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Epidemiology

PEER-REVIEWED

Physical distancing, face masks, and eye protection to prevent person-to-person transmission of SARS-
CoV-2 and COVID-19: A systematic review and meta-analysis. Chu et al. Lancet (June 1, 2020).

Key findings:
e Meta-analysis of data from observational studies indicated that physical distancing, face masks, and eye
protection were protective against COVID-19, SARS, or MERS (Figure A).
o Protective effect of distancing may double with additional meter added.
e Use of N95 or similar respirator was highly protective; use of 12—16-layer cotton masks demonstrated
protection (Figure B). (Insufficient data to assess homemade face coverings.)

Methods: Systematic review and meta-analyses of data from 44 comparative studies (25,697 patients) in
healthcare and non-healthcare settings from 10 countries, published 2003—May 3, 2020. Certainty of evidence
rated according to Cochrane methods and GRADE approach. Limitations: Limited data from non-healthcare
settings; only 2 studies with US-based COVID-19 data, results might not be generalizable to US.

Implications: Physical distance, face masks, and eye protection prevent person-to-person spread of coronaviruses.
No single intervention is fully protective; combination use is recommended.
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COVID-19-related economic anxiety is as high as health anxiety: Findings from the USA, the UK, and
Israel. Bareket-Bojmel et al. International Journal of Cognitive Therapy (May 29, 2020).

Key findings:
e Among residents of the US, UK, and Israel, health- and economic-related anxiety levels were higher than
anxiety from changes in daily routines and social isolation (Figure).
e USresidents reported moderate levels of health- and economic-related anxiety (~4 on 7-point scale)
(Figure).

Methods: 1,200 participants (400 from US, UK and Israel each) completed an anxiety questionnaire (April 2020).
Responses were provided on a 7-point Likert scale. Limitations: Used non-validated questionnaire; inability to
compare scores to other populations or time points; convenience sample.

Implications: During the COVID-19 pandemic, US residents reported moderate health- and economic-related
anxiety. Studies of mental health symptoms may identify populations that need emotional support and mental
health services.
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Note: Adapted from Bareket-Bojmel et al. Mean scores for 4 anxiety categories among 1,200 residents of the US (400), UK
(400), and Israel (400). Economic-related anxiety levels were comparable to those of health-related anxiety. Available via
Nature Public Health Emergency Collection through PubMed Central.
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Cumulative incidence and diagnosis of SARS-CoV-2 infection in New York. Rosenberg et al. medRxiv
(May 29, 2020). Published in Annals of Epidemiology (June 17, 2020).

Key findings:

e After statistical weighting, SARS-CoV-2 IgG antibodies were detected in 14% of adult New York State
residents as of March 29, 2020 corresponding to 2.1 million New Yorkers.

e Antibody prevalence was slightly higher in men than women, and highest among those of Hispanic/Latino
ethnicity and those who live in New York City (Figure).

o Racial/ethnic disparities were noted in New York City, Westchester & Rockland Counties, and
Long Island but not in the rest of New York State.
e  Only 9% (estimated) of SARS-CoV-2 infections had actually been diagnosed.

Methods: Cross-sectional seroprevalence study of >15,000 adults recruited at grocery stores across New York
State (April 19-28, 2020). Seroprevalence weighted to underlying New York demographics and geographic
distribution and adjusted for antibody test performance. Estimated number of SARS-CoV-2 infections (based on
seroprevalence) was compared to number of diagnosed COVID-19 cases. Limitations: Likely under-sampling of
vulnerable groups less likely to grocery shop, including those in long-term care facilities and hospitals or persons
with disabilities.

Implications: >85% of the New York population may still be susceptible to COVID-19. Monitoring, testing, and
contact tracing remain critical to limit spread of SARS-CoV-2 and address racial/ethnic disparities. Case counts
based on current PCR-based testing approaches may substantially underestimate the number of SARS-CoV-2
infections.
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Note: Adapted from Rosenberg et al. Prevalence of SARS-CoV-2 IgG antibodies in New York as of March 29, 2020. NH - non-
Hispanic/Latino, Metro counties - Westchester and Rockland Counties, NY - New York. Data used in figure is in the public
domain per communication with author.
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Clinical Treatment & Management

PEER-REVIEWED

Famotidine use is associated with improved clinical outcomes in hospitalized COVID-19 patients: a
propensity score matched retrospective cohort study. Freedberg et al. Gastroenterology (May 21,
2020).

Key findings:

e Hospitalized patients with COVID-19 who received famotidine (a histamine-2 receptor agonist commonly
used for heartburn) within 24 hours of admission were less likely to die or be intubated within 30 days
(Figure).

o Association remained after adjustment and propensity score matching (adjusted hazard ratio 0.4,
95% Cl 0.2-0.9).

Methods: Single-center observational cohort study of 1,620 adults hospitalized for COVID-19 (February 25-April
13, 2020). Adjusted analysis and propensity score matching used to control for differences in baseline
characteristics. Limitations: Observational, possible unmeasured confounding might account for findings; single
center; methods for adjustment (including baseline characteristics used) and propensity score matching not
described; biological explanation for observed association unclear.

Implications: Preliminary data that famotidine might have benefit in COVID-19 treatment. Randomized clinical trial
data are needed; one clinical trial investigating famotidine and hydroxychloroquine is underway.
Figure:
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Note: Adapted from Freedberg et al. Kaplan-Meier plot showing that patients with COVID-19 who received famotidine (dashed
black line) were less likely to die or be intubated during hospitalization than patients with COVID-19 who did not receive
famotidine (solid black line). Patients were included in the analysis if they were alive and not intubated during first 48 hours of
hospitalization (indicated by red dashed line). This article was published in Gastroenterology, Vol 159, Freedberg et al.,
Famotidine use is associated with improved clinical outcomes in hospitalized COVID-19 patients: a propensity score matched
retrospective cohort study, Page 1129-1131, Copyright the AGA Institute 2020. This article is currently available at the Elsevier
COVID-19 resource center: https://www.elsevier.com/connect/coronavirus-information-center.
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A randomized trial of hydroxychloroquine as postexposure prophylaxis for COVID-19. Boulware et al.
NEJM (June 3, 2020).

Key findings:
e After high- or moderate-risk exposure to SARS-CoV-2, incidence of COVID-19 symptoms did not differ
between participants assigned to receive 5 days of hydroxychloroquine (HCQ) post-exposure prophylaxis
(49/414 [11.8%)]) versus placebo (58/407 [14.3%]; p = 0.35) (Figure A).
o 66% of participants were healthcare workers, of whom 77% were exposed to infected patients or
coworkers.
e Side effects were more common among participants who received HCQ (140/349 [40.1%)]) versus placebo
(59/351 [16.8%]; p <0.001) (Figure B) and were predominantly gastrointestinal.
o No arrhythmias were observed during the short course of HCQ used in this study.

Methods: Randomized, double-blind, placebo-controlled trial of HCQ among 821 asymptomatic adult participants
exposed to SARS-CoV-2, March 13—May 6, 2020. Participants received 5 days of HCQ administered within 4 days of
their exposure to SARS-CoV-2. Primary outcome was either PCR-confirmed infection (15%) or self-reported COVID-
19-related symptoms consistent with infection within 14 days after enrollment (85%). Limitations: Participants not
systematically tested for SARS-CoV-2 and asymptomatic infections were likely missed; relied on self-reported
testing, illness, and hospitalization; no systematic monitoring for cardiac arrhythmias.

Implications: Evidence from this trial does not support use of HCQ for postexposure prophylaxis to prevent COVID-
19.

Figure:
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Note: Adapted from Boulware et al. Proportion of participants in each trial arm comparing hydroxychloroquine (HCQ) to
with (A) self-reported COVID-19-related symptoms and (B) side effects. From NEJM. 383:517-525; DOI:
10.1056/NEJM0a2016638. Copyright ©2020 Massachusetts Medical Society. Reprinted with permission from Massachusetts
Medical Society.
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Laboratory Science

PEER-REVIEWED

Implication of SARS-CoV-2 evolution in the sensitivity of RT-qPCR diagnostic assays. Osorio et al.
Lancet Infectious Diseases (May 28, 2020).

Key findings:

e  SARS-CoV-2 is evolving. Phylogenetic sequencing of a selection of SARS-CoV-2 samples found that 79% of
the viral genomic RNA sequences targeted by the primers used in current RT-qPCR diagnostic assays had
undergone some extent of mutation in at least one viral sample.

o The RNA sequence to which one such primer (China CDC_N_F) binds had undergone mutation in
a substantial number of viral genome isolates (Figure, bar farthest left).

o Mutations of RNA sequences targeted by the other primers were infrequent in the viruses that
were examined (Figure).

Methods: Genomic analyses of 1,825 SARS-CoV-2 sequences collected from 24 countries and deposited in the
Global Initiative on Sharing All Influenza Data (GISAID) database (as of March 31, 2020). Sequences were aligned to
the SARS-CoV-2 Wuhan reference strain. Genetic mutations were determined for 33 primer binding sites along the
SARS-CoV-2 genome used in RT-gPCR assays. Limitations: Potential errors in sequences submitted to GISAID.

Implications: Emerging viral mutations may render the primers used in some diagnostic assays ineffective and
cause false-negative test results. Careful genomic surveillance and continued optimization of RT-qPCR primers are
necessary to maintain high quality SARS-CoV-2 detection in the United States and worldwide.
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e Cardone et al. Lessons learned to date on COVID-19 hyperinflammatory syndrome: Considerations for
interventions to mitigate SARS-CoV-2 viral infection and detrimental hyperinflammation. Frontiers in
Immunology. Review article from FDA investigators that describes key immunological factors underlying
COVID-19 disease progression and respective therapeutic options.

e Lester et al. Absence of skin colour images in publications of COVID-19 skin manifestations. British Journal of
Dermatology. Systematic review demonstrates a lack of published clinical images of COVID-19 dermatologic
manifestations from patients with darker skin, which might reinforce existing health disparities.

e Lurie et al. Developing COVID-19 vaccines at pandemic speed. NEJM. Overview of accelerated SARS-CoV-2
vaccine development and the status of specific vaccine candidates.

e Owens et al. NASA’s isolation experts: lockdown lessons from space. Nature. NASA astronauts confer their
strategies for coping with social isolation.

e Schwartz et al. Lack of COVID-19 transmission on an international flight. Canadian Medical Association
Journal. Investigation of 2 confirmed COVID-19 patients who flew on a 15-hour flight; no secondary cases were
identified.

e  Smith et al. Shielding from COVID-19 should be stratified by risk. BMJ. As countries re-open, this editorial
discusses a strategy (“stratify and shield”) for identifying and targeting enhanced prevention measures at
groups at high risk of dying from COVID-19.

e Haddout et al. Water scarcity: A big challenge to slums in Africa to fight against COVID-19. Science and
Technology Libraries. Discusses specific challenges for combating the spread of SARS-CoV-2 in areas of Africa
that lack adequate water supply and proposes simple strategies to help.

e  Rubin, E. Expression of Concern: Mehra MR et al. Cardiovascular Disease, Drug Therapy, and Mortality in
Covid-19. N Engl J Med. DOI: 10.1056/NEJMo0a2007621. NEJM. Editors disclose that substantive concerns
have been raised about data validity in this study. On June 4, 2020, the authors retracted the article.

e Editors. Expression of concern: Hydroxychloroquine or chloroquine with or without a macrolide for
treatment of COVID-19: a multinational registry analysis. Lancet. Expression of Concern to notify readers of
guestions about data validity in this study. On June 5, 2020, the article was retracted.

Disclaimer: The purpose of the CDC COVID-19 Science Update is to share public health articles with public health agencies and departments
for informational and educational purposes. Materials listed in this Science Update are selected to provide awareness of relevant public
health literature. A material’s inclusion and the material itself provided here in full or in part, does not necessarily represent the views of the
US. Department of Health and Human Services or the CDC, nor does it necessarily imply endorsement of methods or findings. While much
of the COVID-19 literature is open access or otherwise freely available, it is the responsibility of the third-party user to determine whether
any intellectual property rights govern the use of materials in this Science Update prior to use or distribution. Findings are based on research
available at the time of this publication and may be subject to change.

cdc.gov/coronavirus

Page 7 of 7


https://www.frontiersin.org/articles/10.3389/fimmu.2020.01131/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.01131/full
https://onlinelibrary.wiley.com/doi/epdf/10.1111/bjd.19258
https://www.nejm.org/doi/full/10.1056/NEJMp2005630
https://www.nature.com/articles/d41586-020-01598-w
http://dx.doi.org/10.1503/cmaj.75015
https://www.bmj.com/content/369/bmj.m2063
https://www.tandfonline.com/doi/full/10.1080/0194262X.2020.1765227
https://www.nejm.org/doi/full/10.1056/NEJMe2020822
https://www.nejm.org/doi/full/10.1056/NEJMe2020822
https://www.nejm.org/doi/full/10.1056/NEJMc2021225
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31290-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31290-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31324-6/fulltext

	PEER-REVIEWED
	PREPRINTS (NOT PEER-REVIEWED)
	PEER-REVIEWED
	PEER-REVIEWED


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



