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Middle East respiratory syndrome:

SARS redux?

ABSTRACT

Middle East respiratory syndrome (MERS) is caused by the
Middle East respiratory syndrome coronavirus (MERS-CoV).
Although predominantly affecting countries across the Ara-
bian Peninsula, the infection has been exported by travelers
to countries around the world, including the United States.
The virus has caused several healthcare-related outbreaks, so
prompt recognition and patient isolation are critical to con-
taining the spread of infection. Healthcare providers are urged
to stay current on the evolving outbreak, and to screen at-risk
travelers for possible MERS.

KEY POINTS

In MERS, initial complaints are of fever, cough, chills and
myalgia. In a subset of patients, usually those with under-
lying illnesses, the disease can progress to fulminant sepsis
with respiratory and renal failure and death.

Healthcare providers should regularly visit the US Centers
for Disease Control and Prevention website for current
information on countries experiencing a MERS outbreak,
and for advice on how to identify a potentially infected
patient.

MERS-CoV has caused several healthcare-related out-
breaks, so prompt identification and isolation of infected
patients is critical to limiting the spread of infection. A
“patient under identification” (ie, a person who has both
clinical features and an epidemiologic risk) should be
cared for under standard, contact, and airborne precau-
tions.

doi:10.3949/ccjm.82a.15097

IDDLE EAST RESPIRATORY SYNDROME
M (MERS) is a potentially lethal illness
caused by the Middle East respiratory syn-
drome coronavirus (MERS-CoV). The virus
was first reported in 2012, when it was isolated
from the sputum of a previously healthy man in
Saudi Arabia who presented with acute pneu-
monia and subsequent renal failure with a fatal
outcome.! Retrospective studies subsequently
identified an earlier outbreak that year involv-
ing 13 patients in Jordan, and since then cases
have been reported in 25 countries across the
Arabian Peninsula and in Asia, Europe, Af-
rica, and the United States, with over 1,000
confirmed cases and 450 related deaths.?’

At the time of this writing, two cases of
MERS have been reported in the United
States, both in May 2014. Both reported cases
involved patients who had traveled from Saudi
Arabia, and which did not result in secondary
cases.* Beginning in May 2015, the Republic
of Korea had experienced the largest known
outbreak of MERS outside the Arabian Penin-

sula, with over 100 cases.’

I THE VIRUS

MERS-CoV is classified as a coronavirus,
which is a family of single-stranded RNA vi-
ruses. In 2003, a previously unknown corona-
virus (SARS-CoV) caused a global outbreak
of pneumonia that resulted in approximately
800 deaths.® The MERS-CoV virus attaches to
dipeptidyl peptidase 4 to enter cells, and this
receptor is believed to be critical for pathogen-
esis, as infection does not occur in its absence.’

The source and mode of transmission to
humans is not completely defined. Early re-
ports suggested that MERS-CoV originated
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in bats, as RNA sequences related to MERS-
CoV have been found in several bat species,
but the virus itself has not been isolated from
bats.® Camels have been found to have a high
rate of anti-MERS-CoV antibodies and to
have the virus in nose swabs, and evidence for
camel-to-human transmission has been pre-
sented.”!! However, the precise role of camels
and other animals as reservoirs or vectors of
infection is still under investigation.

The incubation period from exposure to
the development of clinical disease is estimat-
ed at 5 to 14 days.

For MERS-CoV, the basic reproduction ra-
tio (RO), which measures the average number
of secondary cases from each infected person,
is estimated'? to be less than 0.7. In diseases in
which the RO is less than 1.0, infections occur
in isolated clusters as limited chains of trans-
mission, and thus the sustained transmission
of MERS-CoV resulting in a large epidemic is
thought to be unlikely. As a comparison, the
median RO value for seasonal influenza is esti-
mated®” at 1.28. “Superspreading” may result
in limited outbreaks of secondary cases; how-
ever, the continued epidemic spread of infec-
tion is thought to be unlikely.!* Nevertheless,
viral adaptation with increased transmissibil-
ity remains a concern and a potential threat.

I CLINICAL PRESENTATION

MERS most commonly presents as a respira-
tory illness, although asymptomatic infec-
tion occurs. The percentage of patients who
experience asymptomatic infection is un-
known. A recent survey of 255 patients with
laboratory-confirmed MERS-CoV found that
64 (25.1%) were reported as asymptomatic at
time of specimen collection. However, when
33 (52%) of those patients were interviewed,
26 (79%) reported at least one symptom that
was consistent with a viral respiratory illness."”
For symptomatic patients, the initial com-
plaints are nonspecific, beginning with fever,
cough, sore throat, chills, and myalgia. Pa-
tients experiencing severe infection progress
to dyspnea and pneumonia, with requirements
for ventilatory support, vasopressors, and renal
replacement therapy.!® Gastrointestinal symp-
toms such as vomiting and diarrhea have been
reported in about one-third of patients.!”
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In a study of 47 patients with MERS-CoV,
most of whom had underlying medical ill-
nesses, 42 (89%) required intensive care and
34 (72%) required mechanical ventilation.!’
The case-fatality rate in this study was 60%,
but other studies have reported rates closer to
30%.1

Laboratory findings in patients with
MERS-CoV infection usually include leu-
kopenia and thrombocytopenia. Severely ill
patients may have evidence of acute kidney
injury.

Radiographic findings of MERS are those
of viral pneumonitis and acute respiratory dis-
tress syndrome. Computed tomographic find-
ings include ground-glass opacities, with pe-
ripheral lower-lobe preference.'®

Il DIAGNOSIS

As MERS is a respiratory illness, sampling
of respiratory secretions provides the highest
yield for diagnosis. A study of 112 patients
with MERS-CoV reported that polymerase
chain reaction (PCR) testing of tracheal as-
pirates and bronchoalveolar lavage samples
yielded significantly higher MERS-CoV loads
than nasopharyngeal swab samples and spu-
tum samples.!” However, upper respiratory
tract testing is less invasive, and a positive
nasopharyngeal swab result may obviate the
need for further testing.

The US Centers for Disease Control and
Prevention (CDC) recommends collecting
multiple specimens from different sites at dif-
ferent times after the onset of symptoms in
order to increase the diagnostic yield. Specifi-
cally, it recommends testing a lower respira-
tory specimen (eg, sputum, bronchoalveolar
lavage fluid, tracheal aspirate), a nasopharyn-
geal and oropharyngeal swab, and serum, us-
ing the CDC MERS-CoV rRT-PCR assay. In
addition, for patients whose symptoms began
more than 14 days earlier, the CDC also rec-
ommends testing a serum specimen with the
CDC MERS-CoV serologic assay. As these
guidelines are updated frequently, clinicians
are advised to check the CDC website for the
most up-to-date information (www.cdc.gov/
coronavirus/mers/guidelines-clinical-speci-
mens.html).?*® The identification of MERS-
CoV by virus isolation in cell culture is not
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MIDDLE EAST RESPIRATORY SYNDROME

TABLE 1

Middle East respiratory syndrome:
Case definition of a patient under investigation

Clinical features Epidemiologic risk

Severe illness

Fever and pneumonia or acute respiratory and
distress syndrome (based on clinical

or radiologic evidence)

A history of travel from countries in or near the Arabian Peninsula?
within 14 days before symptom onset, or close contact® with a symp-
tomatic traveler who developed fever and acute respiratory illness (not
necessarily pneumonia) within 14 days after traveling from countries
in or near the Arabian Peninsula

or

A history of being in a healthcare facility (as a patient, worker, or visi-
tor) in the Republic of Korea within 14 days before symptom onset

or

A member of a cluster of patients with severe acute respiratory illness
(eg, fever and pneumonia requiring hospitalization) of unknown etiol-

ogy in which MERS coronavirus is being evaluated, in consultation
with state and local health departments in the United States

Milder illness

Fever and symptoms of respiratory illness and
(not necessarily pneumonia; eg, cough,

shortness of breath)

A history of being in a healthcare facility (as a patient, worker, or visi-
tor) within 14 days before symptom onset in a country or territory in
or near the Arabian Peninsula in which recent healthcare-associated

cases of MERS have been identified

Fever or symptoms of respiratory illness and
(not necessarily pneumonia; eg, cough,

shortness of breath)

was ill

Close contact with a person confirmed to have MERS while the person

2Bahrain, Iraq, Iran, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, Syria, United Arab Emirates, West Bank and Gaza, Yemen.

®Close contact is defined as: a) being within approximately 6 feet (2 meters) or within the room or care area for a prolonged period of time (eg, healthcare
personnel, household members) while not wearing recommended personal protective equipment (ie, gown, gloves, respirator, eye protection); or b) having
direct contact with infectious secretions (eg, being coughed on) while not wearing recommended personal protective equipment (ie, gown, gloves, respirator,
eye protection). Data to inform the definition of close contact are limited. At this time, brief interactions, such as walking past a person, are considered low risk

and do not constitute close contact.

From US Centers for Disease Control and Prevention. Middle East respiratory syndrome (MERS). Case definitions.
www.cdc.gov/coronavirus/mers/case-def.html. Accessed August 4, 2015.

recommended and, if pursued, must be per-
formed in a biosafety level 3 facility. (Level 3
is the second-highest level of biosafety. The
highest, level 4, is reserved for extremely dan-
gerous agents such as Ebola virus).?°

Given the nonspecific clinical presenta-
tion of MERS-CoV, clinicians may consider
testing for other respiratory pathogens. A re-
cent review of 54 travelers to California from
MERS-CoV-affected areas found that while
none tested positive for MERS-CoV, 32 (62%)
of 52 travelers had other respiratory viruses.’!
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When testing for alternative pathogens, clini-
cians should order molecular or antigen-based
detection methods.

M TREATMENT

Unfortunately, treatment for MERS is primar-
ily supportive.

Ribavirin and interferon alfa-2b demon-
strated activity in an animal model, but the
regimen was ineffective when given a median
of 19 (range 10-22) days after admission in 5
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critically ill patients who subsequently died.??
A retrospective analysis comparing 20 patients
with severe MERS-CoV who received riba-
virin and interferon alfa-2a with 24 patients
who did not reported that while survival was
improved at 14 days, the mortality rates were
similar at 28 days.”

A systematic review of treatments used for
severe acute respiratory syndrome (SARS) re-
ported that most studies investigating steroid
use were inconclusive and some showed pos-
sible harm, suggesting that systemic steroids
should be avoided in coronavirus infections.?

I PREVENTION

Healthcare-associated outbreaks of MERS are
well described, and thus recognition of poten-
tial cases and prompt institution of appropri-
ate infection control measures are critical.!>?

Healthcare providers should ask patients
about recent travel history and ascertain if
they meet the CDC criteria for a “patient un-
der investigation” (PUI), ie, if they have both
clinical features and an epidemiologic risk of
MERS (Table 1). However, these recommen-
dations for identification will assuredly change
as the outbreak matures, and healthcare pro-
viders should refer to the CDC website for the
most up-to-date information.

Once a PUI is identified, standard, contact,
and airborne precautions are advised. These
measures include performing hand hygiene
and donning personal protective equipment,
including gloves, gowns, eye protection, and
respiratory protection (ie, a respirator) that is
at least as protective as a fit-tested National
Institute for Occupational Safety and Health-

In addition, a patient with possible MERS
should be placed in an airborne infection iso-
lation room.

Traveler's advice

The CDC does not currently recommend that
Americans change their travel plans because
of MERS. Clinicians performing pretravel
evaluations should advise patients of cur-
rent information on MERS. Patients at risk
for MERS who develop a respiratory illness
within 14 days of return should seek medical
attention and inform healthcare providers of
their travel history.

B SUMMARY

Recent experience with SARS, Ebola virus
disease, and now MERS-CoV highlights the
impact of global air travel as a vector for the
rapid worldwide dissemination of communi-
cable diseases. Healthcare providers should
elicit a travel history in all patients presenting
with a febrile illness, as an infection acquired
in one continent may not become manifest
until the patient presents in another.

The scope of the current MERS-CoV out-
break is still evolving, with concerns that vi-
ral evolution could result in a SARS-like out-
break, as experienced almost a decade ago.

Healthcare providers are advised to screen
patients at risk for MERS-CoV for respiratory
symptoms, and to institute appropriate infec-
tion control measures. Through recognition
and isolation, healthcare providers are at the
front line in limiting the spread of this poten-

Unfortunately,
treatment

for MERS is
primarily
supportive

certified N95 filtering face-piece respirator. tially lethal virus. [ |
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