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CDC mask recommendations and guideline development: Missing
pieces

Sajith Matthews MD, FACP
Department of Internal Medicine, Division of General Medicine, Wayne State University Detroit, Michigan

To the Editor—The Center for Disease Control (CDC) guidelines1

for masks would benefit from an appraisal by the standardized
instrument of AGREE II2 (Appraisal of Guidelines for Research
& Evaluation) because questions in the domains of stakeholder
involvement and rigor of development remain unanswered.
AGREE II assesses the quality of a guideline in the domains of
scope and purpose, stakeholder involvement, rigor of develop-
ment, applicability, editorial independence, and clarity of presen-
tation, with 2–4 independent appraisals that require an average
>70% to be considered a high-quality guideline. When evaluating
the recent updates to the CDC mask guidelines, the AGREE II
instrument may provide clarity to the mask guideline development
process, its strengths, and its deficiencies.

The rigor of development for mask guidelines has important
components that are unreported, specifically (1) the criteria for
selecting the evidence, (2) the explicit link between the recommen-
dations and supporting evidence, and (3) the consideration of
health benefits, side effects, and risks. The criteria for selecting
the evidence is unclear, especially with observational studies rather
than randomized control trials (RCTs) being used to assess mask
efficacy. The former is typically useful for risk assessment and the
latter for efficacy of an intervention.3 Meta-analyses of observatio-
nal studies4 have failed to demonstrate a large enough treatment
effect of masks (RR< 0.50) to mark up the rating of the quality
of evidence to replace RCTs.5,6 On the contrary, the RCTs for mask
use have shown little efficacy in preventing the transmission of res-
piratory infections.7 The recent DANMASK 19 trial, assessing uni-
versal masking for preventive effect, also showed that the
effectiveness of masks was negligible in preventing the transmis-
sion of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) when other nonpharmaceutical interventions
(NPI) were in place.8 Conventionally, themore restrictive the guid-
ance (ie, universal masking), the more certain the guideline devel-
opers are of its correctness.9

The explicit link between the recommendations and supporting
evidence is missing in the recommendation for placing a cloth
mask over a surgical procedure mask (double masking). The

evidence is based on an experiment demonstrating that a 3-ply
medical procedure mask covered by a 3-ply cloth cotton mask
blocked 92.5% of potassium chloride particles on a pliable elasto-
meric head form used to simulate a person coughing and produc-
ing aerosols from a mouthpiece.1 It is crucial that the confidence
rests in direct evidence from similar human populations and out-
comes to those targeted by the guideline rather than preclinical
studies, which are intended to be exploratory and hypothesis gen-
erating. Although translational medicine acts as a bridge, its trans-
latability from preclinical science to human application is often
irreproducible.10 Therefore, the leap from basic science research
(T0) to translation to the community (T4) without assessing safety
and proof of efficacy would be unprecedented.

A balanced assessment of the benefits and harms of universal
masking (and double masking) is needed. Studies on the benefits
and harms of wearing medical masks are limited, increased dysp-
nea and work of breathing, hypoxemia, hypercapnia and head-
aches have been reported.11,12 Therefore, claim that universal
mask use is a relatively benign measure13 is imprecise.

Pertaining to stakeholder involvement, whether views and pref-
erences of the target population (public) have been sought remains
unreported. The impact of mask use on the psychological needs
(autonomy, competence, and relatedness) has been well docu-
mented14; therefore, including public’s views in guideline develop-
ment would be essential to the process. This is even more relevant
with double masking because a negative attitude of masks due to
psychological reactance and perceived ineffectiveness has been well
described.15 Whether the guideline development group included
individuals from psychiatry remains unclear.

Although many of the CDC mask guidelines were interim
guidelines due to the urgency of the pandemic, applying the slower,
more robust guideline development process would be advisable.
Providing the missing pieces in the domains of stakeholder
involvement and rigor of development for the CDC recommenda-
tions would make the guidelines more comprehensive. The ques-
tion of whether AGREE II is an appropriate appraising instrument
to use during the pandemic is reasonable. However, it is the only
tool that has been validated internationally, being cited in >650
publications.16 AGREE II contains the necessary domains to assess
methodological rigor, transparency of development and the overall
quality of the mask guidelines, providing the much-needed
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veracity for the public and for health officials. Alternatively, failure
to adequately address these domainsmay erode of the public’s trust
in public health recommendations.
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To the Editor—Recently, concern has increased over the
emergence of novel severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) variants, which are spreading rapidly across
the globe. These variants of concern (B.1.1.7, B.1.351, P.1,
and B.1.427/429) have been initially reported in the United
Kingdom, South Africa, Brazil, and California, respectively.1 All
of the currently available vaccines that have received emergency
use authorization, such as Johnson & Johnson, Moderna, and
Pfizer/BioNTech, are based on the Wuhan-originated virus.

Regarding the novel variants, the accumulation of multiple muta-
tions in the spike protein, which is the target for neutralizing
antibodies, has challenged the efficacy of these vaccines. Several
previous laboratory-based studies have reported that the neutral-
izing activity of sera obtained from individuals who were
vaccinated is lower against novel SARS-CoV-2 variants,2–5 high-
lighting the need for developing a booster vaccination containing
new mutations of the virus.

A phenomenon called “original antigenic sin” (OAS) was firstly
proposed by Francis6 in 1960. This phenomenon occurs in the
second exposure of the immune system to a similar pathogen to
which it has previously been exposed. In this situation, the immune
system progresses to the memory response, generating cross-
reactive antibodies that may not be effective against the new
pathogen.7 In addition, it has been speculated that overproduction
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