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Virology of MERS- CoV 
23/9/2012 : 

The WHO reported 2 laboratory-confirmed cases of  

severe respiratory disease associated with a novel coronavirus - HCoV-EMC 

(Erasmus Medical Center in Rotterdam, the Netherlands) 

 

Order : Nidovirales 

Family : Coronaviridae  

Genus : betacoronavirus - Group C 

 

Enveloped positive-sense  

single stranded 

RNA virus  

genome size of about 30 kb 

 

  



Cotton et al. mBio 2014 

4 major clades 

(Sporadic cases) 



Nature 2013, 495, 251-156 
Cell Research (2013) 23:986-993 



Epidemiology: MERS-CoV vs SARS 

Assiri A, et al. Lancet Infect Dis 2013;13:752-61 



Distribution of age and sex 

 

ECDC. Epidemiological update: MERS-CoV  16 May 2014 



Symptoms: SARS vs MERS-CoV 

Symptoms SARS (%) (N=752) MERS-CoV (%) (N= 47) 

Fever 99.9 98 

Chill/rigors 51.5 87 

Cough 65.6 83 

Dyspnoea 45.9 72 

Myalgia 67.7 32 

Diarrhoea 20.1 26 

Sore throat 16.5 21 

Nausea/vomiting 26.6 21 

Abdominal pain / 17 

Hemoptysis  / 17 

Chest pain 19.5 15 

Headache 38.8 13 

Running nose 13.8 4 

Assiri A, et al. Lancet Infect Dis 2013;13:752-61 



Radiological findings of MERS 

Day 2 after onset Day 5 

Day 8 Day 10 

Guery B, et al. Lancet 2013; 381:2265-72 



Laboratory findings: SARS vs MERS-CoV 

Variables SARS (%) (N = 752) MERS-CoV (%) (N = 47) 

Anemia 12.6 / 

Leukopenia 24.2 / 

Lymphocytopenia 66.4 34 

Lymphocytosis / 11 

Thrombocytopenia 29.7 36 

 Alanine aminotransferase 44.1 11 

 Lactate dehydrogenase 45.6 49 

Assiri A, et al. Lancet Infect Dis 2013;13:752-61 



Other clinical manifestations 

• Case series of 12 ICU patients at 2 tertiary care hospitals in Saudi Arabia, between December 
2012 and August 2013 

Arabi YM et al. Ann Inter Med 2014 



Pathogenesis 

Wit et al PNAS 2013 



 

Zhou et al JID  2014 



 

Zhou et al JID  2014 



Cell line susceptibility to MERS-CoV 

 

The Journal of Infectious Diseases 2013 



Diagnosis 

• RT-PCR or real time PCR: 
– Target at upstream of the E protein gene (upE), the open 

reading frame 1b (ORF 1b) and the open reading frame 1a 
(ORF 1a)  

– upE: highly sensitive and is recommended for screening,  

– ORF 1a assay considered of equal sensitivity.  

– ORF 1b assay is considered less sensitive  

• Serology: 
– Screening: ELISA 

– Confirmation: whole-virus indirect fluorescent antibody 
(IFA) test or microneutralization test.  

 



Lancet Published Online May 29, 2013 http://dx.doi.org/10.1016/S0140-6736(13)60982-4 

http://dx.doi.org/10.1016/


 

Interim recommendation on clinical management cases of MERS 



Memish ZA, et al. N Engl J Med. 2013 
Guery B, et at. Lancet 2013 



 

Drosten et al Lancet Infect Dis 2013 



• Serum, whole blood, and rectal and nasal swabs were freshly collected from DC, sheep, and goats in November and 
December of 2013 in the southwestern (Gizan), western (Taif), northwestern (Tabuk), eastern (Hofuf), and central (Unizah, 
Riyadh) regions of the KSA 

• archived serum samples obtained from DC in 1992 through 2010 

Alagaili AN et al. mBio 2014  



Alagaili AN et al. mBio 2014  

Antibody reactivity  Nuclei acid detection 

Prevalence lower in southwest of KSA due to  
- Restriction of live stock movement in and out of Gizan Province 
- Lower DC population in the region 

No evidence of infection in domestic sheep or domestic goats 



• presence of MERS-CoV in dromedary camels from a farm in Qatar linked to two human cases of the 
infection in October, 2013 

• Case 1: 61-year-old man who was the owner of a farm; substantial contact with animals including camels, 
sheep, pigeons, and hens; no recent travel history  

• Case 2: 23-year-old male employee of the farm owned by case 1; regular contact with the animals on the 
farm; no recent travel history  

Haagmans et al Lancet Infect Dis 2014 

- All serology +ve 
 

Nose swabs 
- 8/14 : one or more RT-PCRs +ve,   
but could not be confirmed  
by sequencing 
- 3/14 : independent PCR +ve,  
confirmed by sequencing 
 





Source of MERS-CoV 

Fecal pellet from a Bat 

species Taphozous 

perforatus showed 100% 

genetic sequence (190-nt 

RdRp fragment) similar to 

that of MERS-CoV 

Memish ZA, et al. Emerg Infect Dis 2013 

Roosting bats and guano in abandoned wells and ruins 
< 12 km of the home of a index case and  
insectivorous bats at dusk in the garden behind his place 
of employment 
  
Collected samples from bats < 12 km, in an abandoned 
date palm orchard (棗樹) and  < 1 km from his place of 
employment  ( a hardware store fronted a garden and 
date palm orchard ) 
 
 

埃及墓蝠 - Taphozous perforatus  
(Egyptian tomb bat) 



Interim Recommendation on Clinical Management of  
Cases of Severe Respiratory Disease Associated with  

Novel Coronavirus 

Isolation and notification  
• Isolate the patient(s) in single room with Standard, Contact and Airborne precautions 
• Notify via NDORS 

 

Baseline investigations 
• Test of Novel Coronavirus  

– Upper respiratory tract (NPA, NPS); lower respiratory tract (sputum, tracheal aspirate, BAL) - for patients 
with pneumonia, lower respiratory tract specimens may have a better diagnostic yield  

• Repeated testing may be necessary to exclude the diagnosis. Please consult the clinical microbiologists or infectious 
disease physicians for advice 

– Paired serum (acute and convalescent) 

• Other microbiological workup  
–  Sputum, urine and blood culture 
–  NPA for flu A/B and other respiratory viruses  
–  NPA for atypical pneumonia PCR  
–  Urine for Legionella antigen 
–  Other microbiological tests as appropriate 

• Other investigations e.g. CBP with D/C, L/RFT, CaPO4, glucose, ESR, CRP, CXR and ECG etc 
 

 



Interim Recommendation on Clinical Management of  
Cases of Severe Respiratory Disease Associated with  

Novel Coronavirus 

Empirical antimicrobial agents   
• β-lactam/β-lactamase inhibitor combination OR 3rd generation cephalosporin + macrolide 
• Respiratory fluoroquinolones for patient with β-lactam allergy 

 

Supportive treatment 
• Monitor vital signs and organ functions, and recognize complication(s) early   
• Liaise with lCU early for intensive care if anticipate clinical deterioration  
• Provide supportive treatments  

– Oxygen 
– IV fluid  
– Inotropic support +/- steroid* (septic shock) 
– Mechanical ventilation +/- ECMO (respiratory failure) 
– Renal dialysis (renal failure) 

 

Specific treatment  
• Based on the current scientific evidence, no specific anti-viral treatment can be recommended at the moment (to 

be updated in accordance to the latest research results and international recommendations) 
 

* Avoid high-dose systemic corticosteroids for viral pneumonitis; consider administration of intravenous hydrocortisone 
(up to 200 mg/day) or prednisolone (up to 75 mg/day) to patients with persistent shock who require escalating doses 
of vasopressors 





Treated animals showed  
• lower levels of systemic (serum) and local (lung) 

proinflammatory markers 
• fewer viral genome copies and distinct gene 

expression  
• Less severe histopathological changes in the lungs 

Falzarano et al. Nat Med 2013 



• All (5) patients were critically ill with acute respiratory distress syndrome treated with 
adjunctive corticosteroids and were on mechanical ventilation at the time of initiation of 
therapy 

 

Median time from admission to therapy with ribavirin and interferon was 19 (range 10–22) days 

Al-Tawfiq et al. Int J Inf Dis 2014  



life cycle of MERS-CoV 

 

L. Lu et al. Microbes and Infection 15 (2013) 625-629 



Potential treatment options –  
Anti-CD26 Monoclonal antibodies 

• Receptor for entry: DPP4, also call 
CD26 

• Anti-CD26 has been undergoing clinical 
trial  

• Especially one clone, named 2F9, 
almost completely inhibited viral entry.  

• Clone YS110 also significantly inhibited 
infection.  

• YS110 is a good candidate for 
immediate testing as a therapeutic 
modality for MERS since it has been 
undergoing phase I trial for CD26 
expressing colon cancer 

• Preliminary trial showed no major side 
effect for Anti-CD26 YS110 clone 

Ohnuma K, et al. J Virol 2013 Sep 25. ePub ahead of print 



Potential treatment option –  
fusion inhibitor 

Jing Gao J. Virology 2013 



ISARIC Treatment of MERS-CoV : Decision support tools v 1.1 



Potential treatment option –  
monoclonal antibodies to spike protein 

 

Jiang LW et al  Science Trans Med 2014 



Conclusion 

• MERS-CoV is a novel coronavirus causing high 
mortality in Middle East  

• Spreading to the other countries in other 
continents 

• Limited human to human transmission     

• Treatment are largely supportive at the 
moment, although specific treatment and 
vaccine are under investigation 

 


