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Selecting the Best Personal Protective Equipment and Hazard Reduction 
Strategies in the Evolving Scientific Landscape of COVID19. 
 

 
Introduction: 
The novel COVID-19 pandemic has placed a number of unforeseen and competing pressures on 
medical systems: 
 
1. Delays to diagnosis, making the early identification of COVID-19 limited to clinical criteria, 
which also have not been validated; 
2. Exposure to a pathogen that is variably understood; 
3. Worldwide surge demands for Personal Protective Equipment (PPE), compounded by a lack 
of decentralised production internationally.   
 
The purpose of this document is to guide the development of COVID 19 hazard reduction in 
acute settings taking into account the influence diagnostic imprecision, a variably understood 
pathogen, a shortage of Personal Protective Equipment. This document does not represent 
current Horizon Health Network or Vitalite policy. However, it is meant to help Healthcare 
Workers (HCW) make informed decisions when completing a Point of Care Risk Assessment 
(PRCA) and assist in informing the development of countermeasures.  
 
Disease Background. 
COVID-19 is a novel Coronavirus that is a respiratory disease. The disease has a mean 
asymptomatic incubation phase of 5 days but can be as long as 12.5 days (Li, 2020), followed by 
a symptomatic phase that lasts approximately two weeks. The proportion asymptomatic or 
presymptomatic is approximately 50%. The longest report of a person remaining infectious 
after initially testing positive is one month (Kimball 2020).   
 
COVID-19 Transmission. 
The basic reproduction number denoted R0, (pronounced R nought) of an infection can be 
thought of as the expected number of cases directly generated by one case in a population 
where all individuals are susceptible to infection. The R0 gives a number to how infectious a 
disease is. 
 
The estimated R0 of COVID-19 is estimated to be between 2-2.5 (Zhang, S 2020) which is 
comparable to the 1918 Influenza outbreak and more infectious than H1N1. 
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COVID-19 is known to spread by contact and droplet infection (Chih-Cheng, Lai 2020). Airborne 
transmission though bioaerosols has been seen in similar coronaviruses, for example MERS 
(Adhiakri 2019) and SARS (Yu 2004), as well Influenza H1N1 (Zang 2013). Given the comparable 
R0 of other viruses that have airborne spread, it is plausible that COVID-19 may also to some 
extent spread by bioaerosols.  The significance of bioaerosol production is that the small 
particles released can remain airborne for a prolonged time period. A rapid expert opinion 
issued to the White House on April 1st, 2020 by reads “While the current SARS-CoV-2 specific 
research is limited, the results of the available studies are consistent with aerosolisation of the 
virus from normal breathing?” (Fineberg 2020).  
 
There is no evidence to understand how COVID-19 spreads in the presymptomatic or 
asymptomatic phase. There is epidemiology and microbiology evidence to show that during the 
symptomatic phase, in hospitalised patients and in the community, COVID-19 spreads by 
droplet and contact (WHO China Report, 2020).  More recent studies have shown possible 
spread by bioaerosol with viral samplers finding virus on the patient, on the bed, personal 
items, electronic devices, reading devices, in the air, on the floor and concentrated around 
patient toilets (Santarpia, J. 2020).  
 

 
 
Aerosol Generating Medical Procedures 
An aerosol is formed when particle size is less than 5 um and is known to be generated with a 
variety of medical procedures, many of which are central to the stabilisation and critical care of 
hypoxic patients. Aerosolization has been seen in patients receiving oxygen delivery as low a 1 
litre/min (Santarpia, J. 2020), and is also seen with non-rebreather masks, venturi and oxygen 
masks (Hui, D,S. 2006), High flow nasal cannula (Hui DS 2019, Leung CC 2019, Loh NH 2020), 
and non-invasive ventilation (Singh A, 2008). Each method of oxygen delivery causes different 
levels of aerosolization.  
   



COVID 19 Emerging Science, Risk Reduction and PPE V1 April 2nd, 2020. Dr. J French 

 
 
All methods of oxygen therapy are associated with aerosolization. (Whittle, J. 2020; Leonard, 
S. 2020).  
The following are also described as aerosol generating medical procedures: 

• Endotracheal intubation & extubation (Cheung, J. C. 2020); 
• High frequency oscillatory ventilation; 
• Bag mask ventilation (Chan. M,T 2018; Christian. M, D. 2004); 
• Bronchoscopy and bronchoalveolar lavage; 
• Laryngoscopy; 
• Autopsy of lung tissue; 
• Nasopharyngeal washing, aspirate, and scoping; 
• Sputum induction; 
• Airway suctioning; 
• Breaking closed ventilation system, intentionally (e.g., open suctioning), unintentionally 

(e.g., patient movement); 
• Cardio-pulmonary resuscitation; 
• Tracheostomy care; 
• Chest physiotherapy (manual and mechanical cough assist device (MI-E))  
• Administration of aerosolizing or nebulizing medication 
• Abscess/wound irrigation (non-respiratory TB) (CADTH 2011) 
• Naspoharyngeal Swab testing is NOT considered an AGMP. 

 
NIOSH Countermeasures 
The National institute for Occupational Safety and Health (NIOSH), describes a hierarchy of 
controls to reduce threats from hazards: 
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Of note PPE is at the bottom of the pyramid and considered the least effective. The world 
health organisation recommends the following steps to reduce hazard exposure that resonates 
with the NIOSH hierarchy.  
“Administrative controls include ensuring resources for infection prevention and control (IPC) 
measures, such as appropriate infrastructure, the development of clear IPC policies, facilitated 
access to laboratory testing, appropriate triage and placement of patients, adequate staff-to-
patient ratios, and training of staff.  
Environmental and engineering controls aim at reducing the spread of pathogens and the 
contamination of surfaces and inanimate objects. They include providing adequate space to 
allow social distance of at least 1 m to be maintained between patients and between patients 
and health care workers and ensuring the availability of well-ventilated isolation rooms for 
patients with suspected or confirmed COVID-19”. 
 
 
How effective is PPE? 
SARS (Co-1) had an R0 of between 2-5 and caused nosocomial infections in a number of 
healthcare workers. It has a higher lethality than COVID-19.  In patients not receiving 
aerosolising procedures N95 masks were no more effective than surgical masks. However, 
when people used a combination of masks, handwashing, gloves, gowns, with a high level of 
compliance, there were no infections (Yin WW 2004).  PPE alone, or PPE used incorrectly 
without hand washing is ineffective.  
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Eye Protection 
Droplet transmission via the eyes is accepted. Face shields offer effective protection against 
droplet contamination (Lindsay, W. 2014).  Studies using aerosolised live attenuated influenza 
vaccine have shown a reduction in transmission using non-vented Uvex goggles (Bischof, W. 
2010) though no head to comparisons with vented anti-splash glasses and visors has been 
conducted.  
  
Countermeasures for Bioaerolisation and Aerosol Generating Medical Procedures 
Surgical masks worn by patients have been shown to reduce droplet spread, reduce spread by 
bioaerosolisation and spread from AGMP, in prior diseases and is likely to be effective in COVID-
19 (Chan, K. 2020).  

 

  
 
Test Characteristics of COVID Disease Criteria.  
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The published evidence shows that ILI  screening tools have a very poor test characteristics with 
H1N1 - "The sensitivity and specificity of the influenza-like illness screening tool were 75.6% 
(95% CI 61.3% to 85.8%) and 46.3% (95% CI 38.2% to 54.7%), respectively.” (Mulpuru et al 
2013)  
 
The Chinese CDC criteria include more clinical features and are therefore more likely to have 
increased sensitivity, though the test characteristics have not been studied.   
 
 
PPE Sparing practices 

1. “Consider using telemedicine to evaluate suspected cases of COVID-19, thus minimizing 
the need for these persons to go to health care facilities for evaluation” (WHO 2020). ERs 
should maximise the use of communications technology to reduce proximity 
communication for nurses and doctors.  

2. Use physical barriers to reduce exposure to the COVID-19 virus, such as glass or plastic 
windows (WHO 2020). ERs should ensure wherever possible plexiglass or a similar 
barrier is used.  

3.  “Restrict health care workers from entering the rooms of COVID-19 patients if they are 
not involved in direct care. Consider bundling activities to minimize the number of times 
a room is entered (e.g. check vital signs during medication administration or have food 
delivered by health care workers while they are performing other care) and plan which 
activities will be performed at the bedside” (WHO 2020). This can be operationalised as: 

a. In stable patients, the vitals and swab are done in a single contact; 
b. For patients that require blood work, the vitals and swab are done in a single 

contact; 
c. For sicker patients that require direct clinical assessment POCUS allows the MD 

to remain further away than using a stethoscope, and is more accurate, apart 
from when detecting wheeze.  

d. Do not duplicate clinical examinations, for example when RTs and MDs need to 
assess the chest.  

4. Surgical masks may be worn for prolonged periods.  
a. There is limited evidence to understand the effectiveness of prolonged mask use, 

however masks worn over 4 hours droplets from the mask increases and can 
contaminate a surgical field (ref).  

b. The mask should also be removed if it has become wet, contaminated, or 
damaged.  

c. Studies that have considered the healthcare workers as potential vectors have 
shown no carriage of COVID-19 in patients not receiving AGMPs (Ong, 2020). 
Masks may be worn when seeing multiple patients unless you have performed 
an AGMP 

d. When removing masks and eye protection, the team member must first wash 
their hands, remove their eye protection, clean it using Oxivir wipes then dispose 
of the mask and then again wash their hands.  
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5. N95s can be worn for multiple patients only when caring for multiple patients that have 
COVID for up to 4 hours (WHO 2020).  N95s always must be removed after an Aerosol 
Generating Medical Procedure (AGMP). 

6. Wearing masks for prolonged periods and between patients is not however supported 
by Horizon Health Network or Vitalite.   

7. c. Gowns are not required if the primary, secondary and tertiary risk assessments do not 
reveal the presence of COVID symptoms (for example a patient seen in RAZ after phone 
assessment by the physician).  

8. Gowns can be used for multiple patients in triage if not physical contact occurs between 
the gown and the patient. If the only contact was with a gloved hand in triage,  

9. N95 and Surgical mask decontamination. N95 Masks and surgical masks can be sterilized 
by a variety of methods, including Hydrogen Peroxide vapour or plasma, heat 
treatment, Ethylene oxide, and UV light (www.N95decon.org).  

a. Used N95s and surgical masks will be disposed of in clearly marked receptacles. 
Visibly soiled or damaged masks will be disposed of. 

10. Marking the 2m distance from the head of the patients bed is a simple way to 
recognised unsafe proximity. 

 
COVID-19 Emergency Departments Standard Precautions Vary.  
Wearing a surgical mask and eye protection routinely in Emergency Departments for all 
patients during the COVID 19 pandemic has been adopted in multiple Canadian provinces 
(Ontario Government 2020) and multiple countries (UK Government 2020) and was supported 
recently by the Canadian Association of Emergency Physicians (CAEP 2020). Universal masking 
for all hospital staff has also been adopted in multiple countries (Klompas 2020).  
 
This practice has been adopted in multiple settings to offset the risk of unforeseen events that 
occur frequently in emergency departments (Stang 2013) and the increase interaction people 
are likely to have with patients carrying COVID when compared to the normal population. 
Wearing a mask will also help reduce the spread of COVID 19 between staff and from staff to 
patients if the bioaersolisation is found to be clinically important.  
 
Expert guidance in HHN recommends the use of Standard IPC precautions once the patient has 
received an adequate risk assessment. Once the patient has received a primary, secondary and 
tertiary assessment confirming the absence of COVID symptoms standard precautions are 
recommended by HHN and expert guidance. 
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Saint John Regional Hospital Emergency Department (ED) COVID 19 
Hazard Reduction, Personal Protective Equipment (PPE) and Patient 
Streaming – Standard Operating Procedure (SOP)  
 

“The application of routine practices and additional precautions is based on a 
point-of-care risk assessment (PCRA). Each HCW has a responsibility to 
perform a PCRA before every interaction with every patient and/or the 

patient’s environment, and to ensure that appropriate control measures (i.e., 
routine practices and, if necessary, additional precautions) are in place to 

prevent transmission of microorganisms”. (PHAC 2013) 

 
1. Cordon Control. 
All staff and patients enter by the Emergency Department main entrance and are screened. 
Cordon control measures have been introduced to limit flow of patients and staff to restricted 
areas. Visitors can only accompany patients if they are accompanying a child (16 years or less) 
or for exceptional compassionate reasons and once they have been screened. All persons 
entering the ED will perform hand hygiene.  
 
2. Which patients are given a mask? 
Masks reduce the spread of droplets and bioaerolisation (ref). Only patients that screen 
positive for COVID symptoms or risk factors are given a mask (ref). All persons regardless of 
screening criteria, mist was their hands or use a alcohol based hand rub (ABHR) on entering the 
ED. 
 
3. Front Door Screening (Primary Screening) 
“Health care workers have a responsibility to perform a Point of Care Risk Assessment (PCRA) to 
assess the infectious risk posed to themselves and others” (HHN, IPC).  
 
All patients will be screened at the front door by a Licenced Practical Nurse (LPN) or Nurse 
accompanied by a Security Guard. All patients will be screened by asking them the following 
criteria taken from the Chinese CDC criteria (CDC China 2020) and other evidence (ENT - UK): 
 

Section 1 Must have one from Section A and one from Section B 
Section A 
Must have one of the below: 

 
 
                
 

AND 

Section B 
Must have one of the 
below: 

□ Self Reported Fever □ Dry cough (67.7%),  
 

□ Measured Fever (87.9%) 
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□ Chills (11.4%) 
 

OR 
Section 2 Must have any two of the following: 
□ Fatigue (38.1%) □ Sputum Production 

(33.4%) 
□ Sore Throat (13.9%) 

□ Headache (13.6%) □ Myalgia or Arthralgia 
(14.8%) 

□ Nausea or Vomiting 
(5.0%) 

□ Nasal Congestion (4.8%) □ Diarrhea (3.7%) □ Hemoptysis (0.9%) 

□ Conjunctival Congestion 
(0.8%) 

□ Anosmia  

 

 
 
 
 
 
 
 
If 1. and 2. OR 1. and any two of 2-15 they are positive for COVID symptoms. Ask them to put 
on a mask, wash their hands and transfer the patient to COVID Cove, or COVID Corridor for 
further triage if there is no immediate space in COVID Cove.  
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If the patient screens negative for COVID symptoms, then ask the patient about the following 
other risk factors: 
 

Ask the patient  YES/NO 
Have you travelled outside the Province in the last two weeks?   
Have you had contact in the last two weeks with anyone that has had a cold or 
cough or a flu like illness 

 

Have you been in contact with anyone that has a positive COVID test?  
Have been in contact with anyone tested for COVID?  

 
Appendix 1 contains the front door screening tool. 
 
1. COVID Risk Factors and another Primary Presenting Complaint (COVID Contact). If the patient 
has no COVID symptoms but has other risk factors, and presents with another presenting 
complaint, ask them to put on a mask, wash their hands and transfer the patient to regular 
triage. Alert the triage nurse the patient has potential risk factors for being a COVID carrier but 
has no COVID symptoms. The patient goes through regular ER triage and is placed in the most 
appropriate room for their presenting complaint on standard precautions. 
 
2. COVID Risk Factors and no other presenting complaint (COVID concern).  If the patient has no 
COVID symptoms but has other risk factors, and presents with no other presenting complaint, 
ask them to put on a mask, wash their hands and transfer the patient to COVID triage. Alert the 
triage nurse the patient has potential risk factors for being a COVID carrier but has no COVID 
symptoms. The patient goes through COVID ER triage and is redirected home to the COVID 
Surge Clinic.   
 
4. COVID Triage. (Secondary Screening) 
COVID Triage will be staffed by one nurse and one LPN as a minimum requirement. Staff in 
COVID triage will wear contact droplet precautions (REF). Patients streamed to COVID triage 
will be assessed for physiologic stability and using the standard ER triage process (REF). Mild 
patients meet Surge Clinic Criteria are referred to the surge clinic using the referral form and 
fax number.  The physiologic criteria below are taken from a national patient early warning 
system (RCP UK).  
 
 Mild Moderate Severe  Critical Peri-

Arrest 
Level of Conciousness 
AVPU or GCS1 

Alert (AVPU) 
GCS 15 

Alert (AVPU) GCS 
15 

Confused, AVPU 
GCS 13-14/15 

AVPU GCS less 
than 13.  

 AND AND OR OR 

Respiratory Rate 1 12-20 21-24 greater than 24 Less or equal to 
8 
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 AND OR OR OR 

Oxygen Saturation % 
on Air % 1,2 96 or above 94-95 92-93 91 or less 

 AND OR OR OR 

Pulse Rate 1 51-110 111-130 greater than 130 absent radial 

 
Appendix 2. Contains the Secondary Screening tool.  
 
5. Standard ER Triage. 
Standard ER triage will be performed by a minimum of one Registered Nurse and one LPN using 
the Canadian Triage and Acuity Scale (CTAS). Minimum PPE are both staff wearing contact 
droplet precautions recommended by PHAC and IPC (HHN IPC). 
 
6. Patients Arriving by Ambulance.  
NB EMS will screen all calls using the agreed public health case definition. The standard case 
definition for influence like illness has a sensitivity for influenza of 75% (ref). The standard case 
definition also does not contain many of the novel symptomology seen in COVID patients (ref).  
For this reason, all patients arriving by ambulance will be initially assessed using 
contact/droplet precautions, and then further risk assessed. Further risk assessment to 
ascertain the level of PPE required is supported by PHAC and IPC guidance (ref). The patients 
PPE requirements can be downgraded once all risk factors have been considered by the 
attending nurse and physician.  
 
7. Patients coming through regular triage to all non-critical areas (Acute, RAZ). 
Patients will be rescreened for COVID symptoms by the attending physician by phone to 
identify those patients in need of Contact/Droplet precautions (tertiary screen). The clinical 
history is also taken by phone to reduce patient exposure. Mobile phone numbers are obtained 
during registration. If a mobile phone number is not obtainable or practicable, the patient 
history is taken while maintain a 2-metre minimum distance. If no features of that meet the 
clinical COVID criteria are met, then standard precautions can be used.   
 
8. Cardiac Arrest, Critically ill and Confused Patients.  
Cardiopulmonary Resuscitation 
IPC Risk Assessment: High chance of being in direct contact with blood and body fluids, 
respiratory droplet and very high likelihood of AGMP.  
 
Patients that require immediate CPR resuscitation will be managed in a negative pressure 
room, with staff wearing a fit tested N95 mask, Level 3 or 4 gown, a face shield and sized 
gloves.  
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Cardiopulmonary resuscitation will be sequenced to maximise team safety given prior 
experience with SARS (ref).  
Equipment. Prior to arrival the Lucas backplate is positioned and the Side Stream EtCO2 is 
activated. The CMAC is brought into the room with equipment needed for intubation only. The 
defibrillator is placed in the room, while the crash cart remains in the cold zone.  The smaller 
Ultrasound will be held outside the room if needed. The airway cart remains in the cold zone.  
The crash cart will be held outside the room. 
 
Prior to arrival team members will be divided into a hot team and a cold team.  
The hot team will Donn using a buddy system. Team ID stickers will be applied. The hot team 
consists of: 

1. Physician Team Leader 
2. Nurse 1 – IV access, bloods, medication administration 
3. Nurse 2 – Monitoring, vitals 
4. RT – Airway  
5. LPN – initial CPR (optional). 

 
The cold team will remain outside the room. The cold team will consist of: 

1. Charting nurse (not in additional PPE) 
2. Medication preparation nurse or ER Pharmacist (in full PPE). The medication nurse will 

pass the medications through the ante-room or COVID cove door.   
 
 
Airway. On arrival airway management will be prioritised. An endotracheal tube will be placed 
and connected to a HEPA filter immediately. No NPA or OPA will be used. No rescue breaths 
using a bag valve mask will be given. Compressions will pause while intubation is achieved. 
video laryngoscopy is preferred. Tube placement is confirmed with side stream End tidal CO2 
(ETCO2). Disconnecting to remove Easy Cap, and the use of easy caps is discouraged to reduce 
circuit disconnections.  
Breathing. Once a patent airway is achieved, via an ETT, HEPA, ETCO2 ventilation using a BVM 
will start. If the patient achieves ROSC, then the patient will be placed on a ventilator.  
Circulation. The use of multiple team members to perform CPR is discouraged. Nurse 1, 2, or 
the LPN will attach the Lucas device.  
 
9. Major trauma.  
IPC risk Assessment. Contact with bodily fluids is frequent in trauma patients (contact), as is 
cough, vomiting, and epistaxis and airway soiling (droplets).  

If AGMP likely (Advanced Airway and O2) – N95, gloves, Level 3, 4 gown, eye protection, 
negative pressure room. 

If AGMP unlikely – droplet contact precautions, normal room with closable door.  
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10. Confused, delirious or intoxicated patients.   
IPC Risk Assessment. Contact with bodily fluids is frequent in patients that are confused, 
intoxicated or delirious (contact). Vomiting and coughing is common in delirious patients 
presenting to emergency departments (droplets).  

If AGMP likely (Advanced Airway and O2) – N95, gloves, Level 3, 4 gown, eye protection, 
negative pressure room. 

If AGMP unlikely – droplet contact precautions, normal room with closable door.  
 
11. Patients with Respiratory Failure that Require Advanced Airway Management. 
IPC Risk Assessment. Contact with bodily fluids and are inevitable with Advanced Airway 
Management (Contact). Vomiting and coughing are common in patients requiring advanced 
airway management (droplet) to aerosolized respiratory particles are inventible with Advanced 
Airway Management (Airborne).  
Airway management will be performed maximising team safety by changing practice, reducing 
exposure, and using adequate PPE.  
Equipment. Prior to arrival Side Stream EtCO2 is activated. The CMAC is brought into the room 
with equipment needed for intubation only. The defibrillator is placed in the room, while the 
crash cart remains in the cold zone.  The smaller Ultrasound will be held outside the room if 
needed. The Airway Cart remains in the cold zone.  
The crash cart will be held outside the room. 
 
Prior to arrival team members will be divided into a hot team and a cold team.  
The hot team will Donn using a buddy system. Team ID stickers will be applied. The hot team 
consists of: 

1. Physician Team Leader and Airway Manager 
2. Nurse 1 – IV access, bloods, medication administration 
3. Nurse 2 – Monitoring, vitals 
4. RT – Airway Assistant 

 
The cold team will remain outside the room. The cold team will consist of: 

1. Backup MD, second airway manager and hands-off team leader (donned – in full PPE) 
2. Charting nurse (not in additional PPE) 
3. Medication preparation nurse or ER Pharmacist (Donned in full PPE). The medication 

nurse will pass the medications through the anteroom or COVID cove door.   
 
A pre-induction RSI checklist will be used.  
Airway. Pre-Oxygenation will be achieved with HFNC on 6 L/min, and a BVM with a two-person 
technique (to achieve a good seal) on 15 L/min will be used. An endotracheal tube will be 
placed and connected to a HEPA filter immediately using an RSI technique. No NPA or OPA will 
be used. Minimal rescue breaths using a bag valve mask will be given. Video laryngoscopy is 
preferred. Tube placement is confirmed with side stream End tidal CO2 (ETCO2). Disconnecting 
to remove Easy Cap, and the use of easy caps is discouraged to reduce circuit disconnections.  
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Breathing. Once a patent airway is achieved, via an ETT, HEPA, ETCO2 ventilation using a BVM 
will start. The HEPA filter will remain on at all times.   
 
12. Admission Screening and Patient Disposition  
The Emergency Department will perform up to three separate Point of Care Risk Assessments 
(PRCA) to confirm, the presence or absence of COVID symptoms and COVID risk factors.  Once 
the patients. Disposition will be guided by completing the HHN COVID Risk assessment 
(appendix 3).  Further assessment of clinical stability will be conducted including the calculation 
of a SOFA score and ROX index.   
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