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MDLQ PHVVDJH: Some researchers haYe sXggesWed WhaW IDFH

PDVNV PD\ SURWHFW ZHDUHUV IURP VHYHUH COVID-19 in addiWion

Wo proWecWing oWhers. This raises Whe qXesWion of ZheWher Whe

dose of YirXs ma\ inflXence hoZ sick someone ma\ become if

Whe\ geW COVID-19. An e[aminaWion of e[isWing eYidence shoZs

COVID-19
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This Zeekl\ science reYieZ is a snapshoW of Whe neZ and

emerging scienWific eYidence relaWed Wo COVID-19 dXring Whe

period specified. IW is a reYieZ of imporWanW Wopics and arWicles,

noW a gXide for polic\ or program implemenWaWion. TKH ILQGLQJV

FDSWXUHG DUH VXEMHFW WR FKDQJH DV QHZ LQIRUPDWLRQ LV PDGH

DYDLODEOH. We Zelcome commenWs and feedback aW FRYLG19-

HLX@YLWDOVWUDWHJLHV.RUJ.
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WhaW iW is biologicall\ probable WhaW Where is a relaWionship

beWZeen Whe si]e of Whe Yiral inocXlXm�Whe nXmber of SARS-

COV-2 YirXs parWicles presenW aW e[posXre�and COVID-19

seYeriW\. In addiWion, iW is mechanisWicall\ probable WhaW masks

can redXce Whe amoXnW of YirXs Wo Zhich Zearers are e[posed.

This adds ZeighW Wo e[isWing eYidence sXpporWing Whe role of

XniYersal masking in redXcing Whe spread of COVID-19. HoZeYer,

Whe h\poWhesis WhaW masks Zill redXce seYeriW\ of illness among

Whose Zho are infecWed, alWhoXgh biologicall\ plaXsible, remains

XnproYen.

We SUHYLRXVO\ ZURWH aboXW ZheWher Whe inocXlXm of SARS-CoV-

2, Whe YirXs WhaW caXses COVID-19, ma\ inflXence COVID-19

seYeriW\. This raises Whe qXesWion of ZheWher a mask ma\ proWecW

Whe Zearer from seYere COVID-19 b\ redXcing Yiral inocXlXm.

Underl\ing Whis qXesWion are WZo core concepWs: 1) ZheWher

inocXlXm inflXences Whe chance of infecWion or, if infecWion

occXrs, Whe chance of seYere disease, and 2) ZheWher a mask

ma\ redXce Whe inocXlXm Wo Zhich Whe Zearer ma\ be e[posed.

There is no direcW eYidence from hXman challenge sWXdies�in

Zhich hXman YolXnWeers ZoXld be deliberaWel\ e[posed Wo

knoZn qXanWiWies of SARS-CoV-2�on Whe relaWionship beWZeen

inocXlXm of SARS-CoV-2 and Whe chance of infecWion and/or

COVID-19 seYeriW\. There are eWhical challenges Wo performing

sXch sWXdies, especiall\ becaXse Whe resXlWing disease ma\ be

seYere and Where is no knoZn cXre. IW has been reporWed WhaW D

KXPDQ FKDOOHQJH WULDO WR DVVHVV COVID-19 YDFFLQH HIILFDF\

PD\ EH SHUIRUPHG LQ WKH IXWXUH, bXW Ze are noW aZare of an\

compleWed or planned hXman challenge sWXd\ designed Wo

assess Whe effecW of inocXlXm on SARS-CoV-2 Wransmission or

illness seYeriW\ nor Whe leYel of proWecWion a mask mighW proYide.

In Whe absence of sXch direcW daWa, oWher lines of eYidence ma\

shed lighW on Whis Wopic:

1. IQIHFWLRXV DQG OHWKDO GRVHV KDYH EHHQ HVWDEOLVKHG IRU

RWKHU LQIHFWLRXV DJHQWV.

A cenWXr\ of research on infecWioXs diseases has esWablished

WhaW inocXlXm inflXences Whe chance of infecWion. The idea

WhaW Whe inocXlXm of SARS-CoV-2 ma\ inflXence disease

seYeriW\ is also consisWenW ZiWh eYidence on Whe naWXral
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hisWor\ of a nXmber of Yiral infecWions. There are Werms for

Whese concepWs: Whe infecWioXs dose is Whe inocXlXm reqXired

Wo esWablish an infecWion in a sXscepWible hosW; Whe leWhal

dose is Whe inocXlXm WhaW Zill caXse a faWal infecWion. The

ID50 and Whe LD50, or Whe doses aW Zhich 50% of e[posed

hosWs become infecWed and die, respecWiYel\, haYe been

esWablished for man\ infecWioXs diseases Xsing animal

models. One e[ample of Whe applicaWion of sXch research is

Whe FODVVLILFDWLRQ RI VRPH SDWKRJHQV DV SRWHQWLDO

ELRWHUURULVP WKUHDWV if Whe LD50 is parWicXlarl\ loZ. Animal

models of SARS-CoV-2 haYe shoZn WhaW Whe inocXlXm of

SARS-COV-2 can inflXence Whe chance of infecWion and

sXrYiYal. A SUHSULQW VWXG\ RQ PLFH JHQHWLFDOO\ HQJLQHHUHG WR

EH VXVFHSWLEOH WR SARS-CRV-2 shoZed WhaW sXrYiYal raWes

Zere loZer among mice e[posed Wo large inocXla of SARS-

CoV-2 compared ZiWh mice e[posed Wo small inocXla. A

KDPVWHU PRGHO RI SARS-CRV-2 WUDQVPLVVLRQ shoZed WhaW

sXscepWible hamsWers separaWed from infecWed hamsWers b\ a

barrier of sXrgical mask maWerial Zere less likel\ Wo be

infecWed Whan hamsWers ZiWhoXW a barrier. Among hamsWers

WhaW became infecWed ZiWh SARS-CoV-2, Whose infecWed

WhroXgh Whe barrier deYeloped less seYere infecWions Whan

Whose ZiWhoXW. HXman challenge sWXdies on LQIOXHQ]D and on

an HQGHPLF FRURQDYLUXV WhaW caXses Whe common cold haYe

shoZn WhaW smaller inocXla are less likel\ Wo caXse

s\mpWoms Whan larger inocXla.

2. FRU VRPH LQIHFWLRXV DJHQWV, LQFOXGLQJ SARS-CRV-2, D

UHODWLRQVKLS EHWZHHQ YLUDO ORDG DQG GLVHDVH VHYHULW\ KDV

EHHQ GHVFULEHG.

We SUHYLRXVO\ SUHVHQWHG HYLGHQFH on Whe relaWionship

beWZeen Yiral load, or Whe amoXnW of YirXs carried b\ an

indiYidXal, and disease seYeriW\. There is eYidence WhaW high

Yiral load is associaWed ZiWh seYere disease and/or morWaliW\

for man\ respiraWor\ YirXses, inclXding LQIOXHQ]D,

UHVSLUDWRU\ V\QF\WLDO YLUXV and boWh SARS-CRV and MERS-

CRV (Whe YirXses WhaW caXse SARS and MERS, respecWiYel\).

There is neZ eYidence on Whe relaWionship beWZeen SARS-CoV-

2 Yiral load and COVID-19 seYeriW\: among paWienWs

hospiWali]ed ZiWh COVID-19, Whose ZiWh higher Yiral loads haYe

PRUH VHYHUH V\PSWRPV and are PRUH OLNHO\ WR GLH. HoZeYer,

Whis is noW proof of a relaWionship beWZeen inocXlXm and
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disease seYeriW\. The relaWionship beWZeen inocXlXm and

Yiral load is noW Zell XndersWood and, in Whese sWXdies, Yiral

load Zas noW measXred aW Whe momenW of infecWion. HosW

facWors sXch as a person�s immXnologic fXncWion pla\ an

imporWanW role in hoZ Zell an indiYidXal�s bod\ fighWs Whe

YirXs, so Whese facWors are likel\ Wo mediaWe Whe relaWionship

beWZeen inocXlXm and Yiral load. In addiWion, high Yiral load

ma\ be a resXlW of seYere disease

3. ESLGHPLRORJLF VWXGLHV VXJJHVW WKDW YLUDO LQRFXOXP PD\

LQIOXHQFH WKH VHYHULW\ RI KXPDQ GLVHDVH.

AlWhoXgh hXman challenge sWXdies haYe noW been condXcWed

for man\ infecWioXs diseases, some sWXdies haYe Xsed

pro[ies of inocXlXm si]e Wo assess Whe relaWionship beWZeen

inocXlXm and disease seYeriW\. For e[ample, closer or more

freqXenW conWacW ZiWh an infecWed person ma\ e[pose a

sXscepWible hosW Wo a larger inocXlXm; some sWXdies haYe

assessed Whe relaWionship beWZeen W\pe of conWacW and

disease seYeriW\. In GXinea-BissaX, Whe UDWH RI GHDWK DPRQJ

FKLOGUHQ ZLWK PHDVOHV Zas higher among children Zho Zere

likel\ infecWed b\ oWher children ZiWhin Wheir hoXseholds Whan

among children Zho Zere Whe firsW cases ZiWhin Wheir

hoXseholds. In a sWXd\ on a poWenWial WreaWmenW for

chickenpo[, FKLOGUHQ LQIHFWHG E\ KRXVHKROG FRQWDFWV KDG

PRUH VHYHUH V\PSWRPV Whan children Zho Zere Whe firsW

cases in Wheir hoXseholds. DXring an RXWEUHDN RI SARS

ZLWKLQ D KRXVLQJ HVWDWH LQ HRQJ KRQJ in 2003, Whe raWe of

deaWh Zas higher among SARS paWienWs Zho liYed

geographicall\ closer Wo Whe inde[ case Whan among SARS

paWienWs Zho liYed farWher aZa\. IW is possible WhaW redXcWions

in inocXlXm WhroXgh h\giene pracWices sXch as hand-

Zashing can mediaWe disease seYeriW\. In a UDQGRPL]HG

FRQWUROOHG WULDO WKDW VWXGLHG WKH HIIHFWV RI KDQG-ZDVKLQJ

HGXFDWLRQ RQ WKH LQFLGHQFH RI UHVSLUDWRU\ LQIHFWLRQV

among 20,000 parWicipanWs in Whe U.K., Whose Zho receiYed

hand-Zashing edXcaWion Zere less likel\ Wo deYelop

s\mpWoms of respiraWor\ illness and, Zhen Whe\ did deYelop

s\mpWoms, Whose s\mpWoms Zere milder and shorWer-lasWing

compared ZiWh Whe s\mpWoms of Whose Zho did noW receiYe

hand-Zashing edXcaWion. The implicaWions of Whe findings of

all of Whese sWXdies are noW jXsW WhaW inocXlXm can inflXence

disease seYeriW\ (as has been esWablished b\ laboraWor\
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research on animals and conWrolled sWXdies inYolYing hXman

YolXnWeers) bXW WhaW Whe inflXence ma\ be sWrong enoXgh Wo

make a measXrable difference in Whe seYeriW\ of clinical

disease among people liYing in Whe commXniW\.

4. TKHUH DUH GDWD RQ COVID-19 VHYHULW\ IURP GLIIHUHQW VHWWLQJV

DQG WLPH SHULRGV LQ ZKLFK PDVN XVH ZDV PRUH RU OHVV

FRPPRQ.

DaWa from Whe COVID-19 pandemic haYe been Xsed Wo sXpporW

Whe Wheor\ WhaW PDVNV PD\ SURWHFW ZHDUHUV IURP VHYHUH

COVID-19. RaWes of mask Xse aroXnd Whe Zorld haYe

increased as Whe proporWion of SARS-CoV-2 infecWions

esWimaWed Wo be as\mpWomaWic has increased and

recommendaWions haYe been implemenWed. There are

e[amples of COVID-19 oXWbreaks in croZded seWWings in Zhich

people Zore masks (inclXding in a PHDW SURFHVVLQJ SODQW

and on a FUXLVH VKLS) and raWes of as\mpWomaWic infecWions

Zere high. One sWXd\ shoZed a FRUUHODWLRQ EHWZHHQ KLJKHU

OHYHOV RI SRSXODWLRQ PDVNLQJ DQG ORZHU UDWHV RI GHDWK dXe

Wo COVID-19. HoZeYer, caXWion mXsW be e[ercised Zhen

comparing daWa from differenW popXlaWions collecWed aW

differenW Wimes becaXse a) YariaWions in diagnosWic capaciW\

can inflXence esWimaWions of disease seYeriW\ and b) Where

are man\ locaWion-specific facWors WhaW ma\ inflXence

disease seYeriW\. These inclXde Yiral facWors sXch as sWrain

leWhaliW\, hosW facWors sXch as comorbidiWies and

demographics, and enYironmenWal facWors sXch as WreaWmenW

aYailabiliW\ and access Wo medical care.

The second Xnderl\ing qXesWion, in addiWion Wo ZheWher

inocXlXm inflXences disease seYeriW\, is ZheWher a mask ma\

redXce Whe inocXlXm Wo Zhich Whe Zearer ma\ be e[posed.

AlWhoXgh Where is sWrong HYLGHQFH WKDW ZLGHVSUHDG XVH RI

QRQPHGLFDO PDVNV LQ WKH FRPPXQLW\ SUHYHQWV WKH VSUHDG RI

COVID-19, mask recommendaWions HPSKDVL]H WKH LPSRUWDQFH

RI VRXUFH FRQWURO, WhaW is, redXcing Whe respiraWor\ dropleWs

e[haled inWo Whe air b\ poWenWiall\ infecWioXs people. In

comparison ZiWh eYidence from healWh care seWWings WhaW

medical masks and respiraWors proWecW Zearers, Where is less

eYidence WhaW non-medical masks Zorn in Whe commXniW\

proWecW Zearers from infecWion. HoZeYer, recenW DQDO\VHV RI

H[LVWLQJ GDWD RQ RWKHU UHVSLUDWRU\ LQIHFWLRQV and sWXdies on
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Whe ILOWHULQJ FDSDFLW\ RI QRQPHGLFDO PDVNV haYe demonsWraWed

biologic and mechanisWic plaXsibiliW\ WhaW nonmedical masks

ma\ redXce Whe amoXnW of YirXs Wo Zhich Zearers are e[posed.

To sXmmari]e Whe sWaWe of e[isWing eYidence, Zidespread mask

Xse preYenWs SARS-CoV-2 Wransmission. Masks redXce Whe

amoXnW of YirXs e[haled inWo Whe enYironmenW b\ Zearers. If a

sXscepWible person comes inWo conWacW ZiWh SARS-CoV-2, iW is

possible WhaW Wheir oZn mask Zill fXrWher redXce Whe si]e of Whe

inocXlXm Whe\ receiYe. And iW is likel\ WhaW a smaller inocXlXm of

SARS-CoV-2 Zill redXce Whe chance of infecWion or, if infecWion

does occXr, redXce Whe chance of seYere COVID-19. ThXs, alWhoXgh

Whe degree Wo Zhich inocXlXm si]e YersXs oWher facWors ma\

inflXence Whe risk of seYere COVID-19 is noW knoZn, iW is clear WhaW

mask Zearing b\ all is an effecWiYe Za\ Wo proWecW eYer\one from

COVID-19.

FAQ

HoÅĒisĒÄaccineĒsafetÇ
monitoredĒinĒtheĒUìSìó
SafeW\ of an\ Wherap\ or preYenWiYe measXre sXch as a Yaccine is

fXndamenWal Wo hoZ risks and benefiWs are balanced. There are

seYeral leYels of moniWoring and sXrYeillance bXilW inWo Whe U.S.

medical and pXblic healWh s\sWem Wo ensXre safeW\ for all

Yaccines Xsed in Whe U.S., inclXding an\ Yaccine aXWhori]ed for

emergenc\ Xse or approYed for licensXre for COVID-19.

DaWa on safeW\ and DGYHUVH HYHQWV (SRVVLEOH VLGH HIIHFWV),

ranging from pain and redness aW Whe injecWion siWe Wo feYer or

more serioXs s\sWemic posW-YaccinaWion eYenWs, are one of Whe

main consideraWions reYieZed b\ Whe U.S. Food and DrXg

AdminisWraWion (FDA) and iWs independenW adYisor\ commiWWees

prior Wo approYing or aXWhori]ing Xse of a Yaccine. These same

safeW\ daWa from clinical Wrials are ZhaW gXide Whe AdYisor\

CommiWWee on ImmXni]aWion PracWices (ACIP) and Whe U.S.

CenWers for Disease ConWrol and PreYenWion (CDC) on hoZ Wo Xse

https://www.nap.edu/read/25776/chapter/1%235
https://www.cdc.gov/vaccinesafety/ensuringsafety/sideeffects/index.html


Whe Yaccine in differenW groXps of people. ACIP also roXWinel\

considers posW-markeW safeW\ daWa once a Yaccine is in Xse, and

ma\ modif\ recommendaWions for dosing and schedXle.

For COVID-19, giYen Whe paramoXnW Wask of ensXring WhaW an\

Yaccine WhaW is aXWhori]ed or approYed is safe and effecWiYe, a

separaWe Vaccine SafeW\ Technical SXbgroXp Zas formed in Ma\

2020 Wo sXpporW safeW\ reYieZ boWh Zhile Yaccines are in

deYelopmenW and Zhen Whe\ ma\ be aXWhori]ed or approYed for

Xse. This inclXdes moYing WoZard sWandardi]ed definiWions for

adYerse eYenWs Wo beWWer capWXre safeW\ daWa, Zhile sWill

considering so-called adYerse eYenWs of special inWeresW: a

sXbseW of adYerse eYenWs WhaW ofWen reqXire addiWional aWWenWion

based on Zho is e[periencing Whe adYerse eYenW (e.g., pregnanW

Zomen, children) or adYerse eYenWs WhaW differ based on Whe W\pe

of Yaccine being considered (e.g., mRNA Ys Yiral YecWor).

Once a Yaccine is approYed or aXWhori]ed for Xse and is being

giYen Wo recipienWs, Whe focXs Zill shifW. SafeW\ moniWoring Zill

parWl\ inclXde anal\sis of safeW\ daWa from ongoing roXWine

YolXnWar\ and passiYe reporWs, and also Xse esWablished earl\

Zarning and sXrYeillance s\sWems Wo conWinXall\ moniWor for

safeW\ issXes. CXrrenWl\, Whese efforWs are led b\ Whe CDC and FDA,

ZiWh Whe largesW s\sWem for earl\ deWecWion of safeW\ issXes being

WKH VDFFLQH AGYHUVH EYHQW RHSRUWLQJ S\VWHP (VAERS). This

daWa s\sWem collecWs reporWs of adYerse eYenWs sXbmiWWed b\

an\one Zho giYes or receiYes an\ Yaccine and sXspecWs WhaW a

reacWion has occXrred. VAERS daWa are XpdaWed and reYieZed

dail\, and anal\ses are performed regXlarl\ Wo deWecW XnXsXal or

Xne[pecWed paWWerns WhaW ma\ indicaWe an Xnderl\ing problem.

OWher s\sWems inclXde Whe VDFFLQH SDIHW\ DDWDOLQN (VSD), a

collaboraWion beWZeen CDC and eighW large healWh care

organi]aWions WhaW alloZs for proacWiYe moniWoring of Yaccine-

relaWed daWa, and WKH COLQLFDO IPPXQL]DWLRQ SDIHW\

AVVHVVPHQW (CISA) SURMHFW, Zhich serYes as a research

parWnership beWZeen CDC and medical cenWers Wo fXrWher assess

Yaccine-associaWed healWh risks. AlWhoXgh VAERS does noW

proYide access Wo medical records, Whis FDA SXEOLFDWLRQ

describes hoZ scienWisWs can access daWa and medical records

in VSD Wo gain fXrWher insighW on eYenWs similar Wo Whose reporWed

in VAERS. DXring emergencies sXch as Whe cXrrenW COVID-19

https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vaers/index.html
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pandemic, Zhen large nXmbers of a neZ Yaccine ma\ be giYen in

a shorW period of Wime, a neWZork of 62 Yaccine safeW\

coordinaWors across Whe coXnWr\ is acWiYaWed Wo Zork ZiWh CDC Wo

enhance baseline Yaccine safeW\ acWiYiWies. This heighWened leYel

of aWWenWion Wo Yaccine safeW\ Zas parW of Whe response Wo Whe

H1N1 inflXen]a pandemic in 2009.

For COVID-19 specificall\, Zhile Yaccine sXppl\ ma\ be limiWed aW

firsW and onl\ sXfficienW Wo be adminisWered Wo special

popXlaWions sXch as healWh care personnel, oWher s\sWems are

being creaWed Wo acWiYel\ seek oXW daWa raWher Whan ZaiWing for iW

Wo be passiYel\ sXbmiWWed. These inclXde Whe Vaccine SafeW\

AssessmenW for EssenWial Workers (V-SAFE), a smarWphone-

based Zeb sXrYe\ plaWform WhaW Zill prompW Yaccine recipienWs

Wo sXbmiW healWh check informaWion WhroXgh We[W or email dail\

for Whe firsW Zeek afWer receiYing a Yaccine and Zeekl\ for si[

Zeeks afWer YaccinaWion Wo coYer Whe mosW criWical ZindoZ dXring

Zhich adYerse eYenWs are mosW likel\ Wo occXr. This daWa can

When be linked Wo a call cenWer and incorporaWed inWo VAERS if

necessar\. IW remains Wo be seen if special regisWries creaWed b\

Yaccine manXfacWXrers WhemselYes Zill also conWribXWe Wo efforWs

Wo ensXre WhaW Whe pXblic has access Wo a safe and effecWiYe

Yaccine.

CanĒdogsĒdetectĒCOVIDāÚâó
IW Zas recenWl\ reporWed WhaW WraYelers Wo Whe inWernaWional

airporW in Helsinki, Finland, ma\ be VFUHHQHG IRU COVID-19 E\

GRJV WhaW smell samples of sZeaW collecWed from WraYelers�

necks. Dogs haYe also been Xsed Wo VFUHHQ WUDYHOHUV IRU COVID-

19 DW DLUSRUWV LQ WKH UQLWHG AUDE EPLUDWHV. AlWhoXgh Whis ma\

appear Wo be an XnXsXal Za\ of screening for COVID-19, Where is

precedenW for Xsing dogs Wo deWecW diseases. Dogs haYe an

e[Wraordinar\ sense of smell WhaW far eclipses hXman abiliWies.

The\ can be Wrained Wo signal Zhen Whe\ deWecW a parWicXlar

scenW, Whe\ can perform Wheir dXWies qXickl\ and efficienWl\, and

Wheir diagnosWic performance can be compared ZiWh Whe resXlWs

of oWher WesWs. Dogs ma\ deWecW eiWher paWhogen-specific

chemical changes or changes in Whe meWabolism of hosW cells so

https://www.nytimes.com/2020/09/23/world/europe/finland-dogs-airport-coronavirus.html
https://www.forbes.com/sites/michelerobson/2020/08/24/are-sniffer-dogs-the-answer-to-travel-bans/%2315f7facf403f


Whe\ can be Wrained Wo deWermine if a sample has a paWhogen in iW

or if a person has a parWicXlar disease. Dogs haYe sXccessfXll\

learned Wo GHWHUPLQH ZKHWKHU SHRSOH KDG OXQJ RU EUHDVW

FDQFHU b\ smelling Wheir breaWh, Wo GLDJQRVH FKLOGUHQ LQ TKH

GDPELD ZLWK DV\PSWRPDWLF PDODULD LQIHFWLRQV b\ smelling

Wheir socks and Wo GHWHFW WKH SUHVHQFH RI D VSHFLILF W\SH RI

EDFWHULD LQ VWRRO VDPSOHV.

In German\, eighW dogs Zere Wrained Wo GHWHFW, ZiWh a high

degree of accXrac\, SARS-CRV-2 LQ UHVSLUDWRU\ VDPSOHV IURP

SDWLHQWV KRVSLWDOL]HG ZLWK COVID-19. OWher dogs aroXnd Whe

Zorld are in Wraining, inclXding Whe MHGLFDO DHWHFWLRQ DRJV aW

Whe London School of H\giene and Tropical Medicine and dogs aW

Whe UQLYHUVLW\ RI PHQQV\OYDQLD�V SFKRRO RI VHWHULQDU\ MHGLFLQH

WRUNLQJ DRJ CHQWHU. In Werms of Whe safeW\ of Whe dogs and Whe

people ZiWh Zhom Whe\ haYe conWacW, Where haYe been IHZ

UHSRUWHG FDVHV RI SHWV LQIHFWHG ZLWK SARS-COV-2; dogs are

WhoXghW Wo be aW Yer\ loZ risk eYen if e[posed Wo Whe YirXs. In

addiWion, Wraining programs haYe sWaWed WhaW GRJV ZLOO QRW

PDNH GLUHFW FRQWDFW ZiWh Whe people Whe\ screen and Zill be

carefXll\ moniWored.

WeeklÇĒResearchĒHighlights
NRWH: US CDC DOVR SXEOLVKHV D COVID-19 SFLHQFH USGDWH

S»sceptibilitÇĒtoĒSARSāCoVāÛĒInfectionĒAmong
ChildrenĒandĒAdolescentsĒComparedĒWithĒAd»ltsîĒA
SÇstematicĒReÄieÅĒandĒMetaāanalÇsis

(JAMA PediaWrics, SepW. 25, 2020)

MDLQ PHVVDJH: A recenW s\sWemaWic reYieZ and meWa-anal\sis

sXmmari]ed informaWion on Whe relaWiYe sXscepWibiliW\ of

children and adolescenWs compared Wo adXlWs based on 32

conWacW Wracing and popXlaWion screening sWXdies. Compared Wo

adXlWs, children and adolescenWs Zere aboXW 60% as likel\ Wo

https://pubmed.ncbi.nlm.nih.gov/16484712/
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(19)30220-8/fulltext
https://academic.oup.com/ofid/article/5/8/ofy179/5056931
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05281-3
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05281-3
https://www.lshtm.ac.uk/research/centres-projects-groups/using-dogs-to-detect-covid-19%23why-use-dogs
https://www.vet.upenn.edu/about/press-room/press-releases/article/penn-vet-launches-covid-19-canine-scent-detection-study
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/sa_one_health/sars-cov-2-animals-us
https://www.lshtm.ac.uk/research/centres-projects-groups/using-dogs-to-detect-covid-19%23faqs
https://www.cdc.gov/library/covid19/092520_covidupdate.html
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2771181


conWracW COVID-19 (OR 0.56, 95% CI 0.37 � 0.85, based on 14

conWacW Wracing sWXdies). Among Whe eighW sWXdies Zhere

children Zere groXped b\ age, children Zere 50% as likel\ Wo

conWracW Whe YirXs compared Wo adXlWs (OR 0.52, 95% CI 0.33 �

0.82) bXW Where Zas no significanW difference beWZeen

adolescenWs and adXlWs.

To minimi]e bias based on Whe facW WhaW children appear Wo be

more likel\ Wo haYe as\mpWomaWic infecWion of COVID-19,

conWacW Wracing sWXdies Zere onl\ inclXded if all conWacWs

Zere WesWed Xsing PCR.

ResXlWs from Whe popXlaWion screening sWXdies Zere noW

combined in a meWa-anal\sis. HoZeYer, of Whe 14 sWXdies, foXr

foXnd WhaW children had significanWl\ loZer raWes of infecWion

and Whe resW foXnd no significanW differences (WhoXgh in all

cases Whe risk raWio Zas <1). ResXlWs from Whese sWXdies

shoXld be inWerpreWed ZiWh caXWion as popXlaWion screening

sWXdies cannoW disWingXish beWZeen differences in

sXscepWibiliW\ and differences in e[posXre.

Three conWacW Wracing sWXdies in schools (Ireland, AXsWralia

and Singapore) foXnd liWWle Wransmission in schools. This

mighW indicaWe WhaW children are less inYolYed in

Wransmission of Whe YirXs, bXW Where is noW \eW sXfficienW

eYidence eiWher Za\.

The sXscepWibiliW\ of children and adolescenWs Wo COVID-19

has imporWanW implicaWions for opening and closing schools

dXring Whe cXrrenW COVID-19 pandemic. OYerall, Whe resXlWs

sXggesW WhaW children Xnder 10 are less sXscepWible Whan

adXlWs, bXW Whe eYidence is less clear aboXW adolescenWs. This

is Whe besW eYidence Ze haYe Wo daWe on Whis issXe. HoZeYer,

despiWe Wheir besW efforWs Wo eliminaWe major soXrces of bias,

Whe aXWhors noWe WhaW man\ of Whe sWXdies inclXded Zere of

loZ or moderaWe qXaliW\ and Wherefore resXlWs shoXld be

inWerpreWed ZiWh caXWion.

 

Imm»neĒResponsesĒtoĒSARSāCoVāÛĒInfectionĒin
HospitaliÊedĒPediatricĒandĒAd»ltĒPatients

https://pubmed.ncbi.nlm.nih.gov/32958614/


(Science TranslaWional Medicine, SepW. 21, 2020)

MDLQ PHVVDJH: Researchers s\sWemaWicall\ docXmenWed

immXnological response measXres among paWienWs

hospiWali]ed ZiWh COVID-19 aW a single Xrban medical cenWer in

NeZ York. PediaWric paWienWs (children and \oXng people age <24

\ears, n=65) had less seYere illness Whan adXlW paWienWs (people

aged 24 \ears and older, n=60). BoWh pediaWric and adXlW paWienWs

deYeloped measXrable c\Wokine, anWibod\ and T-cell responses,

bXW Where Zere clear age-relaWed Wrends. AdXlW paWienWs deYeloped

more robXsW cellXlar and hXmoral immXne responses Whan

children and \oXng people ZiWh COVID-19. In conWrasW,

concenWraWions of some c\Wokines Zere higher among pediaWric

paWienWs compared Wo adXlWs. Differences in Whe W\pe of immXne

response ma\ conWribXWe Wo Whe differences in relaWiYe seYeriW\ of

illness obserYed beWZeen adXlWs and \oXnger people ZiWh COVID-

19.

Researchers enrolled 125 paWienWs admiWWed for COVID-19 aW

Whe MonWefiore HealWh S\sWem in NeZ York beWZeen March 13

and Ma\ 17, 2020, inclXding 65 pediaWric and 60 adXlW

paWienWs. The\ compared clinical feaWXres and oXWcomes and

measXred c\Wokine, anWibod\ and T-cell responses. PaWienWs

ZiWh condiWions WhaW mighW affecW Wheir immXne responses

Zere e[clXded.

PediaWric paWienWs had milder illness and beWWer oXWcomes

inclXding a shorWer hospiWal sWa\ (6.4 da\s Ys. 14.8 da\s), less

need for mechanical YenWilaWion (7.7% Ys. 36.7%) and loZer

risk of deaWh (3.1% Ys. 28.3%). COVID-19-associaWed

mXlWis\sWem inflammaWor\ s\ndrome in children Zas

diagnosed in 20 pediaWric paWienWs, all of Zhom sXrYiYed.

PaWienWs of all ages shoZed eYidence of an innaWe immXne

response, measXred b\ Whe presence and leYel of

inflammaWor\ proWeins. There Zas a sWaWisWical Wrend for

higher leYels of some of Whese c\Wokines, parWicXlarl\

inWerleXkin-17A and inWerferon-γ, among \oXnger paWienWs.

The aXWhors sXggesW WhaW Whese nonspecific immXne

modXlaWing proWeins ma\ conWribXWe Wo proWecWing children

from more seYere and faWal manifesWaWions of COVID-19.



BoWh pediaWric and adXlW paWienWs also moXnWed adapWiYe

anWibod\ and cellXlar immXne responses specificall\

WargeWing SARS-CoV-2, Whe YirXs WhaW caXses COVID-19. AdXlW

paWienWs deYeloped higher leYels of anWibodies and more

robXsW T-cell responses Whan Zere seen in pediaWric paWienWs.

In facW, Whe highesW leYels of neXWrali]ing anWibodies occXrred

in adXlW paWienWs ZiWh Whe mosW seYere disease�Whose Zho

reqXired mechanical YenWilaWion or died in hospiWal.

Researchers sXggesW WhaW seYerel\ ill adXlWs, haYing moXnWed

sWrong anWibod\ responses on Wheir oZn, mighW benefiW liWWle

from WreaWmenWs sXch as conYalescenW plasma.

The sWXd\ proYides imporWanW informaWion aboXW some

differences in innaWe and adapWiYe immXne responses

among paWienWs of differenW ages hospiWali]ed ZiWh COVID-19.

This sWXd\ mighW be Woo small Wo deWecW all of Whe imporWanW

differences WhaW characWeri]e Whe immXne responses Wo

COVID-19 in pediaWric and adXlW paWienWs. IWs single

geographic locaWion and shorW Wime frame coXld limiW Whe

generali]abiliW\ of Whe sWXd\ findings. IW is also possible WhaW

some imporWanW immXnological differences beWZeen age

groXps Zere noW anWicipaWed or measXred and WhaW some

oWher facWor accoXnWed for Whe sWaWisWical associaWions

described.

 

COVIDāÚâĒTrendsĒAmongĒSchoolāAgedĒChildrenĒĄ
UnitedĒStatesíĒMarchĒÚăSeptemberĒÚâíĒÛÙÛÙ

(MMWR, earl\ release SepW. 28)

MDLQ PHVVDJH: Man\ children are back in school in some parWs

of Whe coXnWr\, and oWhers are anWicipaWing possibl\ reWXrning Wo

in-person learning in Whe coming monWhs. Researchers aW Whe

U.S. CenWers for Disease ConWrol and PreYenWion (CDC) anal\]ed

daWa on COVID-19 cases among children 5 Wo 17 \ears old Wo beWWer

inform decision-making aboXW acWiYiWies WhaW affecW children and

adolescenWs. OYerall, morWaliW\ and hospiWali]aWion for school-

aged children remained loZ. From March Wo SepWember 2020,

incidence among adolescenWs aged 12 Wo 17 \ears Zas WZice WhaW

https://www.cdc.gov/mmwr/volumes/69/wr/mm6939e2.htm


of children aged 5 Wo 11 \ears. MXlWiple la\ers of miWigaWion

sWraWegies�inclXding Zearing masks, ZaWching disWance and

Zashing hands�Zill be necessar\ Wo keep Weachers, sWaff,

sWXdenWs and Wheir families safe. MoniWoring Wrends of mXlWiple

indicaWors in sXch cases and WesWing parameWers can gXide Whe

besW Xse of miWigaWion sWraWegies.

LaboraWor\-confirmed cases of COVID-19 are reporWed Wo Whe

CDC. From March 1 Wo SepW. 19, Where Zere 277,285 cases of

COVID-19 reporWed among school-aged children (5 Wo 17 \ears

old) in Whe U.S.

AYerage Zeekl\ incidence for adolescenWs aged 12 Wo 17 \ears

Zas 37 per 100,000 popXlaWion compared Wo 19 per 100,000

popXlaWion for \oXnger school-aged children (5 Wo 11 \ears

old). TesWing YolXme and WesW posiWiYiW\ peaked for school-

aged children in JXl\, and sXbseqXenWl\ decreased and

plaWeaXed b\ earl\ SepWember, alWhoXgh Whese indicaWors

ma\ again be increasing. From Whe cases for Zhich race and

eWhniciW\ daWa Zas aYailable, LaWin[ children accoXnWed for

46% of cases among \oXnger school-aged children and 39%

of cases among adolescenWs. OYerall, 3,240 (1%) of school-

aged children ZiWh COVID-19 Zere hospiWali]ed and 404 (0.1%)

reqXired ICU admission. There Zere 51 COVID-19-relaWed

deaWhs reporWed in Whis age groXp from March 1 Wo SepW. 19.

Since WesWing has noW been prioriWi]ed among Whose ZiWh mild

or no s\mpWoms (as is ofWen Whe case in children), Whe WoWal

case nXmbers ma\ be an XnderesWimaWe. DaWa for

race/eWhniciW\, s\mpWoms, and some oWher demographic

facWors Zere ofWen reporWed incompleWel\

SXJJHVWHG FLWDWLRQ: Cash-GoldZasser S, Kardooni S, KachXr SP,
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ReYieZ SepWember 26-OcWober 2. ResolYe Wo SaYe LiYes. 2020

OcWober 7. AYailable from KWWSV://SUHYHQWHSLGHPLFV.RUJ/FRURQ-
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