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(10 January 2022)

Question

What is the filtration performance of KN95
masks compared to surgical and N95 masks,
and how can their use be optimized in hospital
settings?

What we found

To inform guidance on KN95 masks usage and
approaches to improving the fit and
performance of KN95s in optimal settings in
hospitals, we identified evidence, as well as
experiences from four countries (Australia,
South Africa, United Kingdom (U.K.), and the
United States (U.S.) that are currently most
affected by Omicron (see Box 1 for a
description of our approach). We organized our
findings using the framework below.

Organizing framework

 Filtration performance of KN95 masks
compared to surgical masks or N95 masks

» Factors affecting performance of KN95
masks (e.g., fit of mask)

e Approaches to improving fit and
performance of KN95 masks
o0 Modifications
o Training
0 Other

e Optimal settings for use of KN95 masks in
hospitals (e.g., low-risk settings within
hospitals)

We identified 14 evidence documents relevant

to the question, of which we deemed nine to be

highly relevant. The highly relevant evidence

documents include:

 one full systematic review;

 three rapid reviews; and

« five single studies that provide additional
insights.

Box 1: Our approach

We identified evidence addressing the question by

searching the COVID-END inventory of best evidence

syntheses on 7 January 2022. We identified jurisdictional
experiences by searching jurisdiction-specific sources of

evidence listed in the same COVID-END guide to key

COVID-19 evidence sources, and by hand searching

government and stakeholder websites. We selected four

countries (Australia, South Africa, United Stated and the

United Kingdom) that may have implemented additio.6 (f)0.(es)-.5 (t



https://www.mcmasterforum.org/networks/covid-end/resources-to-support-decision-makers/Inventory-of-best-evidence-syntheses/context
https://www.mcmasterforum.org/networks/covid-end/resources-to-support-decision-makers/Inventory-of-best-evidence-syntheses/context



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3768550
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3768550
https://www.publichealthontario.ca/-/media/documents/ncov/voc/2021/12/omicron-variant-community-masking.pdf?sc_lang=en
https://covid.cadth.ca/infection-control/respirator-device-fit-for-individuals-with-facial-hair/
https://aci.health.nsw.gov.au/__data/assets/pdf_file/0005/658625/Evidence-Check-Facial-hair-masks-and-COVID-19-transmission.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0258191
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2767135
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0245688
https://www.sciencedirect.com/science/article/pii/S259008892100024X
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7359546/#__sec1title

Key findings from the jurisdictional scan

We reviewed the experiences of Australia, South Africa, the U.K., and the UU.S. The Australian
Department of Health recommended on 9 December 2021 that fit checks must be completed by a
wearer every time they put on a respirator, and that respirators including the P2, N95, KN95, and
FFP2, need to be tested for particulate filtration to ensure that they filter out a minimum of 94% or
95% solid and liquid aerosols that do not contain oil. In September 2020, when P2 and N95 masks
were the only particulate filter respirators (PFRs) in compliance with Australian standards, the
Infection Control Expert Group in Australia recommended that single-use PFRs can be used for a
single session of care lasting up to four hours, and that they should be discarded as soon as they are
removed, and not stored or decontaminated for reuse. They also recommended that users be
instructed in the correct method of fitting, removing and fit-checking PFRs, as training can improve
facial seal achieved.

It is unclear whether KN95 masks are being used in hospitals in South Africa or the U.K,, and
which measures are being taken to improve their fit and performance. However, the Health
Protection Surveillance Centre in the U.K. and the U.S. EDA recommend that if respirator masks
(FFP2s or N95s) are not fluid repellent, additional protection, such as a visor, be used in situations
where there is a splash risk. Both also recommend fit testing for all staff and prioritization of
healthcare workers who are most likely to be involved in performing aerosol-generating procedures.
Moreover, based on the RAG (red, amber, green) rating of wards, the Royal College of Physicians of
Edinburgh recommends that in green zones (non-COVID-19 area), surgical masks must be worn
when within two metres of a patient or in isolation rooms, in amber zones (COVID-19 cases
without aerosol-generating procedures being performed), surgical masks must be worn at all times,
and in red zones (COVID-19 cases with aerosol-generating procedures being performed), FFP3
respirators must be worn at all times.

In the U.S., the Food and Drug Administration’s (FDA) Emergency Use Authorization (EUA)
authorizing the use of certain respirator models approved by National Institute for Occupational
Safety and Health (NIOSH) in healthcare settings, included findings from NIOSH research
suggesting that all NIOSH-approved filtering facepiece respirators with exhalation valves, even
without covering the valve, performed the same or better than surgical masks, procedure masks,
cloth masks, or fabric. In addition, according to the FDA, some N95 respirators are intended for use
in a healthcare setting, specifically single-use, disposable respiratory protective devices used and
worn by healthcare personnel during procedures to protect both the patient and healthcare
personnel from the transfer of microorganisms, body fluids, and particulate material. The NIOSH
Certified Equipment List identifies that the elastomeric respirators (equipped with a replaceable
particulate filter) without exhalation valves or with filtered exhalation valves may be used in surgical
settings. Other powered air-purifying respirators (PAPRSs) approved by NIOSH should not be used
in surgical settings due to concerns that the blower exhaust and exhaled air may contaminate the
sterile field. Lastly, in an update to address NIOSH-Approved Air Purifying Respirators for Use in
Health Care Settings During Response to the COVID-19 Public Health Emergency, the U.S. FDA
indicated that facilities using elastomeric respirators and PAPRSs should have up-to-date cleaning and
disinfection procedures, which are an essential part of use for protection against infectious agents.

We also found that the Public Health Agency of Canada offers advice for the use of COVID-9
medical masks and respirators, specifically that N95 respirators achieve a minimum particulate
filtration efficiency of 95% and that when worn properly, the edges of the mask form a seal around
the nose and mouth. Moreover, Health Canada accepts the U.S. NIOSH certification as an
appropriate quality standard for N95 respirators, and all certified N95 respirators must have an



https://www.tga.gov.au/guidance-personal-protective-equipment-health-professionals
https://www.tga.gov.au/guidance-personal-protective-equipment-health-professionals
https://www.health.gov.au/sites/default/files/documents/2020/09/the-use-of-face-masks-and-respirators-in-the-context-of-covid-19.pdf
https://www.health.gov.au/sites/default/files/documents/2020/09/the-use-of-face-masks-and-respirators-in-the-context-of-covid-19.pdf
https://www.hpsc.ie/a-z/respiratory/coronavirus/novelcoronavirus/guidance/infectionpreventionandcontrolguidance/ppe/Current%20recommendations%20for%20the%20use%20of%20PPE.pdf
https://www.hpsc.ie/a-z/respiratory/coronavirus/novelcoronavirus/guidance/infectionpreventionandcontrolguidance/ppe/Current%20recommendations%20for%20the%20use%20of%20PPE.pdf
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-surgical-masks-face-masks-and-barrier-face-coverings
https://www.rcpe.ac.uk/sites/default/files/library_papers/managing_the_covid-19_pandemic_final.pdf
https://www.rcpe.ac.uk/sites/default/files/library_papers/managing_the_covid-19_pandemic_final.pdf
https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/personal-protective-equipment-euas#respirators
https://www.cdc.gov/niosh/docs/2021-107/default.html
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-surgical-masks-face-masks-and-barrier-face-coverings
https://www2a.cdc.gov/drds/cel/cel_form_code.asp
https://www2a.cdc.gov/drds/cel/cel_form_code.asp
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/powered-air-purifying-respirators-strategy.html
https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/personal-protective-equipment-euas#respirators
https://www.fda.gov/media/135763/download
https://www.fda.gov/media/135763/download
https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/medical-devices/personal-protective-equipment/medical-masks-respirators/health-professionals.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/medical-devices/personal-protective-equipment/medical-masks-respirators/health-professionals.html

approval number stamped on the mask, represented as TC-84A-####n. An expired respirator can


https://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2020/73063a-eng.php
https://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2020/73063a-eng.php

Table 1:


https://www.tga.gov.au/guidance-personal-protective-equipment-health-professionals
https://www.health.gov.au/sites/default/files/documents/2020/09/the-use-of-face-masks-and-respirators-in-the-context-of-covid-19.pdf
https://www.health.qld.gov.au/clinical-practice/guidelines-procedures/diseases-infection/infection-prevention/transmission-precautions/p2n95-mask
https://www.nds.org.au/news/kn95-respirator-masks-should-not-be-used
https://www.health.gov.za/policies-and-guidelines/
https://www.samedical.org/clinical-guidelines-technologies/clinical_guidelines
https://www.hpsc.ie/a-z/respiratory/coronavirus/novelcoronavirus/guidance/infectionpreventionandcontrolguidance/ppe/Current%20recommendations%20for%20the%20use%20of%20PPE.pdf



https://www.hpsc.ie/a-z/respiratory/coronavirus/novelcoronavirus/guidance/infectionpreventionandcontrolguidance/ppe/Current%20recommendations%20for%20the%20use%20of%20PPE.pdf
https://www.rcpe.ac.uk/sites/default/files/library_papers/managing_the_covid-19_pandemic_final.pdf
https://www.hse.gov.uk/safetybulletins/use-of-face-masks-designated-kn95.htm
https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Frespirators-strategy%2Fcrisis-alternate-strategies.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/respirators-strategy/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fhcp%2Frespirators-strategy%2Fcrisis-alternate-strategies.html
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/n95-respirators-surgical-masks-face-masks-and-barrier-face-coverings
https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/personal-protective-equipment-euas#respirators
https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization#2019-ncov
https://www.cdc.gov/niosh/npptl/pdfs/UnderstandingDifference3-508.pdf
https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/respsourceTypes.html
https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/default.html
https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/default.html
https://www.cdc.gov/niosh/docs/2021-107/default.html
https://www2a.cdc.gov/drds/cel/cel_form_code.asp
https://www.cdc.gov/niosh/npptl/topics/respirators/cel/default.html

e Other PAPRs approved by NIOSH should not be used in surgical settings due to concerns that the blower exhaust and exhaled air
may contaminate the sterile field

0 PAPRs are reusable respirators that are battery-powered and when equipped with a high-efficiency (HE) filter, provide a higher
level of protection than N95 respirators (they are 99.97% efficient against 0.3 micron particles)

e On March 28, 2020, FDA issued an update to address NIOSH-Approved Air Purifying Respirators for Use in Health Care Settings
During Response to the COVID-19 Public Health Emergency



https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/powered-air-purifying-respirators-strategy.html
https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/personal-protective-equipment-euas#respirators
https://www.fda.gov/media/135763/download
https://www.fda.gov/media/135763/download
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The COVID-19 Evidence Network to support Decision-making (COVID-END) is supported by an investment from the
Government of Canada through the Canadian Institutes of Health Research (CIHR). To help Canadian decision-makers as
they respond to unprecedented challenges related to the COVID-19 pandemic, COVID-END in Canada is preparing rapid
evidence responses like this one. The opinions, results, and conclusions are those of the evidence-synthesis team that
prepared the rapid response, and are independent of the Government of Canada and CIHR. No endorsement by the
Government of Canada or CIHR is intended or should be inferred.
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