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Background

* Personal Protective Equipment (PPE)

— The use of a surgical mask, eye protection,
gown and gloves should be considered when
providing routine care for a patient with a
transmissible acute respiratory infection.

* Conflicting recommendations exist related
to which facial protection should be used
by health care workers to prevent
transmission of acute respiratory
infections.
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Endpoints

* Primary outcome

Laboratory-confirmed respiratory infection:
respiratory infections diagnosed by means of PCR,
serology, respiratory virus culture and Bordetella
pertussis bacterial culture

e Secondary outcomes

Influenza-like illness, and workplace absenteeism
due to hospital-acquired respiratory infections.

* The outcomes extracted from surrogate exposure
studies were filter penetration, face-seal leakage
and total inward leakage.
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We searched MEDLINE, Embase, the Database of
Abstracts of Reviews of Effects, the Cochrane Central
Register of Controlled Trials, the Cochrane Database

ﬂ of Systematic Reviews, Health Technology Assessment,
o A the Collective Index of Nursing and Allied Health

e, \J Literature, PsycINFO and Scopus for pertinent English
ift language studies published from Jan. 1, 1990, to

Dec. 9, 2014.
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Records identified through Records identified
elecironic database search from other sources
n=11604 n==6

Excluded n = 2648
(duplicates)

Records screened
n = 8962

l— Excluded n = 8855

Full-text articles
assessed for eligibility
n =107

— Excluded n=76
= Mol acule respiratory infeclion
protection n =2
= Ineligible study design n =28
* Ineligible intervention n =43
= Ineligible study population n=1
* Insufficient data for comparison n =2

Y

Studies included in
qualitative synthesis
n=29
(31 articles)

v

Shudies induded in 3 RCTs

mﬂmﬂng'ﬁiﬁ 1 cohort study
n= 3
(7 articles) 2 case—control studies
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 Randomized controlled trials were explicitly
assessed for bias according to the Cochrane risk
of-bias tool.

e Cohort and case—control studies were assessed
for risk of design-specific bias using the relevant
Newcastle—Ottawa Scale
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512 Table. Newcastle-Ottawa Scale summary of risk of bias for cohort and case-
control studies®

Study [ Selection | Comparability | Exposure/Qutcome
Cohort

Loeb 2004 * * * * * *
Case=-Con

Seto 20037 * * *

Zhang 2013 * * * = *
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Table 1: Characteristics of studies included in the meta-analysis'-1
Study Setting Participants Outcomes Interventions Notes
Randomized controlled trials
Loeb et al., 8 hospitals in 446 nurses; * Laboratory-confirmed  + Intervention: = Noninferiority trial
2009M Ontario, Canada: individual-level respiratory infection, targeted use, * Detection of influenza A and
emergency randomization influenza-like iliness, fit-tested N9% B, respiratory syncytial virus
departments, acute warkplace respirator metapneumovirus,
medical units and absenteeism * Control: targeted parainfluenza virus, rhinovirus—
pediatric units * S-wk follow-up use, surgical mask enterovirus, coronavirus and
adenovirus
Macintyre 15 hospitals in 1441 nurses, * Laboratory-confirmed  # Intervention 1: Detection of influenza A and B,
etal, Beijing: emergency doctors and ward respiratory infection, continual use, respiratory syncytial virus
2011201421 departments and clerks; cluster influenza-like illness fit-tested N95 metapneumovirus, parainfluenza
respiratory wards  randomization by  * 5wk follow-up respirator virus, rhinovirus-enterovirus,
haospital * |ntervention 2: coronavirus, adenovirus,
continual use, Streptococcus pneumaoniae,
non-fit-tested Bordetella pertussis,
N95 respirator Chiamydophila pneumnaniae,
* Control: continual  Mycoplasma pneumoniae and
use, surgical mask  Haemophilus influenzae type B
Macintyre 19 hospitals in 1669 nurses, * Laboratory-confirmed + Intervention 1: Detection of influenza A and B,
etal., 2013" Beijing: emergency doctors and ward respiratory infection, continual use, respiratory syncytial virus
departments and clerks, duster influenza-like iliness fit-tested N95 metapneumaovirus,
respiratory wards  randomization by  * 5wk Tollow-up respirator parainfluenza virus, rhinovirus—
ward * Intervention 2: enterovirus, coronavirus,
targeted use, adenovirus, 5. pneumoniae,
fit-tested N95 B. pertussis, C. pneumoniae,
respirator M. pneumoniae and
* Control: continual  H. influenzae type B
use, surgical mask
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A: Laboratory-confirmed respiratory infection

RCTs Odds ratio (95% CI) +——— Favours N95 respirator  Favours surgical mask ——
Loeb 2009" 1.01 {0.68-1.52) -.-
Macintyre 2011/2074112 0,54 {0.21-1.36) -
Maclntyre 2013" 0.78 {0.37-1.63) e
/ Overall \ 0.89 (0.64-1.24) ?
Heterogeneity: F = 0% Iﬂ',ﬂ'l -I:I.,1 1:0 1Iﬂ' 1[](].

Odds ratio (95% ClI)

Case-control studies

Cohort study Odds ratio (95% Cl) +—— Favours N95 respirator  Favours surgical mask ———

Loeb 2004™ 0.43 (0.03-6.41) .

Overall 0.43 (0.03-6.41) -—q——
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ME— 0.01 0.1 1.0 10 100

Odds ratio (95% CI)

Odds ratio (95% CI) «——— Favours N95 respirator  Favours surgical mask ——

Seto 2003 %
Zhang 20137

Cwverall

1.00 (0.00-1.514E10) . »
0.91 (0.25-3.36)

0.91 (0.25-3.36)
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B: Influenza-like illness

RCTs Odds ratio (95% CI) «——— Favours N95 respirator  Favours surgical mask ——
Loeb 2009" 0.22 (0.05-1.02) =
Macintyre 2011/2014'-% 0.52 (0.11-2.57) =
Macintyre 2013 1.31{0.25-6.77) =
Overall 0.51(0.19-1.41) -q-
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C: Workplace absenteeism

RCT Odds ratio (95% ClI) +——— Favours N95 respirator  Favours surgical mask ——»
Loeb 2009" 0,92 (0.57-1.50)

. 2 Overall 0.92 (0.57-1.50)
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/ Figure 2: Results of meta-analysis to determine effectiveness of N95 respirators versus surgical masks in protecting health care workers

+
ke

against acute respiratory infection. Outcomes were (A) laboratory-confirmed respiratory infection, (B) influenza-like illness and
.. (C) workplace absenteeism. Values less than 1.0 favour N95 respirator. Cl = confidence interval, NA = not applicable, RCT = randomized
controlled trial.
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* In the meta-analysis of the clinical studies, no
significant difference between N95 respirators and
surgical masks in associated risk of

 (a) laboratory-confirmed respiratory;
* (b) influenza-like illness; or
ﬁ * (c) reported workplace absenteeism.
N * In the surrogate exposure studies, N95 respirators
= were associated with less filter penetration, less face-
. seal leakage and less total inward leakage under
laboratory experimental conditions, compared with
surgical masks.
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Library

Cochrane Database of Systematic Reviews

Results

* Simple surgical masks were non-inferior to N95 respirators.
* N95 respirators are more expensive, uncomfortable and irritating to skin.

Physical interventions to interrupt or reduce the spread of
respiratory viruses (Review)

Jefferson T, Del Mar CB, Dooley L, Ferroni E, Al-Ansary LA, Bawazeer GA, van Driel ML, Nair S,
Jones MA, Thorning S, Conly JM
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2007 Guideline for Isolation Precautions: Preventing
Transmission of Infectious Agents in Healthcare
Settings

Respiratory protection

e Respiratory protection currently requires the use of a
respirator with N95 or higher filtration to prevent inhalation
of infectious particles.

 Two mask types are available for use in healthcare settings:
surgical masks that are cleared by the FDA and required to
have fluid-resistant properties, and procedure or isolation
masks. No studies have been published that compare mask
types to determine whether one mask type provides better
protection than another.
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