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To the Editor—We read with great interest the article by Wang et
al' and the study by Cheng et al® that highlighted the vital role of
N95 respirators for preventing SARS-CoV-2 transmission and
COVID-19 among healthcare workers (HCWs). The protective
role of N95 respirators in other respiratory diseases could be
translated to tackle the COVID-19 pandemic.! Preliminary results
in Hong Kong demonstrated that the use of N95 respirators for
triage, for medical care of suspected or confirmed cases and during
aerosol-generating procedures, drastically reduced COVID-19
infection among HCWs.> We acknowledge that the effectiveness
of N95 respirators to prevent SARS-CoV-2 transmission should
be confirmed and their use in clinical practice should be supported
during the COVID-19 pandemic. However, we are facing a
scenario of global shortage in availability of personal protective
equipment (PPE), including surgical masks and N95 respirators.’
Countries are in dispute over the insufficient number of manufac-
turers. With unfair markets and increasing prices, low- and
middle-income countries are at risk of losing their ability to acquire
PPE for their HCWs. Several studies have previously reported
methods for PPE decontamination? or reuse of N95 respirators.’

Globally, the discussion by health authorities regarding new
approaches to managing the N95 respirator shortage is urgent.
The extended use or reuse and/or implementation of decontami-
nation methods of N95 respirators might be an alternative that can
prevent SARS-CoV-2 transmission among HCWs during the
COVID-19 pandemic. Therefore, we have summarized recom-
mendations regarding the extended use or reuse of N95 respirators,
and we provide an overview of published information by regula-
tory authorities, surveillance organizations, and ministries of health
of several countries.
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Two researchers independently scrutinized the websites of the
regulatory authorities of countries or regions and of ministries of
health that a members or associates of the International Coalition
of Medicines Regulatory Authorities (ICMRA).® Following the
screening of information up to April 10, 2020, information from
each country or region was collected in an electronic database.
We collected the date of publication and information and excerpts
from the guidance document regarding the recommendations
for extended and reuse of N95 masks or filtering face pieces
(FFPs). Extended use was defined as use for longer periods without
removing the respirator (eg, treating several patients or working
for >1 shift without interruption), and reuse indicated that the
respirator was removed, stored, and used at least 1 more time.”

Overall, 27 countries or regions were screened: 5 countries
(19%) only allowed extended use (Canada, France, Mexico, New
Zealand and Sweden); 2 countries (7%) mentioned only reuse
(Germany and Netherlands); and 3 countries (11%) recommended
both strategies for rationing N95 respirators (Brazil, European
region and the United States). No information was available
on extended use or reuse of N95 respirators in the websites of
17 countries (63%). Some countries (Germany and Netherlands)
recommended specific methods for N95 respirators decontamina-
tion, and others (Europe and United States) mentioned several
options, leaving the decision to health services managers (Table 1).
The following decontamination methods were mentioned: dry
heat in a drying cabinet at 65-70°C (Germany); vaporous hydro-
gen peroxide (Netherlands, Europe, and the United States);
ultraviolet germicidal irradiation and moist heat (Europe and
the United States). The maximum duration of extended used
ranged from 4 hours (France, New Zealand, and Sweden) to 40
hours (Mexico), and the maximum number of cycles of decontami-
nation ranged from 2 (Germany) to 5 (United States).

Emergency use authorization (EUA) by the US Food and
Drug Administration (FDA) allows the use of unapproved medical
products or unapproved use of approved medical products.
Currently, PPE items, in vitro diagnostic tests, and ventilators
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Table 1. Recommendations for Extended Use or Reuse of N95 Respirators Among Health Professionals During COVID-19 Pandemic by Country and Regulatory

Authority, 2020

Country and Regulatory Extended
Authority? Use Reuse Excerpted Summary Recommended Points on N95 Respirators Update®
Brazil: National Health Yes Yes Allows the reuse by the same professional and extended use March 31, 2020
Surveillance Agency (ANVISA) Recommends protecting the N95 respirators with face shield
Infection Control Commission should discuss a local guidance
Warns that the use for extended periods might degrade the mask
Canada: Health Products and Yes No Allows use of masks after the expired deadline April 9, 2020
Food Branch, Health Canada
(HPFB-HC)
Europe: European Commission Yes Yes Prolonged used (4-6 h), if in right conditions and if not removed March 31, 2020
Directorate-General for Health Reuse as a last-resort option to economize on the use of PPE
and Consumers (DG - SANCO) Mentions the following possible methods for decontaminating and sterilizing
and the European Medicines masks (and other equipment) for reuse
Agency (EMA) Steam, hydrogen peroxide vapor, ultraviolet germicidal irradiation and y
irradiation are under investigation, but none of the decontamination methods
has been standardized.
France: French National Agency Yes No Allows prolonged use (up to 4 h) NR
for Medicines and Health Switch in case of moisture or if integrity is compromised
Products Safety (ANSM)
Germany: Paul-Ehrlich-Institute Unclear Yes Allows reuse after heat treatment at 65-70°C in a drying cabinet for 30 min ~ March 31, 2020
(PEI), Federal Ministry of Health FFP2/3 masks from the United States, Canada, Australia, or Japan should be
and Federal Ministry of Labour previously tested for resistance by a rapid temperature test at 70°C.
and Social Affairs All masks from Europe or China can be reprocessed.
Must be personalized and can only be used by the same person
Contaminated or defective masks must be disposed of immediately.
Masks should be used up to a maximum of 2 decontaminations and then no
longer used.
Reprocessing measures will be limited in time (maximum of 6 mo) to build up
national production capacities.
The use of reusable respirators with interchangeable particle filters is an
alternative meant to preserve resources.
Mexico: Federal Commission for Yes No Recommends N95 respirators only for invasive and aerosol-generating NR
the Protection against Sanitary procedures
Risks (COFEPRIS) Allows prolonged use up to 40 h
Netherlands: Medicines Unclear Yes A short process with hydrogen peroxide gives an acceptable result both March 18, 2020
Evaluation Board (MEB) after visual inspection and based on the results of the test
Hydrogen peroxide sterilizers are not available in all Dutch institutions
The shelf life of reprocessed face masks should be determined
New Zealand: Medsafe, New Yes No Up to 4 h of prolonged use for multiple patients with the same diagnosis February 27,
Zealand Medicines and Medical 2020
Devices Safety
Sweden: Medical Products Yes No Respiratory protection FFP2 and FFP3 are disposable, but if they are not April 2, 2020
Agency (MPA) removed, damaged or contaminated, they can be used up to 4 h according
to WHO recommendations
United States: Food and Drug Yes Yes The maximum length of continuous use in nondusty healthcare workplaces  March 27, 2020

Administration (FDA) and Centers

for Disease Control and
Prevention (CDC),

is typically dictated by hygienic concerns (eg, the respirator was discarded
because it became contaminated) or practical considerations (eg, need to
use the restroom, meal breaks, etc).

No predetermined number of hours

Use of a cleanable face shield

Hang used respirators in a designated storage area or keep them in a clean,
breathable container such as a paper bag between uses (so they do not touch
each other)

The person using the respirator should be identified.

No more than 5 uses per device to ensure an adequate safety margin
Vaporous hydrogen peroxide, ultraviolet germicidal irradiation, and moist
heat are the most promising decontamination methods

Note. NR, not reported; FFP, filtering face piece.
2Countries, Regulatory Authority, for which was not possible to find specific recommendations related to N95 respirators: Australia, Therapeutic Goods Administration (TGA); Austria, Austrian
Medicines and Medical Devices Agency (AGES MEA), Austrian Federal Office for Safety in Health Care; China, China Food and Drug Administration (CFDA); Denmark, Danish Medicines Agency;
India, Ministry of Health and Family Welfare; Ireland, Health Product Regulatory Authority (HPRA); Italy, Italian Medicines Agency (AIFA); Japan, Pharmaceuticals and Medical Devices Agency
(PMDA), and the Ministry of Health, Labour and Welfare (MHLW); Korea, Ministry of Food and Drug Safety (MFDS); Nigeria, National Agency for Food Drug Administration and Control (NAFDAC);
Poland, The Office for Registration of Medicinal Products, Medical Devices and Biocidal Products (URPLWMiPB); Russia, Federal Service for Surveillance in Healthcare (Roszdravnadzor);
Singapore, Health Sciences Authority Singapore (HSA); South Africa, Medicines Control Council (MCC); Spain, Spanish Agency of Medicines and Medical Devices (AEMPS); Switzerland,
Swissmedic; United Kingdom, Medicines and Healthcare Products Regulatory Agency (MHRA).

bUpdate: date mentioned in the document.
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are included in the FDA EUA to tackle the COVID-19 pandemic.
However, the FDA still does not allow sharing or reusing N95
respirators.® Considering the COVID-19 pandemic specifically,
the Centers for Disease Control and Prevention (CDC) published
guidance regarding extended use and limited reuse of N95 respira-
tors. Possible methods for decontamination cited as the most prom-
ising by the CDC were vaporous hydrogen peroxide, ultraviolet
germicidal irradiation, and moist heat” In Brazil, the National
Health Surveillance Agency (ANVISA) allowed the hospital infec-
tion control commissions (CCIHs) at each health service to create
protocols for reuse by the same professional: use, withdrawal, pack-
aging, assessment of integrity, time of use, and criteria for disposal.!®

The impact of the COVID-19 pandemic in each country or
region might be influenced by the number of cases, the proportion
of patients needing hospitalization, and the infrastructure of
healthcare systems. Health authorities should consider global PPE
shortages and should define feasible recommendations for extended
use or reuse or decontamination of N95 respirators. Regulatory
agencies of few countries empowered health services managers to
implement strategies for decontamination and/or reuse procedures.
The Ministry of Labor and Social Affairs of Germany described the
recommended decontamination method for N95 respirators in
detail (ie, dry heat at 65-70°C in a drying cabinet for 30 minutes).
On the other hand, up to 60% of the screened countries did not
report any recommendations for extended use or reuse or decon-
tamination of N95 respirators. In summary, we have provided some
evidence that regulatory authorities are trending toward relaxing
regulations during the PPE shortage. The extended use and reuse
of N95 respirators have become the last resort because it is crucial
to maintain HCW protection during the COVID-19 pandemic.
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To the Editor—In December 2019, a surge of patients with a
pneumonia-like illness in Wuhan (Hubei Province, China)
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foreshadowed the outbreak of a new disease. Thereafter, the highly
contagious nature of the virus and the rapid spread of the outbreak
attracted global attention and caused apprehension.! The causative
agent of the disease was recognized and labeled severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), and the disease
was named coronavirus disease 2019 (COVID-19). SARS-CoV-2
moved across the Chinese borders within a month and is now a
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