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Topic 003: The MERS – CoV Outbreak 
 
Introduction  

 
The Middle East respiratory syndrome (MERS) is a viral respiratory disease caused by a novel 

coronavirus.  The virus infects cells containing the CD26 receptor, also known as dipeptidyl 
1

peptidase 4, a receptor found in human non-ciliated bronchial epithelial cells and bat tissues. It is an 

upper and lower respiratory tract infection and on average takes around five days to manifest.  The 
2

disease is shown to have a predilection for adult males and has a fatality rate of 36-40%. 

There is a wide range to the severity of symptoms. Some patients are asymptomatic or exhibit no 

more than mild respiratory symptoms. However, some cases exhibit severe acute respiratory disease 

and in the most extreme cases, death. Typically however, symptoms include fever, coughing, and 

1 World Health Organization, “Middle East respiratory syndrome coronavirus (MERS-CoV),” World 
Health Organization, June 2015, accessed December 25, 2015, 
http://www.who.int/mediacentre/factsheets/mers-cov/en/.  
2 Arinjay Banerjee, Rachit Rawat, and Sonu Subudhi."Outbreak Control Policies for Middle East 

Respiratory  
Syndrome (MERS): The Present and the Future," Journal of Tropical Diseases, 2015. 

http://www.who.int/mediacentre/factsheets/mers-cov/en/
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shortness of breath. It is not uncommon to witness pneumonia as well as gastrointestinal symptoms, 

including diarrhea. Severe illness can lead to respiratory failure and leads to requiring mechanical 

ventilation. The most severe cases result in those of an older demographic, those with weaker 

immune systems, or those with chronic diseases, such as cancer, chronic lung disease, or diabetes.  
3

 
Origins, Transmission, and Treatment 

 
The first case of MERS-CoV was discovered in 2012 when a 60 year old in Saudi Arabia was                  

diagnosed. The virus is zoonotic, meaning it originated from an animal. While it is not fully                

understood, the virus is believed to have originated in bats and have then been transmitted to                

camels. 

Transmission is one of the aspects of the disease that is least understood. However, it is                

known that camels are major reservoirs of infection. Strains of MERS-CoV have been found in               

camels in several   

countries such as   

Egypt, Oman, Qatar,   

and Saudi Arabia but it     

has yet to be    

determined whether or   

not camels are   

necessary as a host for     

the virus. In regards to     
4

3 World Health Organization, “Middle East respiratory syndrome coronavirus (MERS-CoV).” 
4 Arinjay Banerjee, Rachit Rawat, and Sonu Subudhi."Outbreak Control Policies for Middle East 

Respiratory  
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human to human transmission, it has been determined that the virus does not pass easily unless                

there is close contact (i.e. a health practitioner treating a patient), which is why the virus is mostly                  

clustered in healthcare facilities.  

Figure 1: Confirmed Global Cases of MERS‐CoV as of December 23rd 2015 
Source: World Health Organization, 2015 

 
The virus is currently circulating throughout the Arabian Peninsula, with a specific focus             

upon Saudi Arabia, where more than 85% of these cases have been reported. However, recently an                

outbreak has occurred in the Republic of Korea, as shown in Figure 1, indicating that the virus may                  

have begun to spread beyond the Arabian Peninsula.  
5

Currently, there is no vaccine or treatment plan available. Any treatment given is done on a                

case-by-case basis and is based on the patient’s clinical condition. 

 

 

 
Outbreak vs Epidemic 

 
It is important to determine the definition of a disease outbreak in comparison to that of an 

epidemic and to determine at which point an outbreak becomes an epidemic or even a pandemic. 

An outbreak is the sudden occurrence of a disease in a community which has never experienced said 

disease before.  It can also be a description of a case where a disease occurs in much greater 
6

numbers than expected, affecting a smaller geographic region, such as a county or a city. An 

epidemic is an occurrence of a group of illnesses of similar nature, derived from a common source 

Syndrome (MERS): The Present and the Future.” 
5 World Health Organization, “Middle East respiratory syndrome coronavirus (MERS-CoV).” 
6 Arijay Banerjee, "How do experts classify the impact of disease?" BBC News, January 22 2015. 
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and eventually spreading out via means of long distance travel. The speed of the spread of the 

disease can also be used as a determinant as to whether a disease is an outbreak or an epidemic. A 

pandemic, on the other hand, is a worldwide epidemic which may have begun as an outbreak but 

escalated to the level of an epidemic and spread cross-continent. The number of people affected or 

killed as well as geographical spread could also indicate the seriousness of the disease but there are 

no clear-cut number assigned. Additionally, government policy also plays an influence on the label 

given to a disease, as governments may label a disease as an outbreak instead of an epidemic in order 

to keep public anxiety under control.  
7

 
Case Study: The Ebola Disease  

 
Similar to the origins of the MERS coronavirus, the Ebola virus originated from bats. It 

would be very fruitful to determine how the highly contagious Ebola virus was contained as it was 

spread to a new city. On July 20th, 2014, the index patient for the Ebola virus landed in Lagos, 

Nigeria from Liberia. Within weeks, 19 more people were diagnosed with the disease. However, 

instead of there being an epidemic throughout the area, no new cases were reported since September 

5th. By September 24th, the country’s Ebola isolation wards were empty. 

The reason for this lack of spreading of the disease is due to Nigeria having shown a quick 

and forceful response to the threat. On July 23rd, on the same day the patient was diagnosed, the 

government created an Incident Management Centre and an Incident Management System was 

created to coordinate a response to the threat. The Nigerian government began with a fast and 

7Arijay Banerjee, "How do experts classify the impact of disease?"  
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thorough tracing of potential contacts with the index patient. Afterwards it thoroughly monitored 

these contacts and concluded with the rapid isolation of these potentially infectious contacts.  

However, this was only possible due to the sheer number of in-person follow-up visits that 

were conducted. As soon as the case was identified and a list of contacts was obtained, a team of 

more than 150 designated ‘contact tracers’ was established and was sent out, determining a total of 

898 potential contacts. 18,500 check-ups were done among these contacts. While it may have 

seemed excessive, this vigilance paid off especially considering that no new cases were diagnosed in 

more than a month of that time.  

This is the basic isolation and quarantine of contacts strategy which should be considered 

routine, regular, public health practice, states William Schaffner, the chair of the Department of 

Preventative Medicine at Vanderbilt University.  The best way to reduce the risk of an outbreak is to 
8

stop the epidemic at its inception. The greatest difference between a stemmed outbreak and a full 

epidemic is a question of resources and how quickly they are made available.  

 
 
The Saudi Arabian Response 

 
Unlike in the case of the Ebola virus, the MERS-CoV outbreak has stayed as an outbreak 

and has not gone out of control despite its potential to cause an epidemic under the right 

circumstances. It is too early to state whether or not it poses a real pandemic threat, as it has yet to 

sustain human-to-human transmission. Regardless, the Saudi Arabian Ministry of Health (MoH) has 

played a very active role in containing the outbreak and can be attributed to maintaining the 

8 Courage, Katherine Harmon. "How Did Nigeria Quash Its Ebola Outbreak So Quickly?" Scientific 
American, Octobe 18, 2014. 
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relatively low profile of the virus. It has laid down specific guidelines for the control and prevention 

of the virus, such as setting up MERS designated hospitals (MDH) equipped with Airborne 

Infection Isolation Rooms (AIIR).   
9

On May 13th, 2014 MoH created rapid intervention teams and designated specific jobs and 

roles in order to create a strategy. It increased its capacity and the capabilities of its health care 

facilities and also initiated the necessary steps for outbreak control. Additionally, with help from 

WHO, it launched a campaign in order to inform the general public of the benefits of good personal 

hygiene and how it would be able to act as a precautionary action. 

The International Response 
 

The Center for Disease Control and Prevention (CDC) has been working closely with the 

World Health Organization in order to closely monitor the spread of the virus. The CDC has 

improved their data collection tools and methods by increasing the capacity and efficiency of 

laboratories in detecting cases and had made recommendations for prevention and infection control. 

Additionally, they have been spreading knowledge about MERS –CoV to the general population by 

publishing advisories for patient care. Advanced Molecular Detection (AMD) methods have been 

determined to further evaluate and describe the characteristics of the virus. Travelers have also been 

advised to practice basic safety techniques such as proper hand washing before and after touching 

animals and quarantine stations have been installed at airports.  However, despite all of these steps 
10

9 Arinjay Banerjee, Rachit Rawat, and Sonu Subudhi."Outbreak Control Policies for Middle East 
Respiratory  

Syndrome (MERS): The Present and the Future.” 
10 Arinjay Banerjee, Rachit Rawat, and Sonu Subudhi."Outbreak Control Policies for Middle East 

Respiratory  
Syndrome (MERS): The Present and the Future.” 
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there have been no designated specific policies for control; instead there have simply been general 

recommendations.  

The World Health Organization has also been active in its involvement. It has been working 

with clinicians and scientists in affected countries in order to gather and share scientific evidence to 

better understand the virus. It has been developing public health prevention strategies to combat this 

virus and has begun coordinating a global health response. It has been encouraging member states to 

enhance their surveillance of severe acute respiratory infections (SARI) and has emphasized that 

countries report to WHO all confirmed and probable cases of MERS‐CoV.  However, WHO has 
11

stated few precautionary measures for travelers visiting the effected country.  
12

Next Steps 
 
The effective control of the MERS virus will require many interdisciplinary efforts. The 

creation of proper vaccination for both human and non-human primates is essential, as it could 

prevent the transmission of zoonotic viruses to humans.  However, acquiring this vaccination is 
13

proving to be extremely difficult as developing and testing any product for human use costs 

hundreds of thousands to a billion dollars. Locating resources and funding for proper medication 

and developing specific antiviral drugs has always caused many setbacks in this regard.   
14

11  World Health Organization, “Middle East respiratory syndrome coronavirus (MERS-CoV).” 
12 Arinjay Banerjee, Rachit Rawat, and Sonu Subudhi."Outbreak Control Policies for Middle East 

Respiratory  
Syndrome (MERS): The Present and the Future.” 
13 Arinjay Banerjee, Rachit Rawat, and Sonu Subudhi."Outbreak Control Policies for Middle East 

Respiratory  
Syndrome (MERS): The Present and the Future.” 
14Peter Doherty. "There's a Solution to Ebola ‐ It's Called "Money"," Time, October 3, 2014. 
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Additionally, there are many other areas which are lacking. More research is necessary. Not 

only is it essential that we further understand the exact dynamics of the virus, but wildlife research 

must be more effective at determining the routes of transmission. The effectiveness of home 

isolation must be placed under scrutiny, as most of the time it is an inadequate control measure.  
15

The cultural difference which hinders the initial outbreak control efforts must also be placed into 

further consideration. 

Questions to Consider 
 

How should MERS-CoV be properly contained in the areas it has already infected (i.e. South 

Korea)? 

How do we provide a greater incentive for large-scale pharmaceutical companies to create a vaccine 

for MERS? 

What are some ways in which the local community can be involved in the prevention efforts from 

the start? 

If MERS does mutate to achieve contagious human-to-human transmission, how will WHO prepare 

in responding to this situation and containing the outbreak? 
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