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Discovery

In June 2012, a 61-year-old male was admitted to a hospital in Saudi Arabia with signs and 

symptoms consistent with a severe respiratory infection. He became increasingly ill and died

Day 11 post admission. Analysis of the patient’s sputum with PCR yielded fragments of the 

expected size for a coronavirus. Retrospectively and with reference from Gen-bank, a newly 

discovered coronavirus was identified and called Human beta CoV-EMC (For Erasmus 

Medical Centre). 1 This was later renamed Middle Eastern Respiratory virus (MERS-CoV) by 

the WHO.

Emerging disease can be defined as diseases that are recognised in the human for the first 

time. 2  MERS-CoV is a single stranded RNA virus, a new member of the genus 

Betacoronavirus similar to but separate from the SARS virus. 3  In humans, it can be 

asymptomatic or cause a mild to severe acute respiratory syndrome with a high case fatality

ratio. 4 MERS-CoV is very likely to have its origin in Bats, though it appears dromedary 

camels are the reservoir.5 There is no, of yet, direct epidemiological link between the MERS-

CoV virus and bats. What is known is that the new virus has proven to be similar to other 

coronaviruses found in bats, but no direct viral ancestry has been proven. Studies are 

suggesting intensive surveillance of bats with diverse habitats in order to identify missing 

viral links and therefore inform the Onehealth community on means of reducing human 

exposure. 6, 7

Initially, as well as having its origins in bats, the reservoir for MERS-CoV was thought to be 

bats. However, given the lack of direct contact between bats and humans, camels were 

thereafter identified as possibly being a reservoir for the virus. Neutralising antibodies to 

MERS-CoV were detected and subsequently viral cultures of camel nasal swabs detected a 
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similar virus to that in human MERS cases.8 In camels MERS Co-V results in only subclinical 

or mild transient URTI disease. 8 

Epidemiology 

Worldwide, according to the WHO, there have been 2090 laboratory confirmed cases and 

730 deaths and a case fatality ratio of approximately 33%. Confirmed reports of MERS-CoV 

have come from 27 countries however, 80% of the cases have occurred in Saudi Arabia. 

Infection occurs via zoonotic transmission from infected dromedary camels. The cases that 

occur outside Middle East are usually travellers that have had some form of contact with 

dromedary camels. 9 

Saudi Arabia

As mentioned 80% of cases have been reported and confirmed in Saudi Arabia.  9

The WHO’s “Weekly Epidemiological Update” most recent publication states that there is 

MERS Co-V in Saudi Arabia and that there are currently 1726 cumulative cases with 674 

deaths with a case fatality ratio of 39%.10

A case control study provided statistics for confirmed cases in Saudi Arabia. The majority of 

cases were male, 97%, with an average age of 49 years. They were more likely to have at 

least one comorbid condition (70 % v 42 % OR 5.11) and were more likely to smoke (37% v 

19% OR 3.14). Exposure directly to dromedary camels was associated with an (adjusted) 

odds ratio of 7.45. 11 In further studies, gender distribution of the virus is lower than the 

case control study mentioned, at about 65% male. 12

A further study identified  the 3, 30 day and overall mortality rates in Saudi Arabia from 

MERS-COV were 13.8%, 28.3% and 29.8%. 13
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South Korea 

South Korea experienced the second largest outbreak of MERS-CoV outside of Saudi Arabia. 

All cases were linked directly or indirectly to one specific traveller that returned home from 

Saudi Arabia and sought care in two separate crowded hospital. 14 

The imported index case was said to be  a ‘superspreader’, spreading MERS-CoV to 28 cases.

Of these 28 cases, 3 became further ‘superspreaders’ who infected 84, 23 and 7 cases 

respectively. 15 

The epidemiology of the MERS-CoV in south Korea is similar to that in Saudi Arabia. In south 

Korea, 61% of confirmed cases were male with a mean age reported as 55.4 years.  

There was case fatality ratio of 21%. 16 There were no contact risk factors identified in the 

epidemic in South Korea, in the context of contact camels or contact with nosocomial MERS 

cases.  However, 94.1% of cases had a history of contact with hospital facilities. Only 6 were 

infected through community contacts. 16 There are no known zoonotic reservoirs in South 

Korea currently. 17

The epidemic curve in Saudi Arabia consisted of several peaks, clusters and sporadic cases. 

With respect to South Korea, there was a classic epidemic curve over a short period of 

time.16

Causes for Concern

1: Mode of Transmission 

The exact mode of MERS Co-V zoonotic transmission and transmission from human to 

human is not known. Contact with dromedary camels as already mentioned is a risk factors.

The virus has caused a number of outbreaks in hospitals in Saudi Arabia and a similar style 

outbreak in South Korea.  There is evidence that contamination of multiple surfaces with the

virus as well as overcrowding of triage areas lead to the outbreaks. Of note in South Korea 
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an additional unique cultural factor was thought to play a part in ‘superspreading’ which 

was seeking the opinion of multiple health care providers and the invitation of family 

members to the health care facility. 18

2:Nosocomial Transmission

Environmental contamination of surfaces with MERS is a significant issue and possible mode

of transmission  18 There is evidence of MERS-CoV RNA isolated from swabs of multiple 

surfaces up to 120 hours after patients have vacated rooms.  This is thought in part to 

explain the rapid transmission of MERS-CoV to visitors and patients who did not share the 

same room as the index cases. 18

 3: Zoonoses & Coronaviruses 

MERS is the second highly pathogenic zoonotic coronavirus identified in humans since 2000.

The first being SARS. 19 There are similarities between the two viruses though MERS Co-V 

has a higher case fatality ratio. Key pathogenic features of MERS-CoV involves viral 

replication in the lower respiratory tract and a resultant aberrant immune response. 19

As mentioned in paragraph 2 the origins are not yet confirmed and identifying the source is 

seen as of prime importance in the interruption of zoonotic transmission. 5

The importance of One Health and collaborating with persons who work with animals has 

been highlighted by the WHO as well as the avoidance of mixing wild animals and bats as an 

important public health measure highlighted in the literature. 20

4: There is no known treatment and there is currently no vaccine. 

Treatment of infection with MERS-CoV is intensive supportive care. Vaccine development is 

still at an early stage (for use in animals). 8

5: Needs and Knowledge Gaps
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As the aforementioned points show, there are large gaps in contemporaneous knowledge of

MERS-CoV. To halt the gap in knowledge, key mechanisms of surveillance are being 

addressed and facilitated by the International community such as co-ordination of 

knowledge sharing, epidemiological research and updated case definitions, laboratory 

diagnostic algorhythms and biobanks and behavioural studies to identify behavioural 

changes that may be required for risk reduction.  These along with further scientific research

which is underway in the form of number of longitudinal studies, case studies, serology and 

vaccine studies that are underway in human, camels and bats is what is necessary from 

Onehealth in order to bridge the gap in knowledge. 21

Surveillance 

For surveillance, a case definition is required. The WHO has adopted a case definition for 

surveillance and classification, which is, 

“ A person with laboratory confirmation *of MERS-CoV infection irrespective of clinical signs

and symptoms”4

*viral nucleic acid or serology 

However, the WHO advises that this case definitions is not designed for case finding of 

newly discovered cases. Local Definitions should be developed upon interview of the first 

case and iterated thereafter with the intention of identifying patients in the community who

should be tested for MERS-CoV.

The WHO has requested that probable and confirmed cases be reported within 24 hours of 

classification. There is a rapid reporting form for probable and confirmed cases of MERS-

CoV. This is reported via the regional contact point at appropriate WHO office. With respect 

to early reporting of study investigation, WHO encourage early reporting such that 

investigations can be advised by their networks. 22
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Once a case definition has been developed, contact tracing is advised with an enhanced 

search for additional cases as well as initiating enhanced surveillance. Enhanced surveillance

involves introduction of laboratory capacity for testing, informing clinicians in the  

community of the case definition, and to initiate SARI (Severe Acute Respiratory Illness) 

surveillance as per the WHO guidelines if not already commenced.23

A 2017 (unspecified date) 24 document by the Ministry of Health in Saudi Arabia had 

described the establishment of a national influenza surveillance system. This is on the back 

of a WHO high level mission that observed that sentinel based surveillance systems for 

severe acute respiratory infection was lacking in 2016. 25Case definitions are given for 

Influenza like illnesses (ILI) and Severe Acute Respiratory Illnesses (SARI), as well as sentinel 

sites for ILI and SARI. Anyone that meets the SARI case definition will be tested for MERS-

CoV as well as the influenza panel. Electronic surveillance of this data is shared via the 

Eastern Mediterranean Flu Network. Laboratory support for samples that require further 

investigation is provided by the WHO Collaborating Centres. 24

Event Based and Indicator based surveillance activity underway internationally to monitor 

the disease. Together, EBS and IBS are known as Epidemic Intelligence. 

Event based Surveillance

This consists of real-time or near real time collection, analysis of unstructured and 

potentially unverified information. It can be taken from medical and non-medical sources.

It is advantageous in terms of rapidity of dissemination of knowledge of hazards, and 

availability of use in low income countries that may be lacking surveillance. A key drawback 

is further confirmation can be required. 26
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Expeditiousness of reporting is of huge importance in event based surveillance in the 

containment of outbreaks. The internet plays a key role in this. ProMed-mail is an example 

of a site that promotes communication amongst the international infectious disease 

community. 27 

The Global Public Health Intelligence Network (GPHIN) analyses over 30,000 sources which 

are analysed by a multilingual multidisciplinary team. In April of 2012, The GPHIN credits 

itself with the issuing of an alert to stakeholders including the WHO about 8 cases of an 

unknown respiratory illness and one death in Jordan.  Further investigation and the results 

of a retrospective lab analysis resulted in MERS-CoV being identified in a retrospective 

manner.  28

“The Weekly Epidemiological Monitor” is published by the WHO with a view to facilitate 

accurate and relatively contemporaneously concise information(see epidemiology), by 

providing documentation of major public health events and as a result allowing for 

information to be shared between WHO member states encouraging transparency between 

the member states. 23 

The Ministry of Health in the Kingdom of Saudi Arabia provides daily update situational 

reporting of newly confirmed cases. The media and wider public in Saudi Arabia can access 

these developments though the Command and Control Centre website. 29

Indicator based surveillance. 

This is analysis of the regular collection, monitoring and interpretation of ‘indicators’ or 

predefined information about diseases using case definitions produced from an identified 

formal source that contributes to early warning. Often there are predetermined outbreak 

thresholds for alert and response. Sources include health care professional, drug 

consumption, structures, labs as well as animal health data. 
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Indicator Based Surveillance in Saudi Arabia. 

An updated case definition was provided in June 2015 by the KSA Ministry of Health. 30

It gives definitions for confirmed, probable and suspected cases. Suspected cases are to be 

referred for MERS-CoV testing. Cases then referred for MERS-CoV testing have been 

documented through the (Kingdom of Saudi Arabia’s) Health Electronic Surveillance 

Network since March 2015. 31 

Opportunistic Surveillance of patients attending Hajj over the past number of years has 

resulted in no positive results. Surveillance in the UK of patients presenting with respiratory 

symptoms  on return home from Hajj did not detect any seroprevalence but the study 

highlights heightened awareness. 32
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