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MERS~-CoV

MIDDLE EAST RESPIRATORY
SYNDROME CORONAVIRUS
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Syndrome Coronavirus: A serologic, epidemiologic, and clinical

description

9y A o 1 < Y
AUTHITYITUNITUIU lwe NU WuANaIUT I

U
4
v A

v
Uuanulusnesauiidadiummiiu sieuuiia

1. Mohammad Mousa Al-Abdallat*,,

2 Daniel C. Payne*,z,

3 Sultan Alqasrawi',

4. Brian Rha®’,

5 Rania A. Tohme4,

6 Glen R. Abedt’,

7 Mohannad Al Nsour’,

.



s:@iudolan ¢ > MERS-CoV

8. Ibrahim Iblan’,

9. Najwa Jarour',

10. Noha H. Farag’,

11. Aktham Haddadin’,
12. Tarek Al-Sanouri®,
13. Azaibi Tamin’,

14. Jennifer L. Harcourt’,
15. David T. Kuhar’,

16. David L. Swerdlow’,
17. Dean D. Erdman’,
18. Mark A. Pallansch’,
19. Lia M. Haynesz,

20. Susan L. Gerber’,

21. the Jordan MERS-CoV Investigation Team
NNADNTY

' Communicable Diseases Directorate, Jordan Ministry of

Health, Amman, Jordan

*Division of Viral Diseases, National Center for Immunization

and Respiratory Diseases, Centers for Disease Control and Prevention,

Atlanta, Georgia, USA

*Epidemic Intelligence Service, Centers for Disease Control

and Prevention, Atlanta, Georgia, USA

‘m ol



s:@iudolan b¢ > MERS-CoV

* Global Immunization Division, Center for Global Health,
Centers for Disease Control and Prevention, Atlanta, Georgia, USA

° Eastern Mediterranean Public Health Network
(EMPHNET), Amman, Jordan

°Field Epidemiology Training Program, Jordan Ministry of
Health, Amman, Jordan

"Division of High Consequence Pathogens and Pathology,
National Center for Emerging and Zoonotic Infectious Diseases, Centers
for Disease Control and Prevention, Atlanta, GA, USA

® Directorate of Laboratories, Jordan Ministry of Health,
Amman, Jordan

’ Division of Healthcare Quality Promotion, National Center
for Emerging and Zoonotic Infectious Diseases, Centers for Disease
Control and Prevention, Atlanta, Georgia, USA

1. Correspondence: Daniel C. Payne, PhD, MSPH (Tele)
404-639-2784 DVP6@CDC.GOV, Centers for Disease Control and
Prevention, 1600 Clifton Road, NE, Mailstop A34, Atlanta, Georgia,
30333 U.S.A.

contributed equally to the study

WiWeuns TuNsas Clin Infect Dis. (2014) doi: 10.1093/
cid/ciu359 First published online: May 14,2014

The mostrecent version of this article [ciu359] was published

on 2014-05-20

N .



s:@iudolan ¢ > MERS-CoV

o Yo o ] A o oA
ammm’mfm'i"lm“umuauumﬂﬂmmiwﬂummum

o A A o A
loey ﬁu"lﬂll uamammwzmwumﬁmuﬁ & NOYMNAN lo& &)

swnulagagiliiae

A oA s

HOIADUINEIOU bE&E& 1NUszImAvas LAY
niznsnassagulddouaiuseinsszuiavedlsn
ngueIMIszunrieladiualulseaneuandavilalu

Qs// A Y A Aa [ o 9 [
Uszmaiy UAITerI0 b au sumMssugasdounddlu

@ = s 1 Aa dy @
mevadlagnsnageuisea lniidersnaaie lasa
Id
Middle East Respiratory Syndrome (MERS-CoV) (1Jus1e115n
I 1 { v W o
Tanudoyade Mty dnbuzeINs anyuzn1g
Y
MITZUIA UAZMIATINNNH09URTAMS sauMawans
o ana oy = 9 Y o Pl td‘dy
Hugas Ufnsenimaosde lashmsasngimauivhi Tse
aan Y [ 91 Ay ) 1
5A330 Aaunseunsivesdihen i lauaaseimsthe uaz
4 4 @ o A
YAANTNNUNNGTOUAI MINadoLFUgAs IAd1TiuMS
a 9 a oA A [ ax =)
Mol qiiansvesdasansy laesnmnadous 1 lad o
Feneiu teasramueuAveane 15 MERS-CoV
= 1 Y o 4 I A

Hamsanelsng N ladunel wazinuonan
= R VI Y 3 A 9
Annedosinanudi eloc 510 Huseiine ldkunsas

U Y d‘d U (=} [ 1A
‘nﬂﬁauumauuamawqumwmﬂmuEjmmmi

‘m lbe



s:@iudolan b¢ > MERS-CoV

Y Y
AR o 518 ua lumsasranagey luas i enuwan 1y
LOUAUOANALINBENTIBY w1 o IDMINATOUINUAN
A A Aa 3 09./’ A Vo Y Y ax
NNNFSTIAN lo ToUR IdTUMITUgaTHd Taeds
~ d A J Y PIEY dy =\ ) Y o
iFoa Inil figens saudiheouazdaaiel & s1edenu oA
o o Y d‘ A AAa [
MefuIuNNIUINHIE & $18F8TIN o 518 603
1 1 W 1 I 1
The/memm blo% fihe b eduyaaininamndsm
Tsanennadudaeiiilinszua Ssmnaiusania
4 a us/' I y 1 g o
i¥ofn 159 (attack rate) 10 00% 113 & T10 11udn 1l TsniTess
o o 1 Y 3 Y (% Y o
Ta ) lszdnegnou fihens & elamumssnedmemsit
= % v A
g ludvozdode
imsdeaefielUsumssneinTsanennnaou
= 1 (K] 2 Y = ] dy a 1 [
90 o ura uan luinangunimsunsiyennas i
] Y
Tsanennanldsudihedese lUsumssnp e Tsanenna
ua: 1< A o 1 dy
vwiuTsawervaniinmsaivquilesnunmsunside lu
159M81118 (hospital infection control) 1A HUNNMINATOU
Aaaa 09} A I 4 (] Y ] aa o
UgnseniviasutlulseTemi szanelnnmssugasiiane
9 d%l ] [ ddyw Vo =
Tsa laundu sasrthemelunsaitiiiundnniimsszna

Tuinoua

‘m lo&



s:naiudolan b¢ > MERS-CoV

v, migmseiluilsamaaigaerszie
TuNo& NUNBU WA, o& &&
hsaTalsitia vt - Uszmeaangaonszide: Tha
= Y @
Mzuen Tannuyud
Tui o& MUBBU WA b &&EE MAATINGG AT. 0717
v 3 a va {
Tuduia a1 (Pro. Dr.Mohammad Zaki) Ujjiiaaiunes
a wva v A o A
Ugiams hiamenveslsanenuia as. seauun VA
< 4 a 1 a J <
uATRIAAA semasngfesediosisa luing “aumesin
<3 J, a dil an
T)siliand” vesauay TsAAnroUINRIA 1

Jordan

Tabuk .
e o ®
JM.
lnmdli wanu.
Al Hafu -
.w . Qatar
@ A Madinah * é
Riyadh Trited
Egvpt Aral
* Emirates
Jeddah
Mexca
.‘.Td
Bishab
Sudan - d @ sm:dﬁd::‘:;
a al
Oman
f ..Hxn ¥
Eritrea 4 gty Soud_Arabua_iocatn_map mg.
Adapted by Voiagy Duwn Under

d’ a IS}
ueunlszing ¥19ABIISIVY

M .



s:naiudolan b¢ > MERS-CoV

sreengunluli/siin
Published Date: 2012-09-20 15:51:26
Subject: PRO/EDR> Novel coronavirus - Saudi Arabia: human isolate
Archive Number: 20120920.1302733
NOVEL CORONAVIRUS - SAUDI ARABIA: HUMAN ISOLATE

A ProMED-mail post

http://www.promedmail.org

ProMED-mail is a program of the

International Society for Infectious Diseases

http://www.isid.org

Date: Sat 15 Sep 2012

From: Ali Mohamed Zaki <azaki53@hotmail.com> [edited]

A new human coronavirus was isolated from a patient with pneumonia by Dr Ali
Mohamed Zaki at the Virology Laboratory of Dr Soliman Fakeeh Hospital
Jeddah Saudi Arabia.
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Prof. Zaki 3sdaeandlldfiseangl3alalsihaely
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The virus was isolated from sputum of'a male patient aged 60 years old presenting
with pneumonia associated with acute renal failure. The virus grows readily on
Vero cells and LLC-MK2 cells producing CPE in the form of rounding and
syncetia formation.
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Progressive Krsening of Infectioj in Patient
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“Epidemiological, demographic and characteristics of
47 cases of Middle East respiratory syndrome coronavirus: A
descriptive study from Saudi Arabia.”
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28 Aug 2013 MERS From: promed@promedmail.org

Subject: PRO/AH/EDR> MERS-CoV - Eastern Mediterranean (61):
animal reservoir, bat, comment

To: promed@promedmail.chip.org, promed-ahead@
promedmail.chip.org, promed-edr@promedmail.chip.org

Message-ID: <00000140c617f779-82ee88ab-561b-4df0-be96-
d95317630361-000000@email.amazonses.com>

Content-Type: text/plain; charset=UTF-8

MERS-COV - EASTERN MEDITERRANEAN (61): ANIMAL
RESERVOIR, BAT, COMMENT

A ProMED-mail post
<http://www.promedmail.org>
ProMED-mail is a program of the
International Society for Infectious Diseases

<http://www.isid.org>

Date: Tue 27 Aug 2013

Source: European Centre for Disease Prevention and Control (ECDC)

Scientific advice - review, comment [edited]

<http://tinyurl.com/088lmlx>
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NNADNTY

Centre for Infectious Disease Research, Diagnostics and
Screening, Division Virology, National Institute for Public Health and
the Environment, Bilthoven, Netherlands. Electronic address:
Chantal Reusken@RIVM.nl.

Ausmeuns 1y Lancet Infect Dis. 2013 Oct;13(10):859-
66. doi: 10.1016/S1473-3099(13)70164-6. Epub 2013 Aug 9.
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Lancet Press Release Chris Drosten

Public release date: 25-Jul-2013

Contact: Ali Zumla

a.i.zumla@gmail.com

Fullest clinical report of Saudi MERS points to important
differences with SARS cases to date

The new research, published in The Lancet Infectious
Diseases, also reveals some important differences with severe acute
respiratory syndrome (SARS).

MERS emerged a year ago in Saudi Arabia and almost all

those infected have been reported there, or have been linked to people

who contracted the virus there.
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¢ Clinical definitions...

The presumed incubation period is between 9 and 12-
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* A close contact (CC) can be defined as a person
who provides care for confirmed case. This includes health care
workers, family members or anyone having similar close physical
contact. CCs also include people staying/living in the same place

as confirmed cases.
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*  Probable Case
* A person with a febrile acute respiratory illness with

clinical, radiological, or histopathological evidence of pulmonary

M ..



s:@iudolan ¢ > MERS-CoV

parenchymal disease (e.g. pneumonia or Acute Respiratory Distress
Syndrome)

AND

*  Testing for MERS-CoV is unavailable or negative on a
single inadequate specimen

AND

The patient has a direct epidemiologic-link with a confirmed
MERS-CoV case2.

* A person with a febrile acute respiratory illness with
clinical, radiological, or histopathological evidence of pulmonary
parenchymal disease (e.g. pneumonia or Acute Respiratory Distress
Syndrome)

AND

An inconclusive MERS-CoV laboratory test (that is, a positive
screening test without confirmation)

AND

A resident of or traveler to Middle Eastern countries where
MERS-CoV virus is believed to be circulating in the 14 days before
onset of illness.

* A person with an acute febrile respiratory illness of any
severity

AND

An inconclusive MERS-CoV laboratory test (that is, a positive
screening test without confirmation)

AND

The patient has a direct epidemiologic-link with a confirmed

M .
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. fiheswR1asy “msTignsiugis (Confirmed
Case)”

fihefldsumssugnstuimatoufifmsnasg
hiimsinide MERS-Cov

Confirmed Case
* A person with laboratory confirmation of MERS-

CoV infection.

. wamﬁ“f’ugmsﬁmm (Inconclusive testing)
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* Inconclusive testing: Patients with an inconclusive
initial testing should undergo additional virologic and serologic testing
to determine if the patient can be classified as a confirmed MERS-CoV
case. It is strongly advised that lower respiratory specimens such as
sputum, endotracheal aspirate, or bronchoalveolar lavage fluid be used
when possible. If patients do not have signs or symptoms of lower
respiratory tract infection and lower track specimens are not available
or clinically indicated, both nasopharyngeal and oropharyngeal swab
specimens should be collected. If initial testing of a nasopharyngeal
swab is negative in a patient who is strongly suspected to have MERS-
CoV infection, patients should be retested using a lower respiratory
specimen tract or a repeat nasopharyngeal specimen with additional
oropharyngeal specimen if lower respiratory tract specimens are not

possible, and paired acute and convalescent sera.

c. éﬂ]ﬂi]ﬂﬁﬂﬁﬁmmﬁ (asymptomatic case)
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* Asymptomatic cases: The demonstration of
asymptomatic infection is useful for epidemiological investigations and
should be pursued as part of case investigations, however, the burden
of proof must be higher due to the risk misclassification because of false
positive tests due to laboratory contamination. Generally, in most viral
infections, an immunological response such as development of specific
antibodies would be expected even with mild or asymptomatic infection
and as such serological testing may be useful as additional confirmation
of'the diagnosis. Additional steps to reconfirm asymptomatic cases, or
any case in which the diagnosis is suspect, could include re-extraction

of RNA from the original clinical specimen and testing for different

virus target genes, ideally in an independent laboratory.
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