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New Coronavirus - MERS-CoV 
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MERS-CoV  
EPIDEMIOLOGY 
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 MERS 2012-2016, Epicurve  
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MERS-CoV cases 
by region of likely acquisition 
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 MERS 2012-2016, Epicurve  
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MERS – Global epi curve 
n /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 
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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 1st 2015 travel to Philippines w family 

member 
• Feb 2nd 2015 admission to local hospital 
• Isolated in special hospital February 10th 2015 
• All contacts (-) to date  

19 









• 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  
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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 
http://onlinelibrary.wiley.com/doi/10.1111/zph.12171/full#zph12171-fig-0004 30 
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 MERS-CoV, Contact w animals 
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Mackay IM et al. Virus Res. (2015) 
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CAMEL MILK 

• MERS-CoV could survive for 

prolonged periods in milk  

• 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  

42 



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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MERS-CoV  
Human - Human transmission 
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Human to human – MERS CoV 

• R0 is <1 unless NO Infection Control!!! 
• Case clusters  

– UK, Tunisia, Italy, 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 47 



 

Obono I et al. NEJM  Feb 26th, 2015 
Drosten C et al CID 2015:60 
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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 I et al. NEJM; 2015 49 
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 MERS-CoV, HCWs / all cases   
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MERS-CoV  
Clinical Picture - Diagnosis - Rx 
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Clinical picture 

• Analysis 144 lab. confirmed & 17 probable 

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

– 76% w ≥ 1 underlying condition, p<0.001  

• Renal failure, Diabetes Melitus, Heart Diseases 

– 18 asymptomatic 
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MERS-CoV DIAGNOSIS 

• Collaboration w Reference laboratories 

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

57 



MERS-CoV DIAGNOSIS 
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Diagnosis - typing MERS-CoV 2015-16 
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Viral shedding & 2η case in Greece! 
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Viral shedding & 2η case in Greece! 
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Rx - MERS-CoV 2016 

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

 

• Benefit likely to exceed risk 
–Convalescent serum 
–Interferons esp b 
–Lopinavir 
–Monoclonal & polyclonal Abs 
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Rx - MERS-CoV 2016 

WHO Interim guidance,  2015 66 
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MERS – CoV 
Infection control 
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MERS – CoV 
Infection control 
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MERS-CoV / Case definition 
Confirmed 
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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  

• GAPS in infection control in all events !!! 

Maltezou H, Tsiodras S.  
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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 !!! 

• Despite established triage!!! 

• 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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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 
• 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 
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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 99 



2nd case in Thailand in 7 months 

100 





MERS - CoV Transgenic mouse 

Agrawal AS et al J Virol. 2015   

 

constitutive global 

expression of hCD26/DPP4 

• functional receptor  

 

lung and brain prime sites 

for viral replication  
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MERS – CoV / Stress in HCW 

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

Khalid et al. 2016 105 





MERS - CoV Risk assessment 

• Majority of cases still from Middle East 

 
• 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.  

 
• Human-to-human transmission is amplified among 

household contacts and in healthcare settings. 
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MERS - CoV 
Risk assessment 

• Transmission in hospital settings is still one of 

the main sources of infection 

• Sporadic importation can be expected 

• Risk of nosocomial spread in other 

countries!!! 
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MERS - CoV 
Risk assessment 

• 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 ↑↑ 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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