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n INTRODUCTION

Creparing for emerging respiratory pathogens 
is a fundamental requirement for enhance-

ments of the safeguard in healthcare settings. 
For a long-time, we had feared the emergence 
of a novel pathogen that would result in a pan-
demic. The question is not if it will happen or 
not, but when it is going to happen. In 2002, we 
had witnessed the emergence of Severe Acute 
Respiratory Syndrome Coronavirus (SARS-CoV) 
in Guangdong Province, China [1,2]. Then cases 
were described in multiple countries including 
Vietnam, Hong Kong, Canada, United Sates, Ire-
land, Vietnam, and Singapore [1, 3-10]. All the 
mentioned cases were linked to a patient who 
stayed in hotel M in Hong Kong [11]. In 2012, we 
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had seen the emergence of the Middle East Res-
piratory Syndrome Coronavirus (MERS-CoV) 
[12-14]. MERS-CoV was associated with multiple 
healthcare associated outbreaks and this became 
a hallmark of MERS-CoV [15-17]. In December 
2019, the 2019-novel coronavirus (nCoV), later 
termed COVID-19, emerged in Wuhan city, Chi-
na, and this virus is called SARS-CoV-2. There 
are multiple factors for the emergence and ampli-
fication of infectious diseases as outlined by the 
World Health Organization [18, 19]. Thus, we are 
facing an increasing pressure to be prepared more 
than before. Here, we share some points that are 
essential to be considered while we prepare our 
institutions to prevent the transmission of emerg-
ing respiratory pathogens such as the 2019 nCoV 
(SARS-CoV-2), the etiologic agent of COVID-19.

Administrative support
Infection Prevention and Control (IPC) encom-
passes the administrative level as well as the 
healthcare workers. Involving the top hospitals’ 
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management staff such as the chief executive of-
ficer, the chief medical, nursing and operating 
officers to ensure appropriate and timely support 
for all IPC preventive measures and plans. These 
administrators are expected to allocate adequate 
resources and personnel to the infection control 
department.

Communication plans
It is imperative to have an excellent communi-
cation plan that covers multiple aspects of the 
preparedness. In a study of pandemic influenza 
preparedness, the preparation and risk communi-
cation  scored 48% [20]. Health risk communica-
tion in the event of emerging infectious diseases 
is important to mitigate negative consequences 
and requires a coordinated efforts [21]. Effective 
communication should ensure active internal re-
porting system between the hospital departments 
and infection prevention and control staff. This 
communication should also include an active re-
porting system within the overall health system 
in a country in relation to suspected or confirmed 
cases. Emerging infectious disease epidemics 
and pandemics similar to other crises necessitate 
unique forms of communication [22]. In addition, 
it is important to have consultation with the pub-
lic and key stakeholder in the development of 
planning strategies for communication [23]. This 
activity is further enhanced by the rapidly grow-
ing social media and these media could be used to 
disseminate information quickly and widely [24].

Personal Protective Equipment (PPE)
Personal protective equipment is a part of stand-
ard precautions and includes the use of gowns, 
gloves, and protective mask or goggles. The avail-
ability of all required IPC supplies with easy ac-
cess to all staff should be ensured at all the times. 
Healthcare organizations may need to develop 
a stringent plan of communications to ensure 
achieving of personal protection.

“Zero tolerance” policy regarding IPC  
measures violation
It is important to implement and strictly observe 
a “zero tolerance” policy regarding the non-ad-
herence to IPC measures and that they should 
not tolerate violation among staff. Additionally, 
adopting a zero-tolerance approach to IPC meas-
ures violation is an achievable and an imperative 

goal in the setting of increasing health-care asso-
ciated transmissions of multiple organisms and 
the occurrence of outbreaks [25]. This approach 
had recently received criticism as the occurrence 
of one infection after a period of zero infection 
had resulted in blaming the infection control 
program for such occurrence. Thus, the initial 
concept was associated with positive outcomes, 
it later got more negative connection necessitat-
ing the need to express the message in a more 
positive way [26].
The emergence of MERS-CoV was linked to the 
multiple healthcare associated outbreaks and this 
is a hallmark of MERS [15]. Many of these out-
breaks were brought under control with the ba-
sics of infection control measures. So, it is very 
important to deliver a positive message for ad-
herence to infection control standards at all time 
and avoid the blame game and such program 
had been implemented to target zero tolerance to 
hand hygiene non-compliance [27].

Visual or Numerical Triage Scoring System
For effective and immediate isolation of patients 
suspected to have infectious diseases, healthcare 
workers (HCWs) should have a high index of 
suspicion. Such suspicion is improved by spe-
cific triage policies and procedures such as the 
utilization of visual alertness to prompt HCWs 
to further screen suspected patients for fever, 
respiratory symptoms, and epidemiologic links 
for early detection and isolation. Visual or nu-
merical triage scoring system utilizes a scoring 
system based on the case definition and assign a 
relative score for each epidemiologic link, clinical 
link and signs or symptoms. Such a triage system 
was used by the Saudi Ministry of Health MERS-
CoV as shown in table 1 and 2 [28]. Visual triage 
or otherwise known as respiratory triage should 
be efficient and utilized as visual clues to alert 
HCWs on the case definitions and can be used 
in emergency room (ER), hemodialysis unit, and 
urgent care units. Such visual triage was used in 
the case of MERS-CoV in Saudi Arabia [29, 30]. 
The main purpose of such visual triage is the 
identification of possible cases meeting the case 
definition through the application of evidence 
from objective observation of the patient’s char-
acteristics to prioritize emergency treatment. One 
study found that visual triage scoring system to 
have sensitivity and specificity of this cutoff score 
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of 74.1% and 18.6%, respectively for MERS-CoV 
infection [30].

Emerging Infectious Disease Drill
In a study evaluating infectious disease drills for 
MERS, measles and Ebola cases, 40% of hospitals 
failed at least one drill [31]. In addition, the drill 
identified lapses in infection control such as: hand 
hygiene (36%), PPE use (74%), and posting of iso-
lation signage (70%) [31]. These drills utilized 
unannounced mystery patient drills to test pre-
paredness for MERS and measles and other drills 
utilized patients imitating smallpox infection or 
anthrax exposure [31-33]. Recently, the Central 
Board of Accreditation of Healthcare Institutions 
(CBAHI) in Saudi Arabia had launched such a 
program to test the preparedness of hospitals to 
recognized and manage patients suspected to 
have COVID-19. Such unannounced inspections 
are thought to strengthen hospitals’ infection 
control measures and reduce risk of infectious 
disease transmission [34]. In a previous study of 
unannounced mystery patient simulating avian 
influenza attending emergency departments and 
public health centers showed that 89% did not 
respond correctly [34]. It is important to realize 

Table 1 - Visual triage showing clinical symptoms and 
signs in one section and the second section showing 
epidemiologic link to MERS-CoV. 

A. Clinica/ symptomlsign Points Score

1 Fever (≥38°C) 2

2 Cough (New or worsening) 2

3 Shortness of breath 
(New or worsening)

2

4 Nausea, vomiting, diarrea 1

5 Sore throat and/or runny nose 1

6 DM. Chronic renai failure.  
CAD/heart failure

1

B. Risk of exposure to MERS

7 Exposure to a confinned MERS 
case in last two weeks

3

8 Exposure to carnei or products 
(Direct or indirect*) in the last  
two weeks

2

9 Visit to health care facility thai  
has MERS case in last two weeks

1

Total Score

*Patient or household.
DM = Diabetes Mellitus.
CAD = Coronary Artery Disease.
MERS = Middle East Respiratory Syndrome Coronavirus infection.

Table 2 - Respiratory Triage Checklist for MERS-CoV and COVID-19 from the Saudi Ministry. of Health.

Risks for Acute Respiratory lllnesses Score

A. Exposure Risks
Any Patient 

(Adult or Pediatric)

A history of travel abroad during the 14 days prior to symptom onset.
OR
Visiting or being a resident of a high-risk area for COVID-19 in the kingdom during the 14 days 
prior to symptom onset*.
OR
A close physical contact with a confirmed case of COVID-19 or MERS-CoV in the past 14 days.
OR
An exposure to camel or camel’s products (direct or indirect**) in the past 14 days.

3

B. Clinical Signs and Symptoms and Medical History Pediatric Adult

1. Fever or recent history of fever. 1 2

2. Cough (new or worsening). 1 2

3. Shortness of breath (new or worsening). 1 2

4. Nausea, vomiting, and/or diarrhea. – 1

5. Chronic renai failure, CAD/heart failure, Immunocompromised patient. – 1

Total Score

*As determined and announced by the Ministry of Interior or Ministry of Health. 
**Patient or household.
A score ≥4, ask the patient to perform hand hygiene, wear a surgical mask, direct the patient through the respiratory pathway and inform MD for 
assessment. MRSE-CoV OR COVID-19 testing should be only done according to case definitions.
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geographic/cultural variations in holding such 
drills. In addition, drills are valuable to identify 
those failures so that specific corrective action can 
be taken and thus doing drills actually leads to 
improved outcomes.

Staff accommodation for isolation or quarantine
Quarantine is the separation or restriction of 
movement of exposed well persons for the du-
ration of the incubation period. The origin of the 
word quarantine comes from the Latin quadragina 
or the Italian quaranta, meaning 40, as sailors were 
observed 40 days before disembarkation of ship 
during the bubonic and pneumonic plague [35]. 
This procedure could be accomplished at home 
or in a designated quarantine location. These 
spacesshould be available and ready to be used 
at any time with availability of all required sup-
ply. During emerging respiratory illnesses, there 
will be a need to isolate and quarantine staff. 
During SARS, there were government quaran-
tine facilities, and those needing quarantine were 
positioned in individual rooms and meals were 
delivered [35]. For healthcare workers who had 
unprotected exposure to MERS-CoV, for example, 
it is required to quarantine themselves and SARS 
exposed staff were quarantined after exposure 
[36, 37]. In Hong Kong, 131,132 persons (50,319 
close contacts and 80,813 travelers) were placed 
in quarantine [35]. 

Routine Audits and Rounds by the Infection 
Prevention and Control Staff
Infection control risk assessment through rou-
tine audits and rounds is essential to monitor 
and protect healthcare facilities. These activities 
are very important to monitor compliance with 
infection control practices but also important as 
IPC staff would utilize these rounds for education 
and training on the case definitions. Thus, more 
routine and more frequent rounds/visits by IPC 
staff to all hospitals areas/departments especial-
ly for high risk areas such as critical care, emer-
gency rooms, hemodialysis, and burn units are 
recommended. It is important to ensure the best 
utilization of the IPC link nurses/staff to support 
the staff with this regards mainly after working 
hours. Hospitals had long been doing audit and 
feedback on fundamental concepts in infection 
control such as hand hygiene with the develop-
ment of an improvement plan to increase com-

pliance [38-40]. Thus, it is also very important to 
maximize these audits to include case definitions 
and understanding of emerging infectious diseas-
es. Audit is based on five steps: choosing a topic, 
stipulating suitable practice standards, testing ac-
tual practice by collecting data, correcting prac-
tice, and then to show improvement in practice 
(closing the loop) [41, 42].

Immediate Recognitions and Isolation  
of Suspected Patients
It is essential that HCWs are well trained on the 
case definitions for any emerging infectious dis-
ease to allow prompt identification and isolation 
of such patients. Case definitions usually rely on 
the presence of symptoms and epidemiologic 
link. It is important to ensure proper implemen-
tation of isolation with minimum exposure to the 
patients. One strategy could use the Identify-Iso-
late-Inform tool. This tool was developed for Eb-
ola virus disease containment and was adopted 
for other communicable diseases such as measles 
[43, 44].

Airborne Infection Isolation (AII) Rooms
Airborne Infection Isolation (AII) rooms, oth-
erwise known as negative pressure isolation 
rooms, are structurally engineered spaces that 
contain airborne particles within it. Ensuring ap-
propriate functioning of negative pressure isola-
tion rooms is important in airborne infections. In 
a study in the USA, negative-pressure isolation 
rooms of surveyed hospitals with airborne pre-
cautions were available in 77% [45]. In another 
study in 2009 in USA, it is reported that 15% of 
hospitals does not have sufficient numbers of 
negative-pressure rooms to accommodate current 
isolation needs [46]. Although, hospitals might 
not have sufficient Airborne Infection Isolation 
rooms, healthcare organizations should have 
plans for interim AII rooms surge capacity allow-
ing to convert rooms or areas to safely accom-
modate patients requiring AII on an emergent 
base pending the availability of a longer term AII 
rooms. Such surge capacity was indicated by 71% 
of organization in one survey [46]. SARS-CoV-2 
is considered to be transmitted through contact 
and droplet as the mode of transmission, how-
ever, it is still strongly recommended to perform 
any aerosol generating procedures under nega-
tive pressure environment [47].
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N-95 and Respirator Training and Availability
N-95 respirators are important parts of the per-
sonal protective equipment during the care of pa-
tients requiring airborne infection isolation (AII) 
precautions. The ‘N’ class indicates protection 
against non-oil-based aerosols and ‘95’represents 
that the respirator is at least 95% efficient at fil-
tering particles with a median diameter >0.3 um 
[48]. Thee use of powered air-purifying respirator 
(PAPR) is needed for those who could not be fit 
tested. PAPR draws air through a filter and deliv-
ers a filtered air under positive pressure to a hood 
that is worn by the healthcare worker [49]. PAPR is 
much more expensive than N-95 respirators [50]. 
The use of PAPR was common during the SARS 
outbreak and in one study 84% preferred PAPR 
over N-95 respirator [50]. It is imperative to make 
sure that healthcare workers receive N-95 respi-
rator fit testing or PAPR training. The purpose of 
fit-testing is to make sure that the healthcare work-
er has an N-95 respirator with the correct brand, 
model, and size designed that appropriately seals 
the face [51]. In addition, the training will focus 
on adequate training of donning and doffing of 
personal protective equipment and the practice of 
seal-check with each use of N-95 respirator [52]. It 
was found that N-95 fit testing reduced geometric 
mean exposures to airborne particles from 25% to 
4% of ambient levels before and after quantitative 
fit-testing, respectively [53]. On the other hand, 
PAPR have high-efficiency particulate air (HEPA) 
filters which filter >99.97% of oil proof particles 
0.3 μm in diameter [54]. Thus, it is important to 
have adequate supply and training on N-95. One 
study showed the availability of N-95 mask in 
95% of Emergency departments [45]. Another 
study showed that there was no difference in vid-
eo presentation, small group demonstration, and 
self-directed slide show just-in-time training mo-
dalities for N-95 fit testing [55]. 

n CONCLUSION

The emergence of the COVID-19 pandemic had 
illustrated to all healthcare organizations, the 
need to be prepared for such occurrence. It might 
had been a theoretical risk but the COVI-19 had 
showed the reality. This review had shed some 
light on few areas of concern for healthcare or-
ganizations and further studies are needed to op-
timize preparedness.
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