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In 2012, scientists discovered a deadly new 
virus in Saudi Arabia. The infection, now 
designated as Middle Eastern Respiratory 
Syndrome (MERS), presented in the patient 
with flu-like symptoms and eventually 
caused fatal complications. Since then, MERS 
has spread from Saudi Arabia to over a dozen 
countries. As of June 11, 2014, the World 
Health Organization (WHO) has reported 699 
confirmed cases of MERS, with 209 of these 
resulting in deaths—a nearly 30 percent case 
fatality rate (CFR).1

  Surprisingly little effort has been made 
to prepare for the pandemic risk that 
MERS represents. According to published 
accounts, politics within Saudi Arabia may 
have compromised necessary research into 
the virus. In order to prepare for potential 
pandemics (including, but not limited to, 
MERS), all governments should make efforts 
to foster academic freedom and international 
scientific collaborations. To deal with the 
current threat that MERS poses, health care 
policies should focus on preventing further 
spread of the disease through infection 
control measures.

MERS-CoRonavIRUS: BIology, 
oRIgIn anD TRanSMISSIon

MERS is caused by a coronavirus (CoV), a 
category of viruses named for its surface 
proteins that resemble a halo (or corona) 
when viewed under an electron microscope 

(see Figure 1).2 These proteins allow the 
virus to bind to the nonciliated bronchial 
epithelial cells inside human lungs. Because 
nonciliated cells are less common than other 
types of lung cells, fewer opportunities exist 
for the virus to come into contact with its 
target, making transmission more difficult.3 
However, this infection pathway evades a 
typical immune response, so infection is 
more virulent when it does occur.
 Once a person is infected, the virus 
enters an incubation period, during which 
it replicates, but the carrier exhibits no 
symptoms. This period lasts two to 14 days, 
after which flu-like symptoms begin to 
appear. Fever, coughing, and shortness of 

SoURCE  National Institute of Allergy and Infectious Diseases

FIgURE 1 — ElECTRon MICRoSCoPE IMagE oF MERS-Cov



2

SoURCES  European Centre for Disease Prevention and Control, “Communicable Disease Threats Report: Week 25, 15-21 June 2014,” http://www.ecdc.europa.eu/
en/publications/Publications/communicable-disease-threats-report-21-jun-2014.pdf; World Health Organization, “Middle East respiratory syndrome coronavirus 
summary and literature update as of June 11, 2014,” http://www.who.int/csr/disease/coronavirus_infections/MERS-CoV_summary_update_20140611.pdf.

FIgURE 2 — MaP oF MERS CaSES WoRlDWIDE

RICE UnIvERSITy'S BaKER InSTITUTE FoR PUBlIC PolICy // ISSUE BRIEF // 07.25.14

breath may occur, although some infected 
individuals have few or none of these 
symptoms.4 Most MERS-related deaths are 
linked to complications from pre-existing 
health conditions. The primary concern of 
MERS is its high CFR, but the reported CFR 
may be artificially high due to a sampling 
bias; the unreported number of patients with 
few or no symptoms is unknown.5

 The origin of MERS remains unclear. 
Several cases of transmission between 
humans have been confirmed, though almost 
all have been from an infected individual to 
his or her caretaker or cohabiter.6 Individuals 
who have contracted MERS but have not 
been in close contact with other MERS 
patients are suspected to have acquired the 
disease from an animal source, referred to 
as a “natural reservoir.” In the case of MERS, 
evidence suggests that bats and/or camels 
may serve as the virus’s natural reservoir. 
Researchers speculate that a MERS-like CoV 
found in the bat may be an evolutionary 
precursor to MERS.7 However, due to the 
rarity of human-bat interactions, multiple 
individual transmissions between the species 
are unlikely. More recently, evidence has 
linked camels to MERS infections.8 Live MERS 

viruses have been found in camel feces, 
mucus, and unpasteurized milk, and many 
infected patients have reported being in close 
contact with camels prior to infection.9 The 
mounting evidence of camel-to-human 
transmission has prompted Saudi Arabia to 
test both wild and domesticated camels en 
masse in order to isolate infected groups, 
although the natural reservoir still remains 
unconfirmed.10

ThE SPREaD oF MERS

The vast majority of MERS cases have been 
found in Saudi Arabia, but over a dozen 
countries have reported infections (see 
Figure 2).11 Most of these countries share a 
border with Saudi Arabia, although over the 
last year, confirmed cases have also been 
reported in Europe, North Africa, and North 
America (including the United States in May 
2014), along with several unconfirmed cases 
in Southeast Asia. The number of reported 
cases has grown substantially over time, 
with a sharp increase in the rate of infection 
occurring in April 2014, possibly related to the 
camel birthing season (see Figure 3).12 
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tracking of the disease.19 According to 
published reports, research performed 
under Saudi supervision shows a critical 
lack of epidemiological and clinical data, 
inciting speculation of either incompetence 
or malfeasance within the Ministry of Health 
(MOH).20 Much of the reported criticism 
has been directed at the Deputy Health 
Minister, Ziad Memish. Two recent papers on 
MERS, one authored by Memish, have been 
criticized for using the same data.21 Since 
Memish has been involved with the majority 
of the research on MERS, some scientists 
have started to question the existing data 
about the disease.22  
 Recently, the Saudi government has 
appeared to take steps in response to the 
international criticism. Abdullah al-Rabeeah, 
the former Health Minister, and Memish 
were dismissed earlier this year following a 
rise in the number of infections and claims 
about their alleged refusal to collaborate 
with international research teams.23 In early 
June 2014 the Saudi government reported an 
additional 113 MERS infections over the past 
two years, suggesting a greater openness 
with the international community.24 
These cases are not yet reflected in the 
WHO total (699 cases worldwide) as they 

 Due to MERS’s low human-to-human 
transmission rate, the World Health 
Organization (WHO) has deemed the 
probability of a global pandemic to be very 
low.13 However, a potential risk is that 
the virus could mutate to become more 
contagious; this could lead to catastrophic 
results. The long asymptomatic incubation 
period of MERS (two to 14 days) would allow 
it to spread undetected through our highly 
connected world. Of particular concern is 
that Saudi Arabia is home to multiple Muslim 
pilgrimage sites, including Mecca. Millions 
of Muslims from around the world travel 
to Mecca annually during the five days of 
Hajj, living and interacting in extremely 
close quarters.14 The Saudi government, 
in collaboration with universities, public 
health institutions, the WHO, and foreign 
governments, has developed extensive public 
health measures to deal with this influx of 
visitors.15 Despite these precautions, were 
MERS to become more contagious, the mass 
return of pilgrims to their homelands and 
the exportation of the virus could start a 
global pandemic. With a global CFR of about 
30 percent—and over 40 percent in Saudi 
Arabia—a more easily transmissible form of 
MERS could conceivably shut down whole 
societies.16 This low probability but high-risk 
possibility that MERS could evolve in this way 
necessitates additional research.

BaRRIERS anD PolICy IMPlICaTIonS

Even though MERS was identified as a 
unique disease in early 2012, it has been the 
subject of surprisingly little research. Several 
scientists and public health professionals 
have speculated that this inattention is due 
to the political climate of Saudi Arabia.17 
For example, the Egyptian virologist who 
initially isolated the virus while working at a 
Saudi hospital was dismissed shortly after he 
shared samples with a Dutch laboratory and 
reported the discovery to the international 
community. This lead to accusations that 
his termination was retribution for these 
acts.18 The Saudi government has also 
reportedly ignored or rejected multiple aid 
opportunities from foreign organizations, 
including offers to help with research and 
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are currently being verified by external 
auditors.25 To determine the true rate of 
MERS infections, mass testing may still 
be needed within the local population. 
The Saudi government may be taking 
these steps in anticipation of this year’s 
Hajj—scheduled to occur in early October—
in order to assure the international 
community that it is effectively dealing 
with MERS and that travel to the country 
will be safe. 
 Despite the overall localization of MERS 
infections in Saudi Arabia, there is still a 
small probability that MERS could mutate 
to become a global threat.26 To minimize 
potential infections, public health measures 
should be implemented, including mass 
distribution of safety advisories, proper 
safety procedures with infected patients, 
and an aggressive pursuit of possible 
vectors.27 MERS transmissibility between 
humans remains limited, so if the natural 
reservoir of the disease can be isolated and 
euthanized, MERS will almost certainly die 
out with that population.
 The MERS outbreak in Saudi Arabia has 
made a strong case for academic freedom 
and openness of public health information. 
Any government that limits access to 
infectious disease data endangers the rest 
of the world by delaying valuable research 
and potentially causing a local outbreak to 
become a serious pandemic. Compromising 
scientific research cannot be tolerated, 
especially when the stakes are high. 
Governments should work closely with the 
WHO to report outbreaks and adopt policies 
that actively encourage researchers to share 
information. Additionally, the international 
community should use diplomatic means to 
encourage countries with limited academic 
freedom to allow for the open exchange of 
scientific information. 

Any government 
that limits access to 
infectious disease data 
endangers the rest of 
the world by delaying 
valuable research and 
potentially causing 
a local outbreak to 
become a serious 
pandemic.
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