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New Coronavirus - MERS-CoV






MERS-CoV
EPIDEMIOLOGY






MERS 2012-2016, Epicurve






MERS-CoV cases
by region of likely acquisition
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MERS 2012-2016, Epicurve



MERS - Global epi curve
nh /week
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MERS - Global epi curve
detections by age & gender
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MERS - Global epi curve
median age /week
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MERS by country of reporting
Middle East: Mar 2012 - Oct 2015

— )

77 % of cases from S Arabia i,



MERS - KSA 2015
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MERS — KSA 2015
Confirmed MERS by source of infection
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MERS-CoV, Korea & China
May - July 2015

16 Healthcare facilities

186 cases, 36 deaths
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MERS-CoV, Korea & China 2015
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MERS-CoV, Comorbidities
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MERS - Philippines 2015

13 Feb 2015 = WHO notified
31 yr female HCW in Ryadh, S Arabia
Onset on 26 Jan 2015 while working in hospital

Feb 15t 2015 travel to Philippines w family
member

Feb 2"4 2015 admission to local hospital
Isolated in special hospital February 10t" 2015
All contacts (-) to date












Teams for KSA-USA

isolated MERS-CoV from nasal swabs of
dromedary camels in Saudi Arabia

whole-genome sequences of humans and camels
are indistinguishable.

camels simultaneously infected w >1 MERS-CoV



24









Tunisia

Spain
(Canary Islands)

m:\m 7
1% (B 4)
a8

Qluatar
2013 100% (14 A)

Oman
- EI.II.'!E.II'I 00D 1000 (50 A

2003 BT (38 A) -

Elhiopia United Arab Emirates
20102011 B7% [157 A) 2003 100% (151 A)

F0E DA 1000 (500 ALK 50 A)

FON0:2013 B8 (245 AY T2% (BS J)
2013 S50 (B AN 55 (104 )
el [1] P (XY AR TEN (21 )
froe ] S (28 AL T2% (34 )
2004 100% [ A}

1998 100% 8 A}

15 AR 123 A)

1560 100% (2 A

1962 100% [1 A}

Chantal B.E.M. Reusken et al. EID 2014



Mackay IM et al. Virus Res. (2015)



Muller et al Emerg Infect Dis. 2014 Dec;20(12):2093-5.



Human-Dromedary Camel Interactions and the
Risk of Acquiring Zoonotic MERS-CoV Infection

Zoonoses and Public Health
27 DEC 2014 DOI: 10.1111/zph.12171 30
http://onlinelibrary.wiley.com/doi/10.1111/zph.12171/full#zph12171-fig-0004
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MERS-CoV, Contact w animals

lan Mackay, www.virologydownunder.blogspot.com.au
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Mackay IM et al. Virus Res. (2015)



Mackay IM et al. Virus Res. (2015)
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CAMEL MILK

e MERS-CoV could survive for

prolonged periods in milk

e viable virus was not detectable

after pasteurization

van Doremalen N, et al, EID 2014
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OTHER DISEASES ASSOCIATED
WITH CAMELS

MERS-CoV

Tuberculosis

Rift valley fever

Brucellosis

Adenovirus - Common Respiratory viruses
Trypanosomiasis

Equine Herpes virus, camelpox

GAPS in data - NEED for further studies!!!
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Evolution of MERS-CoV in camels
Recent SCIENCE study

5 lineages in camels
Co-circulation of multiple lineages

At least 6 recombination events — common in RNA
viruses --> ?? Increased pathogenicity

Lineage 5, i.e. Ryadh & S. Korea/China outbreaks of
recombinant origin

Occurred between12/2013 & 6/2014
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Evolution of MERS-CoV in camels
Recent SCIENCE study

Sabir, J.S. et al. (2016) Science 351, 81-84
Lin Du, GZ Han. Trends in Microbiology, February 2016, Vol. 24, No. 2 43
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N van Doremalen et al Euro Surveill. 2013;18(38)



MERS-CoV

Human - Human transmission
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Human to human — MERS CoV

Ro is <1 unless NO Infection Control!!!
Case clusters

— UK, Tunisia, ltaly, S Arabia, France
— 2ry cases milder, asymptomatic

> 50% of lab confirmed cases in HC settings

2ry transmission in households
— 26 index = 280 contacts = 12 probable cases

N Engl J Med 2014; 371:828
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Obono | et al. NEJM Feb 26t, 2015
Drosten C et al CID 2015:60



Source in Jeddah outbreak 2014

Admission to health unit 34%
Visit in outpatient offices 62%
Patient visit 17%

NO contact with healthcare 22%

> 1 sources / exposures !!!

Obono | et al. NEJM; 2015



Obono | et al. NEJM Feb 26th, 2015
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MERS-CoV, HCWs / all cases

lan Mackay, www.virologydownunder.blogspot.com.au
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MERS-CoV

Clinical Picture - Diagnosis - Rx
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Clinical picture

e Analysis 144 lab. confirmed & 17 probable

— 63,4% -> severe respiratory disease, ARDS, MOF

— 76% w 2 1 underlying condition, p<0.001

e Renal failure, Diabetes Melitus, Heart Diseases

— 18 asymptomatic

‘@-PLOS | SU5renss

55



MERS-CoV DIAGNOSIS

e Collaboration w Reference laboratories

* rRT-PCR testing of lower respiratory specimens
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MERS-CoV DIAGNOSIS
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MERS-CoV DIAGNOSIS

Symptomatic  Serology Serum for serological Paired samples are As above. As above.
testing. necessary for confirmation
with the initial sample
collected in the first week
of illness and the second
ideally collected 2-3 weeks
later.
If only a single serum
sample can be collected,
this should occur at least
14 days after onset of
symptoms for
determination of a
probable case.
Asymptomatic PCR Nasopharyngeal and Within 14 days of last As above. As above.
Contact oropharyngeal swabs; documented contact.
(particularly in sputum if possible.
health-care Serology Serum Baseline serum taken As above. As above.
centre within 14 days of last
associated documented contact and
outbreaks or convalescent serum taken
other situations 2.3 weeks |ater.
of high-intensity _ _
contact) If only a single sample is

possible, collect at least 14
days after last documented
contact
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Diagnosis - typing MERS-CoV 2015-16
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Viral shedding & 2" case in Greece!
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Viral shedding & 2" case in Greece!



International Journal of Infectious Diseases 29 (2014) 3(823[]3



Rx - MERS-CoV 2016

INTERIM GUIDANCE DOCUMENT

Clinical management of
severe acute respiratory infections
when novel coronavirus is suspected:
What to do and what not to do

11 February 2013
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Rx - MERS-CoV 2016
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Rx - MERS-CoV 2016
ISARIC & WHO

e Benefit likely to exceed risk
—Convalescent serum
—Interferons esp b

—Lopinavir
—Monoclonal & polyclonal Abs
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Rx - MERS-CoV 2016
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MERS — CoV
Infection control
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MERS — CoV
Infection control

72



MERS-CoV / Case definition
Confirmed

A person with laboratory confirmation of MERS-CoV
infection', irrespective of clinical signs and symptoms.
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MERS-CoV / Case definition
Probable
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MERS-CoV / Case definition
Probable
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MERS-CoV / Case definition
Probable
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MERS — CoV
Infection control
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MERS - CoV
Infection control

 Multiple events of health-care associated
transmission

— Pts w comorbidities --> severe dz

— HCW frequently affected --> milder dz

e GAPS in infection control in all events !!!

Maltezou H, Tsiodras S.

/8
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MERS-CoV / IHR EC 2015
 Recent KSA mission - 23 August 2015

 Hospital based outbreak

— Virus transmission in the ER of the most heavily affected
hospital !!!
e Despite established triage!!!

e overcrowded situations, movement of pts before dx,

breakdowns in application of IPC measures
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MERS-CoV / IPC
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MERS - CoV / Infection control
2016

Infection prevention & Control critical to prevent
Transmission in HC facilities!!!

Not possible to identify pts early

— Early symptoms non specific

HCW should apply standard precautions w all
Droplet precautions w all URI

Contact & eye protection w any care of cases of
probable or confirmed infection

Airborne w aerosol generating procedures
82















MERS-CoV / 2016
donning/doffing, S Korea
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Viral Shedding and Environmental Cleaning in Middle

Fast Respiratory Syndrome Coronavirus Infection

Joon Young Song”3 Hee J|n Cheong”, Min Joo Chot', i Ho Jeon, Seong Hee Kang|

Eun Ju Jeong Jin Gu Yoon Saem Na Lee , dung Ran Klm )i Yun Noh"” , and Woo Joo Kim'"*

'Division of Infectious Diseases, Department of Internal Medicine, “Asian Pacific Influenza Institute (APII), Korea University College of
Medicine; Infection Control Unit, Korea University Guro Hospital, Seoul, Korea

Viral shedding lasted 31 and 19 days from symptom onset in two patients with east respiratory syndrome coronavirus (MERS-CoV)
pneumonia, respectively. Environmental real-time RT-PCR was weakly positive for bed guardrail and monitors. Even after cleaning the
monitors with 70% alcohol-based disinfectant, RT-PCR was still weakly positive, and converted to negative only after wiping with di-
luted sodium chlorite. Further studies are required to clarify the appropriate methods to clean environments during and after treatment
of patients with MERS-CoV infection.

Key Words: Virus shedding Middle East Respiratory Syndrome; Coronavirus

Infect Chemother 2015;47(4):252-255 88



MERS-CoV/Infection prevention 2016

* People w underlying disease are high risk

— DM, Renal failure, chronic lung dz,
immunocompromised

— Avoid contact w animals particularly camels

* In areas w potential virus circulation

 General hygiene measures

e Regular hand washing, avoid contact w sick animals

 Food hygiene practices

— Avoid --> raw camel milk/urine, not properly cooked meat
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MERS-CoV WHO 2016
close contacts, S Korea
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MERS - CoV / Travellers
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MERS-CoV in other countries

Since 2012, 26 countries have been affected’. The maijority of cases
(approximately 75%) have been reported from Saudi Arabia.
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MERS-CoV in other countries
the Jordan example

251 280 entries, 255,271 exits

In 6 months 95128 to EU/EEA countries

N of border crossings from Arab countries 1,400,000
1,250,000 Jordanian passports
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2"d case in Thailand in 7 months
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MERS - CoV Transgenic mouse

»constitutive global
expression of hCD26/DPP4

e functional receptor

»lung and brain prime sites

for viral replication

Agrawal AS et al J Virol. 2015
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MERS - CoV / Stress in HCW

CM&R Rapid Release. Published online ahead of print February 4, 2016 as doi:10.3121/cmr.2016.1303

Original Research

Healthcare Workers Emotions, Perceived
Stressors and Coping Strategies During
MERS-CoV Outbreak

Imran Khalid, MD, FCCP; Tabindeh | Khalid, MD; Mohammed R Qabajah, RN; Aletta G Barnard, RN; and
Ismael A Qushmag, MD

Khalid et al. 2016
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MERS - CoV / Stress in HCW

Table 4. Factors that helped in reducing stress during MERS-CoV outbreak (Total n=117, Maximum Score 3)

Number Factors that helped to reduce stress Mean (SD)
1 Positive attitude from colleagues in your department 2.34 (0.74)
2 None of the staff getting MERS after starting strict protective measures 2.34 (0.82)
3 Improvement in patient’s condition 2.30 (0.91)
4 Your colleagues who were infected getting better 2.28 (0.78)
5 Protective equipment provided to you by Hospital 2.10 (0.86)
6 Clear guidelines from Hospital for infection prevention 2.07 (1.01)
7 Your family members or friends outside hospital did not get MERS-CoV 1.97 (1.19)
8 Decrease in MERS-CoV cases reported in news 1.94 (0.99)

Likelihood that you would get extra compensation for your exposure to
9 MERS-CoV 1.90 (1.18)
10 All healthcare professionals working together on front line 1.60 (1.05)
1 Confidence in the hospital staff in case you got sick from MERS-CoV 1.58 (1.12)
12 Not to do overtime 1.52 (1.08)
13 Sharing jokes or humor among colleagues 1.43 (1.04)
14 Getting free meals from the hospital in your unit 1.19 (1.16)

0= Not At All effective; 1= Mildly Effective; 2= Moderately Effective; 3= Extremely Effective in Reducing Stress
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MERS - CoV / Stress in HCW

Table 6. Motivational factors to encourage continuation of work in future outbreaks (Total n=117,
Maximum Score=3)

Importance factor

Number  Motivational factors for future outbreaks Mean (SD)
1 Similar adequate personal protective equipment supply by the Hospital 2.88 (0.41)
2 Available cure or vaccine for the disease 2.85 (0.35)
3 Family support 2.71 (0.64)
4 Compensation to family if disease related death at work 2.74 (0.71)
5 Financial recognition of efforts 2.68 (0.76)
6 Disability benefits if disabled from the disease 2.64 (0.75)
7 Recognition from management and supervisors for the extra efforts 2.55 (0.77)
5 Psychiatric help and therapy made available in work place to help 227 (0.99)

reduce stress and anxiety
9 Not forced to do overtime 1.72 (1.16)
10 Reduced working hours during outbreaks 1.67 (1.22)

0=Not important at all; 3=Most important
Khalid et al. 2016 ] ()5






MERS - CoV Risk assessment

 Majority of cases still from Middle East

e The source of the virus remains unknown, but the
pattern of transmission and virological studies point
towards dromedary camels in the Middle East as
being a reservoir from which humans sporadically
become infected through zoonotic transmission.

e Human-to-human transmission is amplified among

household contacts and in healthcare settings. .



MERS - CoV
Risk assessment

 Transmission in hospital settings is still one of

the main sources of infection
e Sporadic importation can be expected
e Risk of nosocomial spread in other

countries!!!
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MERS - CoV
Risk assessment

e Efforts to contain the nosocomial clusters in
the affected countries are vital to prevent

wider transmission.

* However, w appropriate IPC

— sustained human-to-human community
transmission is unlikely
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MERS - CoV
Risk assessment

Need TT awareness among HCW and
appropriate IPC activities

No travel restrictions

Advice for travelers especially high risk ones &
HCWs !

Risk of wide spread transmission remains low
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