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Effectiveness of the Middle East respiratory
syndrome-coronavirus protocol in enhancing the function

of an Emergency Department in Qatar

Shinu Varughese?, Jennan G. Read?, Abdullatif Al-Khal®, Salem Abo Salah?,
Yasser El Deeb® and Peter A. Cameron®®

Objective This study aimed to investigate the
effectiveness of a Middle East respiratory syndrome
coronavirs (MERS-CoV) surveillance protocol in the
Emergency Department (ED) at Hamad General Hospital.
Effectiveness was measured by: (a) reduction in the number
of patients admitted into the MERS-CoV tracking system;
(b) identification of positive MERS-CoV cases; (c)
containment of cross infectivity; and (d) increased efficiency
in ED functioning.

Methods A retrospective chart review was carried out of all
ED patients suspected of MERS-CoV during the height of
the epidemic (August to October 2013). An algorithm was
created on the basis of international guidelines to screen
and triage suspected MERS-CoV patients. Once identified,
patients were isolated, had a chest roentgenogram [chest
radiography (CXR)] taken, and a nasopharyngeal swab for
polymerase chain reaction (PCR) was sent with sputum
samples for testing. Patients with normal CXR and mild
respiratory symptoms were discharged with home isolation
instructions until nasopharyngeal and sputum PCR results
were available. Patients with fever and acute respiratory
distress, with or without abnormal CXR, were treated in the
hospital until tests proved negative for MERS-CoV.

Results The protocol successfully reduced the number of
patients who needed to be tested for MERS-CoV from

Introduction

Outbreak of infectious diseases has become a major
concern for Emergency Departments (EDs) worldwide
as they are frequently the first point of care irrespective
of the severity of symptoms. Pandemic influenza, severe
acute respiratory syndrome, and most recently Ebola
have had a major impact on ED functioning — with vastly
different approaches in different regions [1-4]. In the
Middle East, EDs have been particularly affected by the
outbreak of Middle East respiratory syndrome coronavirs
(MERS-CoV). MERS-CoV is a beta corona virus of the
family Coronaviridae, first identified in a Saudi Arabian
patient who died of acute pneumonia and renal impair-
ment following a flu-like illness on 23 September 2012
[5]. Globally, 877 laboratory-confirmed cases of infection
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12563 to 514, identified seven positive cases, and did not
lead to apparent cross infectivity that resulted in serious
iliness or death. The protocol also increased the efficiency
of ED and cut the turnaround time for nasopharyngeal swab
and sputum results from 3 days to 1 day.

Conclusion A highly protocolized surveillance system
limited the impact of MERS-CoV on ED functioning by
identifying and prioritizing high-risk patients. The
emergence of new infectious diseases requires constant
monitoring of interventions to reduce the impact of
epidemics on population health and health
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with MERS-CoV including at least 317 related deaths
have been reported to WHO since then [6]. The
recommended CDC methods [7] for the diagnosis of
MERS-CoV are infiltrates on chest radiograph (CXR), a
positive nasopharyngeal swab, or sputum reverse
transcriptase-PCR.

The outbreak in Saudi Arabia combined with two con-
firmed MERS-CoV cases in Qatar led to widespread
media coverage and a 46% increase in patients visiting
the ED at Hamad General Hospital (HGH) with flu-like
symptoms (fever, cough, shortness of breath) in 2013
(Hamad General Hospital Emergency Department,
unpublished data). The first case was reported on 15
August 2012, and the ED was responsible for initial
screening of patients with suspected MERS-CoV. The
ED created a protocol to isolate cases of suspected
MERS-CoV infection and instituted a surveillance
system to limit the potential spread of the disease.
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The protocol was designed on the basis of the experi-
ences of other countries during the severe acute
respiratory syndrome outbreak and considered the spe-
cific circumstances and challenges in Qatar [2,8-10].

Qatar has a unique population, which includes a highly
transient expatriate population that can potentially bring
or spread infections to various parts of the world. In
addition, the accommodation settings of blue-collar
workers, who make up a significant percentage of
Qatar’s migrant population, provide opportunities for the
spread of infection [11]. These conditions, combined
with the high mortality worldwide (initially 60%) [12], led
the Hamad Medical Corporation (HMC) to create and
implement a program for the detection, isolation, and
treatment of patients with suspected MERS-CoV [8,13].

The program faced two major challenges. The first was to
redesign the layout and flow of patients in the ED to be
able to contain the new outbreak. The second was to
educate and train the ED healthcare professionals on
implementing the protocol. The goal of this study is to
describe the interventions that were implemented to
contain the potential MERS-CoV outbreak and assess
their effectiveness in addressing these challenges and
limiting the impact on ED functioning.

Methods

Setting

HGH is the tertiary care hospital that is a part of the
HMC. HMC is Qatar’s main not-for-profit healthcare
provider. The ED is core for healthcare at HGH, sees
about 1500 patients a day, and is responsible for sig-
nificant activities related to MERS-CoV preparedness
and response.

Sample

All patients who presented with at least one symptom
suggestive of MER S-CoV (fever, cough, or shortness of
breath) were entered into the MERS-CoV tracking sys-
tem between August and October 2013. These patients
were also asked whether they had a history of recent
travel to endemic areas and/or contact with farm animals.
"This period represented the height of the MERS-CoV
epidemic.

Intervention

A corporate-wide Pandemic Preparedness committee that
included infectious disease, laboratory, radiology, and
emergency medicine staff met regularly to review the
latest international guidelines [7,9] and to integrate these
into the local context. A protocol was developed and
revised multiple times during the course of the epidemic
(Fig. 1 and Appendix A, Supplemental digital content 1,
hitp:/llinks.low.com/EJEM[A93). The ED created a dedi-
cated area in the department called MERS-CoV Corona
Triage and staffed it with trained healthcare professionals
equipped with level 4 Personal Protective Equipment
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(PPE) [2,8-10]. Staff were educated on isolation proce-
dures and the ED worked with the radiology department
to prioritize patients who presented with symptoms
suggestive of MERS-CoV (fever, cough, shortness of
breath) to have CXR evaluation. Posters were displayed
throughout the ED to educate visitors and staff on pre-
cautions and symptoms of MER-CoV. Personal emails
were sent to staff whenever there were updates to the
protocol on the latest developments on MERS-CoV
triage, treatment, and isolation (28 revisions to date). In
addition, classes were conducted by senior clinical staff to
ensure compliance and the importance of PPE use was
highlighted [3,4,14,15]. Twelve new respiratory isolation
rooms were set up and four additional rooms were mod-
ified to accommodate isolation procedures. Once a
patient was identified to be at risk of having MERS-CoV,
a CXR was immediately obtained. If the CXR showed
infiltrates, then the patient was admitted to a respiratory
isolation room. A nasopharyngeal swab and sputum
samples were sent for reverse transcriptase-PCR to
identify MERS-CoV and other respiratory viruses.
Patients with moderate to severe symptoms were treated
with oseltamivir and intravenous broad-spectrum anti-
biotics. Patients with normal CXRs and a suspicious
history were discharged home with isolation instructions
after obtaining nasopharyngeal swab and sputum samples
for PCR. The home isolation precautions continued until
a negative result was obtained from the respiratory sam-
ples. If a positive result was obtained, patients were
called back to the hospital to be isolated. In addition,
patients were advised to report back to the department if
their symptoms became worse. All patients presenting to
the department with signs and symptoms of fever and
acute respiratory distress were treated as probable cases
of MERS-CoV until proven otherwise. If a patient was
unstable, he/she was transferred to a monitored isolation
bed. Any immune compromised patients with symptoms
suggestive of MERS-CoV were directly placed under
observation in isolation until proven negative for MERS-
CoV infection.

Data

A retrospective explicit chart review was performed of all
ED patient files suspected of MERS-CoV infection
during the study period. Data collected from the charts
included age, sex, nationality, history of recent travel to
endemic areas, comorbid illnesses, CXR findings, out-
come of nasal swab, outcome of serological studies, and
final disposition.

Outcomes

The effectiveness of the surveillance system was mea-
sured by the following outcomes: (a) reduction in the
total number of patients admitted for investigation in the
MERS-CoV tracking system; (b) identification of positive
MERS-CoV cases; (c) containment of cross infectivity;
and (d) increased efficiency in ED functioning.
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Fig. 1

Male triage: 750 —1000 patients/day
Total screened for MERS=330

Female triage: 350 —-500 patients/day
Total screened for MERS =184

y

Provided face mask and fast tracked for
chest radiography and nasal swab

/

Positive finding on chest
radiograph
Number: 304

/N

Clinically unwell®
e Admitted to ICU

e Admitted to
medical ward

Number ICU=27
Number admitted=93

l

Positive for MERS
Number=7

Clinically well
e ED isolation
e PCR for respiratory
samples

Number=184

AN

Negative finding on chest
radiograph
Number: 210

SN

Clinically well Clinically unwell®
¢ Discharge with o Admitted to
home isolation short stay
o Follow-up swab isolation

e PCR for respiratory
samples

e Follow-up swab
¢ PCR for respiratory

Number=62 Number = 148

Protocol for screening and triaging at-risk patients (n=514). At-risk patients identified based on inclusion criteria listed in the text and Appendix A
(Supplemental digital content 1, http://links.lww.com/EJEM/A93). Males and females are segregated in the figure because they are treated in
separate areas in the ED. ®Significant comorbid condition/immunocompromised. ED, Emergency Department; MERS, Middle East respiratory

syndrome.

The study was approved by the Hamad Medical
Corporation’s Institutional Review Board and all patient
records were de-identified to ensure anonymity and
confidentiality.

Results

Table 1 provides descriptive information on patient
characteristics during the implementation of the surveil-
lance protocol and the MERS-CoV tracking system
(August to October 2013). Compared with the same time
period in 2012, there was a 36% increase in the total
number of patients visiting the ED (26 754 additional
patients). This jump was partly because of the rapid
growth in Qatar’s migrant population leading up to the
2022 World Cup [11]. Importantly, there was also a 46%
increase in the number of patients presenting with
influenza-like symptoms (Hamad General Hospital
Emergency Department, unpublished data), which
placed increased pressure on the ED to correctly identify
and contain potential MERS-CoV cases.

Table 1 Profile of emergency department patients, August to
October 2013
Outcome Number
Total number of patients 100 751
Patients with influenza-like symptoms 12563
Patients screened for MERS 514
Male 330
Female 184
Positive chest radiography
ED isolation 184
ICU admitted 27
Floor admitted 93
Negative chest radiography
Home isolated 62
Short stay admitted 148
Positive for MERS 7
Mortality 1
Survival 6
Other infectious diseases
H1N1 34
Tuberculosis 25
Other comorbid illness® 171

ED, Emergency Department; MERS, Middle East respiratory syndrome.
#Conditions include diabetes, hypertension, congestive heart failure, renal, and/or
liver failure.
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"The surveillance system procedures shown in Fig. 1 were
based on an algorithm (Appendix A, Supplemental digital
content 1, Azup:/llinks.lww.com/EJEM/A93) that was cre-
ated and updated regularly by senior clinicians on the
basis of international guidelines. The protocol was cre-
ated in light of the local context in Qatar, particularly with
respect to the country’s close proximity to endemic areas.
The protocol resulted in several outcomes. First, the
number of patients triaged as being at risk of MERS-CoV
was narrowed from 100 751 total ED patients during the
study period (August to October 2013) to 12563 pre-
senting with a flu-like illness. The following exclusion
criteria were used to further narrow the pool to 514
patients: (a) no history of recent travel to endemic areas;
(b) no contact with MERS-CoV cases and/or animals
especially camels; and (c) positive indication of alter-
native diagnoses (e.g. bacterial pharyngitis). The 514
cases were provided face masks and sent directly for
CXRs, and nasopharyngeal swabs and sputum were
collected.

Results for CXRs were available immediately, which
allowed the ED to further classify potential MERS-CoV
cases until definitive results returned from the laboratory
(initially 2-3-day turnaround). The patients were cate-
gorized into two groups on the basis of the radiographs:
those with definitive pulmonary infiltrates consistent
with pneumonia (7 =304) and those with a normal CXR
(7=210). The cases with positive CXR findings included
those who were relatively clinically well (z=184) and
those who were clinically unwell (z=120). The clinically
unwell were patients with significant comorbid condi-
tions, of whom 27 patients were admitted to the ICU and
93 were admitted to the medical ward. Patients with
normal CXRs were similarly classified into clinically
unwell and clinically well. Those who were clinically
unwell were admitted to ED isolation (#=148). The
clinically well (#=62) were discharged to home isolation
and provided detailed instructions on preventative and
containment measures to limit possible spread of the
disease.

Results from the respiratory samples were initially
available 2-3 days after sampling and arrangements were
discussed with home-isolated patients on further steps in
the case of a positive result. Home isolation was dis-
continued if the results of respiratory samples came back
negative. The Pandemic Preparedness Committee
worked with ED and the laboratory department to
shorten the turnaround time to 1 day by ensuring optimal
timing of specimen delivery to the laboratory, increasing
the virology technical staff, and extending the number of
shifts to cover evenings and weekends. This enhanced
the process of identifying cases and discontinuing isola-
tion early for those with negative tests and significantly
reduced the number of patients admitted to the medical
wards. The protocol was continually updated during the
epidemic, with 28 revisions, and each revision was
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communicated to staff using mass emails and regular
departmental meetings. A cluster of three cases of
MERS-CoV, as a consequence of one patient who was
not restricted to his bed, resulted in refinement of the
isolation procedures and changes to the protocol to
enable mandatory isolation within the hospital. This
patient did not follow the isolation procedures, resulting
in the transmission of MERS-CoV from an infected
patient to him and then transmission from him to another
patient.

Discussion

Infectious disease outbreaks can paralyze hospital func-
tion if not dealt with effectively. EDs have to quickly
identify and process patients, admit appropriate patients,
and not miss any cases. This has been the situation with
the outbreak of MERS-CoV in the Arabian Peninsula.
The results from this study show that the creation and
implementation of a MERS-CoV surveillance protocol in
Qatar was effective in reducing the number of patients
who needed to be screened, isolated, and admitted for
investigation. The protocol was also effective in identi-
fying patients with true infection.

The experience with MERS-CoV shows that contain-
ment and treatment of epidemics are disease and context
specific. As such, protocols must be reviewed and
updated on a frequent and ongoing basis. The need to
quickly isolate patients in single rooms has a significant
impact on future ED designs. This process mandates a
change in ED layout with more single rooms and
respiratory isolation rooms with negative pressure in the
triage and fast-track areas to enable rapid isolation. Older,
open ED designs, without isolation rooms, do not allow
for this flexibility.

A review of single room isolation versus negative pressure
rooms is also needed as the effect on space and patient
flow 1is significant. Universal application of overly
restrictive policies that mandate negative pressure isola-
tion may be counterproductive in the early stages of
processing potentially infected patients. The impact of
such policies on staff time is significant because of the
time requirements needed for the application of PPE.
The equipment can hinder patient—staff communication
and limit patient access to family support, which is par-
ticularly important in countries such as Qatar where
family presence is expected during illness.

In addition, overuse of restrictive protocols can result in
staff becoming complacent with many negative cases so
that when a positive case presents, the risk is potentially
increased. Training and auditing of staff has been
emphasized in recent Ebola cases in the USA and other
industrialized nations [16—18]. Without constant obser-
vation, surveillance, and reporting back of the level of
compliance with the appropriate infection control
measures, it is not possible to maintain a high level of
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compliance. It is essential that EDs quickly screen and
target high-risk patients to ensure a high level of com-
pliance for those who are truly at high risk. It is clear that
different approaches are needed for different epidemics
as protocols that work for an Influenza epidemic are
unlikely to work for MERS-CoV, Ebola, or other emer-
ging infectious diseases (Hamad General Hospital
Emergency Department, unpublished data) [3-6]. Viral
load and viral shedding are disease specific and can result
in different periods of potential cross infectivity. CDC’s
current guidelines, for example, identify temperatures of
at least 100.4°F (>38°C) accompanied by other related
symptoms as the threshold for screening Ebola patients
[19], whereas patients with MERS-CoV appear most
infective when they develop pneumonic changes on
CXR. Hospitals must be able to quickly adjust to a
rapidly changing profile of patients as the epidemic
unfolds. This requires a system-wide approach as well as
a specific ED approach to implementation.

This study is not without limitations. Because this is a
retrospective study, the final outcome of patients who
were home isolated or discharged was not known unless
they developed a relapse, died, or returned to the ED.
Given national mandatory reporting and referral, it is
unlikely that any cases with clinically significant symp-
toms were missed within Qatar. There were only a small
number of positive cases; thus, it is difficult to determine
how effective the surveillance program would be in the
case of a larger outbreak. However, all known positive
cases of MERS-CoV in Qatar were identified correctly in
the ED using this system. There were no known cases of
cross infectivity after the protocol was instituted apart
from when a behaviorly disturbed patient did not follow
instructions in the ED. Subclinical cases may have
occurred — but no positive swabs were obtained in
patients who were screened without symptoms.

Conclusion

A highly protocolized surveillance program limited the
impact of MERS-CoV on ED functioning. Despite hav-
ing to monitor and investigate 514 patients with pneu-
monia and isolate 260 of these, the surveillance measures
put in place proved effective in maintaining normal
patient flows. All positive cases were identified by the
protocol and no cases returned to the ED after being
cleared according to the algorithm. No cross infectivity
between patients or staff resulted from isolation proce-
dures associated with the protocol.
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