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Personal protective equipment (PPE) is currently an
emotional topic for frontline health care workers

(HCWs) who care for patients with coronavirus disease
2019 (COVID-19). Medical masks are surgical or proce-
dural masks that are regulated as medical devices on
the basis of a set of standard test methods. The terms
“medical mask” and “surgical mask” are often used in-
terchangeably in the literature to indicate face masks
that meet national or international standards and pro-
tect against droplet transmission but are not certified as
respirators. Filtering facepiece respirators, also com-
monly called “respirators,” are high-performance filter-
ing masks. N95 respirators approved by the National
Institute for Occupational Safety and Health filter at
least 95% of NaCl particles. Unlike medical masks, N95
respirators provide a close facial fit, are regulated on
filtration, and prevent aerosol transmission to the wearer.
All guidelines recommend their use in aerosol-generating
procedures (AGPs). However, there is differing guidance
for HCWs, particularly regarding N95 respirators versus
medical masks for frontline HCWs working with patients
with COVID-19 (Table). We believe that a thoughtful eval-
uation of past and existing data in the setting of the
COVID-19 pandemic strongly supports the use of N95
respirators for all inpatient care of patients with COVID-
19, not only during AGPs.

Previous randomized controlled trials have demon-
strated that N95 respirators are more effective than
medical masks in protecting HCWs against clinical re-
spiratory illness (1). However, a study at 8 tertiary care
hospitals in Ontario (2) found no difference in the rate
of laboratory-confirmed influenza with N95 versus med-
ical masks, although there was a trend toward less
influenza-like illness, defined as the presence of cough
and fever, with N95 respirators (P = 0.06). Furthermore,
HCWs in this trial used N95 respirators only when see-
ing infected patients—that is, targeted use (2). Of note,
this study was terminated early because the Ontario
Ministry of Health recommended N95 respirators for all
HCWs taking care of patients with febrile respiratory
illness. A 2016 meta-analysis evaluating the effective-
ness of N95 respirators versus surgical masks in a
health care setting found an odds ratio of 0.51 (95% CI,
0.19 to 1.41) for influenza-like illness (3). This odds ratio
shows the effectiveness of N95 respirators for reducing
influenza-like illness and a compelling magnitude of pro-
tection against respiratory disease transmission with N95
respirators. The benefit is even greater when the random-
ized trial with targeted N95 use is excluded. Nevertheless,
all of these studies excluded severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2).

Recent COVID-19 guidelines referenced several of
these randomized controlled studies and a recent
meta-analysis to support their PPE recommendations

for COVID-19. All guidelines currently support use of
N95 respirators for AGPs. However, no studies show
that N95 respirators reduce risk for clinical infection
during AGPs. Furthermore, Tran and colleagues' sys-
tematic review (4) of AGPs and SARS transmission
showed no statistically significant increase in risk for in-
fection transmission to HCWs during bronchoscopy,
nebulizer treatment, high-flow oxygen therapy, or use
of a bilevel positive airway pressure mask. Nonetheless,
various guidelines consider these procedures to be
AGPs; thus, they require N95 respirators. A frequently
cited meta-analysis by Long and colleagues (5) evalu-
ated the effectiveness of N95 versus surgical masks
against influenza and found no overall difference. How-
ever, this meta-analysis defined an outpatient study by
Radonovich and colleagues (6) as inpatient and in-
cluded a household contact study. Of note, Long and
colleagues also stated that “the sensitivity analysis after
excluding the trial by Loeb et al . . . showed a signifi-
cant effect of N95 respirators on preventing respiratory
viral infections” (5). Another meta-analysis by Bartoszko
and colleagues (7) evaluated medical masks versus
N95 respirators in HCWs; it also included the outpa-
tient study by Radonovich and colleagues. Ultimately,
these recent meta-analyses mixed outpatient and inpa-
tient data and underestimated the true benefit of N95
masks in the inpatient setting. It is apparent that the risk
for HCW infection is related to duration and magnitude
of exposure. A COVID-19 inpatient unit with multiple
patients coughing and breathing will have far higher
exposure to droplets, resuspended droplets, and aero-
sols than an outpatient setting. The data the guidelines
referenced do not support the conclusion that medical
masks are equivalent to N95 respirators in reducing risk
for infection.

Rather than making definitive statements based on
theoretical or premature assumptions, we need more
focused studies that evaluate SARS-CoV-2 transmission
in the inpatient setting. The guideline recommenda-
tions stating equivalency of N95 and medical masks for
COVID-19 inpatient care are based on inappropriate
extrapolation of studies and may not account for the
growing body of evidence surrounding aerosol trans-
mission of SARS-CoV-2 (1, 8). Loeb and colleagues are
currently conducting a randomized controlled trial eval-
uating medical masks versus N95 respirators for
COVID-19 (NCT04296643). We know that SARS-CoV-2
is more infectious and lethal than seasonal influenza.
The reproductive number (R0) for SARS-CoV-2 is 2.3,
compared with 1.8 for the 1918 influenza pandemic
and 1.28 for seasonal influenza (9). Therefore, guide-
line recommendations in the COVID-19 era should take
a more precautionary approach for the inpatient set-
ting, especially when no vaccine or effective pharmaco-
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logic treatment exists. Recognizing that medical masks
are substandard will empower our society to allocate
resources to ensure availability of N95 respirators.

The dilemma of administrators who are responsible
for managing supply chains and ensuring adequate
supplies for HCWs must be acknowledged. Because
various organizations have claimed that medical masks
are acceptable, health system administrators may be-
lieve that they have a valid reason to deny N95 respira-
tors to HCWs on COVID-19 units and reserve them for
AGPs even when other guidelines do recommend their
use. Of course, other issues need to be addressed and
considered in public policy. These should include eval-
uating the benefit of placing masks on patients with
COVID-19 to reduce transmission; PPE compliance;
and basic infection control, such as handwashing.

Instead of allowing our HCWs to work in substan-
dard protection, countries should focus on allocating
resources to increase production of medical masks and
N95 respirators. N95 respirators are more cost-effective
over a wide range of reasonable assumptions (10). So-
ciety is rationing optimal PPE because of improper re-
source allocation. Use of N95 respirators to protect

HCWs should not merely be a preference or a recom-
mendation based on availability. The data indicate that
it should be the standard for all inpatient COVID-19
management.

It poses a danger to HCWs for inpatient COVID-19
guidelines to rely on meta-analysis of randomized con-
trolled trials that mix different methods, settings, and out-
comes. On the basis of recent data, aerosol transmission
is possible. N95 respirators achieve better filtration of air-
borne particles than medical masks if used properly and
continuously. Guideline recommendations that do not
support N95 use for all inpatient COVID-19 management
should consider reevaluating the existing data or at least
acknowledge the issues raised.

From Marshall B. Ketchum University College of Pharmacy,
Fullerton, California (N.Q.D.); Providence-St. Jude Medical
Center, Fullerton, California (H.P., J.L., C.S.); and Los Angeles,
California (H.L.).

Disclaimer: The opinions expressed in this article are the au-
thors' own and do not necessarily reflect the views of the af-
filiated institutions or organizations.

Table. Society PPE Recommendations for Non-AGPs

Organization Recommendations

World Health Organization “[I]n the absence of AGPs, [the World Health Organization] recommends that health workers providing direct care to
COVID-19 patients, should wear a medical mask (in addition to other PPE that are part of droplet and contact
precautions).”*

U.S. Centers for Disease
Control and Prevention

“[Health care personnel] who enter the room of a patient with suspected or confirmed SARS-CoV-2 infection should
adhere to Standard Precautions and use a . . . respirator (or facemask if a respirator is not available), gown, gloves,
and eye protection.”†

Surviving Sepsis Campaign “For healthcare workers providing usual care for non-ventilated COVID-19 patients, we suggest using surgical/medical
masks, as opposed to respirator masks, in addition to other [PPE] (i.e., gloves, gown, and eye protection, such as a
face shield or safety goggles) (weak recommendation, low-quality evidence). . . . When scarcity is not an issue, use of
a fitted respirator mask is a reasonable option.”‡

National Institutes of Health “For health care workers who are providing usual care for non-ventilated COVID-19 patients, the Panel recommends
using surgical masks or fit-tested respirators (N95 respirators), in addition to other PPE (i.e., gloves, gown, and eye
protection, such as a face shield or safety goggles). . . . For health care workers who are performing non-[AGPs] on
patients with COVID-19 who are on closed-circuit mechanical ventilation, the Panel recommends using surgical
masks or fit-tested respirators (N95 respirators), in addition to other PPE (i.e., gloves, gown, and eye protection, such
as a face shield or safety goggles.”§

Australian and New Zealand
Intensive Care Society

“Contact and airborne PPE precautions must be used to care for all COVID-19 patients in intensive care. An open
cohorted COVID-19 intensive care is an aerosol-generating risk area and we would recommend airborne PPE
precautions. We also recommend airborne PPE precautions in any non-ICU room or area where [AGPs] are
performed.”��

European Centre for
Disease Prevention and
Control

“Healthcare workers in contact with a suspected or confirmed COVID-19 case should wear a surgical mask or, if
available an FFP2 respirator tested for fitting, eye protection (i.e. visor or goggles), a long-sleeved gown or apron,
and gloves.”¶

Public Health England “Long-sleeved disposable fluid repellent gowns or disposable fluid repellent coveralls, FFP3 respirators, eye
protection, and gloves must be worn in higher risk areas containing possible or confirmed cases, or as indicated by
local risk assessment. . . . A higher risk acute inpatient care area is defined as a clinical environment where AGPs are
regularly performed. . . . A fluid resistant (Type IIR) surgical facemask . . . should be worn whenever a health and
social care worker enters or is present inpatient area (for example, ward) containing possible or confirmed
COVID-19 cases, whether or not involved in direct patient care. For undertaking any direct patient care, disposable
gloves, aprons and eye protection should be worn.”**

AGP = aerosol-generating procedure; COVID-19 = coronavirus disease 2019; ICU = intensive care unit; PPE = personal protective equipment;
SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.
* From www.who.int/publications/i/item/advice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context
-of-the-novel-coronavirus-(2019-ncov)-outbreak. Accessed 17 June 2020.
† From www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html. Accessed 17 June 2020.
‡ From www.ncbi.nlm.nih.gov/pmc/articles/PMC7176264. Accessed 17 June 2020.
§ From https://covid19treatmentguidelines.nih.gov/critical-care/infection-control. Accessed 17 June 2020.
�� From www.anzics.com.au/wp-content/uploads/2020/04/ANZI_3367_Guidelines_V2.pdf. Accessed 17 June 2020.
¶ From www.ecdc.europa.eu/sites/default/files/documents/Infection-prevention-control-for-the-care-of-patients-with-2019-nCoV-healthcare
-settings_third-update.pdf. Accessed 17 June 2020.
** From https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/886668/COVID-19_Infection
_prevention_and_control_guidance_complete.pdf. Accessed 17 June 2020.
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