S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal of Infection and Public Health (2016) 9, 386—388

5 of
7 L5

ELSEVIER
EDITORIAL

Journal of Infection
and Public Health

http://www.elsevier.com/locate/jiph

Taming the beast: Hospital management

of a nosocomial middle east respiratory

syndrome outbreak

Humans have been battling pathogens for ages, long
before they realized it and well before the germ
theory was discovered in the sixteenth century
[1]. Emerging infectious disease outbreaks have
always been a significant cause of morbidity and
mortality in humans and continue to be to this
day. A number of these outbreaks have reached
catastrophic proportions. A prime example is the
1918 Spanish flu that infected one third of the
world’s population at the time and claimed the lives
of an estimated 50 million people [2]. After the
establishment of the foundations of modern epi-
demiology in the 1850s, the unequal battle took
a different turn. Many achievements have been
accomplished through advances in bio-surveillance
systems, infection control and prevention prac-
tices, improved diagnostics, vaccine manufacturing
and pharmaceutical interventions [3]. However, the
recent Severe Acute Respiratory Syndrome (SARS)
pandemic and the deadly West African Ebola out-
break should serve as a reminder that this battle is
far from over, and further research is still needed
to enhance the detection and response to emerging
infectious disease outbreaks [4].

The most recent chapter in this battle started
when a novel coronavirus was discovered in
November 2012 [4]. The virus was later named
The Middle East Respiratory Syndrome Coronavi-
rus (MERS-CoV), and it has been demonstrated
to be one of the most fatal emerging pathogens
in the 21st century. MERS-CoV is believed to be
of zoonotic origin and has been recently linked
to camels in the Arabian Peninsula [5]. Sporadic
cases, travel-related clusters and nosocomial out-
breaks of MERS-CoV infections have been reported

http://dx.doi.org/10.1016/].jiph.2016.03.002
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in 26 countries worldwide. According to the World
Health Organization (WHO) reports, a total of
1644 laboratory-confirmed cases and 590 MERS-
CoV-related deaths were recorded as of the 5th
of March 2016 [6]. The majority of reported cases
originated from Saudi Arabia, and hospitals in dif-
ferent regions of the country had experienced
nosocomial clusters of variable sizes over the past
three years [7,8]. The MERS outbreak at King Abdu-
laziz Medical City-Riyadh (KAMC-R) during August
and September 2015 in particular caught media
attention and raised global concerns regarding the
vulnerability of healthcare facilities to MERS and
the response capabilities of public health agencies
and healthcare facilities to emerging infectious dis-
ease outbreaks [9].

The conceptual framework for hospital manage-
ment of infectious disease outbreaks should ideally
follow the four phases of the disaster management
cycle that has been described for disasters in gen-
eral [10]. The first phase is known as the mitigation
phase and starts once the threat has been identified
through a structured Hazard Vulnerability Analy-
sis (HVA). Mitigation encompasses all actions taken
to prevent or minimize the effect of a particular
threat. This is usually followed by the prepared-
ness phase, which includes the creation of response
plans, training activities and exercises. When the
disaster strikes, the response phase starts in order
to address the effects of the disaster and reduce
its impact on people, property and the surround-
ing environment. The final phase is the recovery
phase, and it should begin as soon as possible after
the disaster event with the aim of returning to
pre-disaster conditions. This article will highlight
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the preparedness and response activities that took
place at KAMC-R during the MERS outbreak.

KAMC-R administration was quick to realize the
unique threat of MERS and the need for special pre-
paredness and planning. By early 2013, a special
committee was appointed to update existing plans
and improve infectious disease response capabil-
ities. The committee representatives include all
involved hospital departments, specialists in infec-
tious diseases, and the director of the infection
prevention and control department. After 9 months
of weekly meetings and a number of drafts, the
committee finally prepared a three-phase Infec-
tious Disease Epidemic Plan (IDEP). The activation
of phases was based on the number of confirmed
cases of MERS in the hospital, and each phase
specified a number of action items to ensure a
well-coordinated hospital-wide response. Emphasis
was placed on leadership, isolation unit allocation,
specimen handling, laboratory procedures, com-
munication, security, health care workers’ safety
and continuity of operations. This planning was fol-
lowed by a tabletop exercise to test the plan and
correct defects.

On the 21st of June 2015, a 67-year-old patient
with multiple comorbidities presented to the Emer-
gency Department (ED) with a fever and cough for
more than 10 days and eventually tested positive
for MERS-CoV via real-time Polymerase Chain Reac-
tion (rPCR). Although direct links to secondary cases
were not established, his hospital stay before death
overlapped with subsequent cases. On the 15th of
July, (approximately two weeks after the admission
of the first patient), another middle-aged patient
with multiple comorbidities, who had a strong his-
tory of camel exposure, presented to the ED with
a fever, cough and shortness of breath and tested
positive for MERS-CoV via rPCR. At least three of
the early identified positive cases had been clearly
linked to this case. Next, several cases of MERS
were identified among inpatients and health care
workers (HCWs). As part of the IDEP, contacts of
confirmed/probable cases were screened for MERS-
CoV, and additional cases were identified. By the
beginning of August, positive cases were detected
at multiple locations in the hospital, and most of
them were linked to the exposure at the ED. Eventu-
ally, the number of confirmed cases in the hospital
reached the activation threshold for Phase Il of the
IDEP, and it was activated on the 5th of August,
signaling the beginning of the KAMC-R MERS-CoV
outbreak response operation. The incident com-
mand center was immediately activated, and the
hospital medical director assumed the role of the
incident commander. A series of actions followed
the activation as dictated by the IDEP. These actions

included ensuring that all suspected/confirmed
cases were placed under proper isolation, cohort-
ing suspected/confirmed cases in dedicated units,
training HCWs in high-risk clinical areas for the
use of personal protective equipment (PPE), per-
forming fit-testing for the N-95 respirators, and
escalating the monitoring process for the compli-
ance to infection control and prevention practices.

On the 18th of August, the number of con-
firmed cases met the threshold for activation
of phase Ill of the IDEP. The incident command
team met twice daily and was responsible for
the overall management of the hospital during
the outbreak. The objectives identified during this
response phase were as follows: closing non-critical
services, cohorting suspected and confirmed cases
in separate units, training and N-95 fit-testing for
all HCWs, screening HCWs in high-risk clinical areas
for MERS-CoV, restricting visitations and imple-
menting tighter security control over all hospital
entrances. The incident command center released
daily reports and frequent staff debriefings to
update hospital staff about the situation. As a
result, outpatient clinics, dental services, elective
surgical operations, physiotherapy services, the
emergency department and all ancillary services
were closed. Mutual aid agreements with partner
health care providers were enacted to evacuate
non-MERS cases to other health care facilities.
Only critical services continued to operate during
phase lll, including hemodialysis, chemotherapy,
prosthetic valve clinics, labor and delivery, and
care of critically ill patients. A mobile hospital
was placed outside the ED to triage patients away
to other healthcare facilities and identify criti-
cally ill patients who required admission to the
ED. Community engagement was also a vital part
of the response, and it was accomplished through
identifying spokesmen, joint press conferences and
regular updates posted on social media outlets.

In this instance, the measures taken in phase llI
of the IDEP, in addition to partnership with local and
international public health agencies, succeeded in
stopping cross transmission and controlling the out-
break. The last recorded date of onset of symptoms
of a MERS-confirmed case was on the 28th of August.
However, the command center took a conserva-
tive approach regarding the decision to deactivate
the IDEP and decided to extend the activation for
twice the incubation period of a MERS-CoV infec-
tion. Finally, on the 18th of October, the IDEP was
officially deactivated, marking the end of the out-
break.

Nosocomial infectious disease outbreaks are seri-
ous threats that can impose great stress on any
given healthcare facility if not managed properly.
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This experience resulted in a deeper understanding
of nosocomial MERS outbreaks and highlighted sig-
nificant room for improvement. The lessons learned
at KAMC-R have initiated a transformation process
that will support the ongoing task of eliminating
shortcomings and mitigating future outbreaks.
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