
Objectives: "To compare medical masks to N95 respirators in preventing laboratory confirmed viral infection and respiratory illness including coronavirus specifically in health care workers."

Methods: This systematic review of the literature adhered to the PRISMA statement. The authors sought to update a previous literature search conducted by Smith et al on December 9th, 2014 by searching MEDLINE, Embase, and the Cochrane Central Register of Controlled Trials from January 1st, 2014 to March 9th, 2020. This search was limited to English language studies. Titles, abstracts, and full texts were reviewed independently and in duplicate by two reviewers. Randomized controlled trials were eligible for inclusion if they met the following criteria:

1. The intervention was medical masks compared to N-95 masks certified by the National Institute for Occupational Safety and Health (NIOSH).

2. The population was healthcare workers.
3. Any of the following outcomes were reported: viral respiratory infection confirmed by PCR, serology, or viral culture (primary outcome); laboratory-confirmed coronavirus infection; laboratory-confirmed influenza infection; influenza-like illness; clinical respiratory illness; or workplace absenteeism.

A single reviewer extracted data from selected studies and a second reviewer conducted quality control on the abstracted data. Risk of bias was assessed using a modified Cochrane risk of bias tool. Using this tool, trials were assessed for risk of selection bias, performance bias, detection bias, attrition bias, and reporting bias, with reviewers designating each study at low risk or high risk for each outcome. Trials were considered as high risk of bias overall if more than 2 domains were judged as high risk. Certainty of evidence was assessed using the GRADE approach, and was assigned a level of very low, low, moderate, or high.

The previous systematic review on this topic identified 3 randomized controls on this subject. This updated search identified a single additional randomized controlled trial, leaving 4 total studies in this review and meta-analysis. In these four articles combined, 3957 healthcare workers were randomized to medical masks and 4779 were randomized to N-95 respirators. Three of the trials were cluster randomized and one was not. Two trials were conducted in the US and 2 were conducted in China.

	Guide
	Question
	Comments

	I
	Are the results valid?
	

	1.
	Did the review explicitly address a sensible question?
	Yes. Given the current COVID-19 pandemic and the shortage of personal protective equipment (PPE) both in the US and abroad, the CDC has relaxed its recommendations, allowing for extended use of N-95 respirators, while the World Health Organization recommends medical masks alone for healthcare providers caring for patients with COVID-19, reserving N95 respirators for aerosol-generating procedures. Given the shortage of N-95 respirators and these conflicting recommendations, evaluating the relative efficacy of respirators compared with surgical masks in preventing the transmission of SARS-CoV2 (or similar viral pathogens) seems worthwhile.

	2.
	Was the search for relevant studies detailed and exhaustive?
	Yes. The authors searched the most relevant databases, including MEDLINE, Embase, and the Cochrane Central Register of Controlled Trials. They did not search conference abstracts, CINAHL, or the gray literature, and do not mention searching the bibliographies of relevant articles.

	3.
	Were the primary studies of high methodological quality?
	Moderately so. The authors note a low risk of selection, attrition, and reporting biases, but a high risk of performance bias (due to lack of blinding) and detection bias for non-laboratory confirmed outcomes.

	4.
	Were the quality assessments of the included studies reproducible?
	Yes. The authors used a well-established and validated tool for assessing bias in randomized controlled trials. This tool systematically evaluates for five key potential sources of a bias. The authors specified how they would use these results to assign an overall score (low or high risk of bias) based on whether or not more than 2 of these domains was scored as high risk.



	II.
	What are the results?
	

	1.
	What are the overall results of the study?
	· There was no difference in risk of laboratory-confirmed viral respiratory infection with medical masks compared to N-95 respirators: OR 1.06, 95% CI 0.90 to 1.25, I2 0%.

· There was also no difference in laboratory-confirmed influenza infection (OR 0.94, 95% CI 0.73 to 1.20, I2 0%), influenza-like illness (OR 1.31, 95% CI 0.94 to 1.85, I2 5%), or clinical respiratory illness (OR 1.49, 95% CI 0.98 to 2.28, I2 78%


	2.
	How precise are the results?
	See above.

	3.
	Were the results similar from study to study?
	Mostly yes. With an I2 value of 0-5% for most outcomes, there was very little heterogeneity between study results. An I2 of 78% for clinical respiratory illness suggest a high degree of heterogeneity for this outcome.
Caveat: this meta-analysis consisted of only 4 studies. There is evidence that the I2 statistic can be biased in such small meta-analyses.

	III.
	Will the results help me in caring for my patients?
	

	1.
	How can I best interpret the results to apply them to the care of my patients?
	This systematic review and meta-analysis suggests that medical masks are NOT inferior to N-95 respirators with regards to risk of contracting a viral illness, including influenza. None of the included studies specifically looked at transmission of COVID-19 (which is a novel viral illness) and hence these results cannot be safely generalized to the SARS-CoV2 virus. Additionally, these articles did not specifically address situations with a higher risk of transmission (i.e. aerosolizing procedures such as intubation, non-invasive positive-pressure ventilation, and bronchoscopy).

	2.
	Were all patient important outcomes considered?
	Yes. The authors considered both laboratory-confirmed and symptomatic evaluation of viral transmission in the healthcare setting. The authors were not able to evaluate the risk of SARS-CoV2 transmission given the novelty of the virus, and did not specifically evaluate risk of transmission during aerosolizing procedures.

	3.
	Are the benefits worth the costs and potential risks?
	No. Despite the shortage of N-95 masks in the face of the current pandemic, lack of data regarding the specific risk of transmission of SARS-CoV2 makes it impossible to generalize these results to the current situation. When available, healthcare providers with direct patient contact should preferentially wear N-95 masks to optimally reduce risk of transmission, particularly when performing potential aerosolizing procedures. Should N-95 masks become entirely unavailable, medical masks may be a necessary option despite lack of clear data.


Limitations:
1. The authors limited their search to English language studies.
2. Given the novelty of the SARS-CoV2 virus, there is understandably a lack of evidence regarding the relative transmission rates of this virus with medical masks and N-95 respirators (external validity). The authors also were not able to assess transmission during aerosol-generating procedures.
3. The authors were only able to identify 4 articles for inclusion in this meta-analyses. Despite reporting low I2 values for most outcomes, this statistic can be biased in such small meta-analyses.
4. Given lack of blinding in all of the included studies, there is a high risk of performance bias with regards to the non-objective outcomes (influenza-like illness, clinical respiratory illness, and workplace absenteeism).
Bottom Line:
This small systematic review and meta-analysis of four randomized controlled trials found no difference in rates of development of laboratory-confirmed viral respiratory infection, laboratory-confirmed influenza, influenza-like illness, or clinical respiratory illness whether healthcare providers wore medical masks or N-95 respirators. Given the lack of data regarding the novel SARS-CoV2 virus, it would be difficult to generalize these results to the current pandemic. Additionally, these results should not be applied to situations in which aerosolization of secretions is likely.
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