisaalyily

92081081 14 U newdusuvy lawn
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3. WU2EURAULNTULIY %38 N1TTTUUMALAUMIElafumARBUNAY ARDS (Acute

Respiratory Distress Syndrome) ﬁ‘laiwsqm%ammq

1
va

(Yonuingusse nunens fulsvanuiunsesldnsosiieniels) dawdlifivsy inde



LUINNNITEIAD LS

W8 lasunisidians

ANTULI2D9 [5A A9

[+ >4

fugUNan 1Rl ANTT awsandelailu 3 nau anu szau
i

1
- V4 = |

* JzAUNI]

SD.
bl

12g

ﬁze

Uaaaniay waa1n1glaguunsy luinnznnsvig laaniman

'
= !

* 5EAUN2E18

SDb.
)|

Uaadniauguisinaziniizn1svig laauinan

e 5eaUN 3 fihandlandntaususe wazlinile acute respiratory distress syndrome
(ARDS) %391U28HN19N19 4209078 EnaNgszUUaNIMaY (multi organ failures)




Communication arrangement JUADUNITAIAD

1. UNNHHEIADAITAAGADUSTEUINUAVUNNEHIU 1D TEnsudsdavuazaninany §
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Communication arrangement

4. wnwndaenaniadian luaeea inaludayaavsuunngdgsu lunisiasangua disealy

WindsgazldganIn AsnaEu ulNgsziisy Hans9nN N ¥o9lfiian1s Aau X-ray uuy
lilgns

v

ayanad5i luludesia laun

4.1 Y5369 N19ATIINNIE KANNIATIIMITBIUfLIRNT nsifiadedinesn
N3350 I AsaniinTsa wazsnsunsndou

4.2 Faunngidr2asld fisusen Fatau wianuneaa Insdnyin liasanau

4.3 nydi linsUseiuganInd i 1nsnes) Wunnnwdangihauwasaiindunsy

ANSENAI IRQNADIATHHANINUNNTT LT RS

4.4 Uszvivasninu lu ludedaaaadn Baninuikuanniigaule wuas1sag



5. ﬂsmwﬂmmmwuﬂmﬂ u,wwﬂwmmamsﬂmmuwmamuﬂ’mGlums‘lvims
5114 wmtﬂuﬂau u,aqxsmawﬂ’mﬂaaumﬂwmﬂmutwamwﬂaaﬂﬂmmmhﬂ

6. ms‘twwmﬂ fign a19m1 viaunu Taazay 5558 fidu1s a auaa ¥ 1n1 3
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