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Epidemiology

Middle East respiratory syndrome (MERS) is due to RNA
betacoronavirus (MERS-CoV) infection. By February
2014, the World Health Organization (WHO) had
received reports of 181 laboratory-confirmed cases in the
Middle East, Europe and Northern Africa, with all having
connections to the Middle East. The median age is
52 years, with male predominance (64.5 %) [1]. Severe
cases deteriorate rapidly: median time from symptom
onset to ICU admission is 2 days and to intubation is
4.5–6 days, with an ICU admission rate of 51.6 % [2, 3].
Mortality amongst critically ill ventilated patients is high
with a 28-day mortality of 42 % and a 90-day mortality of
58 %. The median ICU stay is 30 days [2].

The apparent epidemiology may be biased by selective
reporting of more severe cases and the small total number
of patients makes it susceptible to distortion by individual
outbreaks. For example, 23 of the 181 cases were in a
single outbreak involving three healthcare facilities,
including a haemodialysis unit [4], and more than half of

all secondary cases have been nosocomial [5], increasing
the prevalence of co-morbidity (75.8 %).

Bats [6] and camels [7] have been implicated as pri-
mary animal hosts; however, the data are not conclusive.
Human to human transmission occurs with a relatively
low basic reproductive number (R0) of 0.42–1.5 [8, 9] and
an incubation period of approximately 5 days [3, 10] but
up to 15 days [4]. The mode of transmission is unknown,
but relatively simple infection control measures effec-
tively controlled a nosocomial outbreak [4].

Pathogenesis

In an ex vivo model MERS-CoV rapidly achieved a high
viral load, infecting type I and II alveolar cells. Cell entry
appears to be via proline exopeptidase (DPP4) receptors,
which are expressed in lung and kidney. Histological
changes include detachment of type II cells from base-
ment membrane, disruption of alveolar tight junctions and
changes consistent with apoptosis [10]. Viral nucleic acid
in patients’ faeces and urine suggests direct involvement
of gastrointestinal and urinary tracts [11].

Clinical features

The presentation is non-specific with fever, chills, sore
throat, myalgia, arthralgia and dyspnoea. Vomiting and
diarrhoea are common. Chest X-ray changes are consis-
tent with viral pneumonitis and acute respiratory distress
syndrome. Clinical suspicion, therefore, depends on vig-
ilance and, for the present time, on a history of travel to
the Middle East or contact with a patient with respiratory
disease and an appropriate travel history [11].
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The prevalence of organ failure is difficult to deter-
mine owing to reporting of limited ICU data and possible
duplicate reporting of cases [2, 4]. However, almost all
ICU admissions required mechanical ventilation [2–4,
11].

A recent case series reported 11 critically ill patients
with confirmed MERS and one with probable MERS [2].
All required invasive mechanical ventilation. The median
(range) P/F ratio on day 1 was 88 (76–413). Six patients
required high frequency oscillation, nitric oxide or prone
ventilation with four requiring a combination. Median
duration of ventilation was 16 days. Five received non-
invasive ventilation but all progressed to invasive venti-
lation, in keeping with other reports [4, 11, 12].

Acute kidney injury was common, with 7/12 criti-
cally ill patients requiring renal replacement therapy [2],
consistent with other reports [11, 12]. Shock developed
in 11/12 patients and appeared to be moderately severe
[2].

Investigations

Routine investigations are neither specific nor sensitive.
Lymphopenia and thrombocytopaenia occur in about one-
third of patients, but approximately 10 % have lympho-
cytosis. Lactate dehydrogenase is raised in about half and
hepatic transaminases in 10–15 % [3].

Lower respiratory tract specimens (preferably, due to
higher viral load) and oropharyngeal and nasopharyngeal
samples should be obtained [11]. Viral shedding may vary
with time and repeated sampling is recommended for
patients with high suspicion of MERS-CoV infection,
even if initial results are negative [11] or other organisms
are identified [2]. Blood, urine and stool specimens tested
by real-time reverse-transcription polymerase chain
reaction for MERS-CoV RNA targets, along with con-
junctival swabs and cerebral spinal fluid if conjunctivitis
or encephalitis are suspected.

Treatment

There is no effective disease-specific treatment or vac-
cine. Early ribavirin and interferon reduced severity of
respiratory symptoms, radiology, inflammatory markers
and viral load in rhesus macaque monkeys but was
ineffective in humans with MERS and ARDS. However
this may be due to late administration and severity of
disease [13]. There is no evidence of benefit from high
dose steroid [1] and SARS data indicate a significant
risk of harm [14]. A management algorithm is given in
Fig. 1.

Implications for intensive care

Currently, the epidemic or pandemic risk appears to low.
The estimated R0 (the number of secondary infections
generated by a primary infection in a susceptible popu-
lation) ranges from 0.42 to 1.5. If this number is less than
1, then transmission is guaranteed to fade away. If greater
than 1, there is a risk of an epidemic; but if it is only a
little over 1 (i.e. 1–1.5), then transmission may fade away
anyway [15]. However, there are a number of caveats.
Firstly, R0 is difficult to estimate [15]. Secondly, coro-
naviruses rapidly adapt to new hosts and in the process
may become more infectious. Thirdly, the existence of
mild, perhaps unidentified, cases makes infection control
measures less likely to be effective. Approximately 60 %
of MERS cases may have been undiagnosed [8]. Fourthly,
a significant epidemic will pose a major challenge to
intensive care, owing to the prolonged duration of
mechanical ventilation and high requirement for renal
replacement therapy. Non-invasive ventilation does not
appear to be useful, except possibly to delay intubation,
and may increase disease transmission and risk undue
delay in intubation: four patients who received CPAP
suffered six cardiac arrests [4].

Fig. 1 Algorithm for the isolation, investigation and management
of patients who may have MERS
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As the mode of transmission is unknown implement
airborne and contact precautions until proved unnecessary
[11]. Personal protective equipment against airborne
transmission includes a fit-tested FFP2 (or equivalent)
face mask. Fit testing is time-consuming and should be
carried out in advance of hospital admission of a patient
with MERS as the delay between onset of symptoms and

ICU admission [2] is very short. Visiting without full
personal protective equipment has been associated with
nosocomial transmission [11] and visitors should also be
fit-tested.
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