
VacciQaWiRQ UaWeV aQd COVID-19 caVeV: a
cRPPeQWaU\ Rf ³IQcUeaVeV iQ COVID-19 aUe
XQUeOaWed WR OeYeOV Rf YacciQaWiRQ acURVV 68
cRXQWUieV aQd 2947 cRXQWieV iQ Whe UQiWed SWaWeV.´
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1 LabRUaWRU\ Rf SRiO BiRdiYeUViW\, UQiYeUViW\ Rf NeXchkWeO, 2000 NeXchkWeO SZiW]eUOaQd.
2 DeSaUWPeQW Rf MedicaO SWaWiVWicV, LRQdRQ SchRRO Rf H\gieQe aQd TURSicaO MediciQe, LRQdRQ, UQiWed KiQgdRP
3 IQeTXaOiWieV iQ CaQceU OXWcRPeV NeWZRUk, DeSaUWPeQW Rf NRQ-CRPPXQicabOe DiVeaVe ESidePiRORg\, LRQdRQ SchRRO Rf
H\gieQe aQd TURSicaO MediciQe, LRQdRQ, UQiWed KiQgdRP
4 FacXOW\ Rf IQfRUPaWiRQ TechQRORg\, MRQaVh UQiYeUViW\, MeObRXUQe, AXVWUaOia
* CRUUeVSRQdiQg aXWhRU
AOO aXWhRUV cRQWUibXWed eTXaOO\.

AbVWUacW
The PaQXVcUiSW fURP SXbUaPaQiaQ aQd KXPaU VhRZV a Oack Rf YacciQe efficac\ RQ CRYid
IQcideQce. HRZeYeU, WhiV SaSeU VXffeUV PajRU SiWfaOOV : iQadeTXaWe RXWcRPe, Oack Rf
cRQfRXQdiQg facWRUV, iQadeTXaWe WiPe SeUiRd (7 da\V), iQcOXViRQ/e[cOXViRQ cUiWeUia QRW
UeVSecWed, caXVaO iQfeUeQce fURP iQaSSURSUiaWe daWa, aQd eUURQeRXV iQWeUSUeWaWiRQ Rf Whe
daWa. We cRPPeQW RQ WheVe iVVXeV iQ deWaiO aQd VhRZ WhaW SXbUaPaQiaQ aQd KXPaU¶V SaSeU
iV fOaZed aQd PiVOeadiQg.

MaiQ
DeaU PURfeVVRU HRfPaQ,

We Uead ZiWh iQWeUeVW Whe PaQXVcUiSW fURP SXbUaPaQiaQ aQd KXPaU [1] (Whe aXWhRUV). We
haYe VeUiRXV cRQceUQV abRXW Whe PeWhRdRORg\ ePSOR\ed iQ WhiV VWXd\. We deWaiO WheVe
beORZ.

1) The VWXd\ XVeV cRQfiUPed COVID caVeV aW Whe cRXQWU\ RU cRXQW\ OeYeO aV Whe SUiPaU\
PeaVXUe Rf YacciQe efficac\. WhiOe Whe WRWaO QXPbeU Rf caVeV UePaiQV aQ iPSRUWaQW
iQdicaWRU, iW dReV QRW caSWXUe Whe ke\ cRPSRQeQW Rf a VXcceVVfXO YacciQaWiRQ VWUaWeg\,
Zhich iV a UedXcWiRQ iQ VeYeUe caVeV, hRVSiWaOi]aWiRQV aQd deaWhV. CRQWUROOiQg
hRVSiWaOi]aWiRQ iV aOVR cUXciaO WR OiPiW Whe bXUdeQ RQ Whe heaOWh V\VWePV. TheUefRUe, Whe
SUiPaU\ RXWcRPe iQ WhiV VWXd\ iV iQaSSURSUiaWe, RU aW OeaVW iQVXfficieQW, aQd
COVID-UeOaWed hRVSiWaOi]aWiRQV, VeYeUe fRUPV aQd deaWhV VhRXOd haYe beeQ UeSRUWed.
WhiOe Whe aXWhRUV PeQWiRQ Whe RPiVViRQ Rf hRVSiWaOi]aWiRQV aQd VeYeUe fRUPV aV a
SRWeQWiaO OiPiWaWiRQ Rf WheiU aQaO\ViV, Whe\ dR VR WR highOighW WhaW ³Whe CDC UeSRUWed aQ
iQcUeaVe fURP 0.01 WR 9% aQd 0 WR 15.1% (beWZeeQ JaQXaU\ WR Ma\ 2021) iQ Whe UaWeV
Rf hRVSiWaOi]aWiRQV aQd deaWhV, UeVSecWiYeO\, aPRQgVW Whe fXOO\ YacciQaWed.´ We fiQd
WhiV VWaWePeQW YeU\ PiVOeadiQg. IQdeed, WhiV WiPe SeUiRd cRUUeVSRQdV WR Whe begiQQiQg

https://cordis.europa.eu/article/id/415751-flatten-curve


Rf Whe YacciQaWiRQ caPSaigQ, ZheUe YacciQeV ZeUe RffeUed WR a VPaOO high-UiVk SaUW Rf
Whe SRSXOaWiRQ, PaiQO\ Whe eOdeUO\ aQd iQdiYidXaOV ZiWh VeUiRXV cRPRUbidiWieV. ThiV iV
YiVibOe iQ Whe facW WhaW YacciQaWiRQ fRU aOO adXOWV ZaV RQO\ aYaiOabOe iQ ASUiO iQ Whe USA
aQd iQ Ma\ iQ PaQ\ RWheU cRXQWUieV (e.g., FUaQce RU GeUPaQ\). FXUWheUPRUe, Whe
effecW Rf aQ iQcUeaViQg YacciQaWiRQ UaWe RQ hRVSiWaOi]aWiRQV aQd deaWhV figXUeV haV
beeQ ZideO\ e[SOaiQed (e.g.,  [2]).

2) The QXPbeU Rf cRQfiUPed caVeV iV QRW aQ accXUaWe PeaVXUe Rf Whe VSUead Rf Whe
diVeaVe: iWV accXUac\ iV deSeQdeQW RQ Whe WeVWiQg caSaciW\, RQ Whe QaWiRQaO WeVWiQg
SROicieV [3]), RQ Whe iPSOePeQWaWiRQ Rf NRQ-PhaUPaceXWicaO IQWeUYeQWiRQV (NPIV) [4],
RQ Whe iQdiYidXaO behaYiRUaO UeVSRQVeV [5], aQd RQ Whe accXUaWe UecRUdiQg Rf WheVe,
QRQe Rf Zhich ZeUe accRXQWed fRU iQ Whe aQaO\ViV. NRW iQcOXdiQg WheVe facWRUV caQ
Oead WR biaVeV iQ Whe eVWiPaWiRQ Rf Whe effecW Rf aQ\ iQWeUYeQWiRQ (aV e[SOaiQed iQ [6]).
AOWhRXgh WhiV iV ideQWified aV RQe Rf Whe PaiQ OiPiWaWiRQV Rf Whe VWXd\, Whe iQWeUSUeWaWiRQ
Rf Whe UeVXOWV ZaV Pade XViQg caXVaO OaQgXage ZiWhRXW caXWiRQ, deVSiWe Whe aXWhRUV¶
aZaUeQeVV Rf Whe iVVXe.

3) The WiPiQg beWZeeQ Whe WZR PeaVXUePeQWV iV aOVR aQ iVVXe. AQ aUbiWUaU\ VeYeQ-da\
WiPe-ZiQdRZ fRU Whe iQcideQce Rf COVID-19 caVeV ZaV XVed ZiWhRXW jXVWificaWiRQ
Zhich cRXOd Oead WR iQcOXde QRQ-UeSUeVeQWaWiYe caVeV RU cRPSaUe cRXQWUieV RYeU
diffeUeQW eSidePic ShaVeV. SXch a VhRUW SeUiRd ZRXOd RQO\ giYe a cURVV-VecWiRQaO
YieZ Rf a SheQRPeQRQ VSaQQiQg RYeU PRQWhV aQd a VeYeQ-da\ ZiQdRZ iV QRW a
UeOeYaQW cOiQicaO WhUeVhROd. NRWabO\, RQe iV cRQVideUed fXOO\ YacciQaWed 14 da\V afWeU
Whe VecRQd VhRW. FRXUWeeQ da\V ZRXOd be Whe PiQiPXP WR RbVeUYe aQ iQdiYidXaO-OeYeO
effecW, bXW Whe eYaOXaWiRQ Rf Whe iQdiUecW effecW Rf YacciQaWiRQ RQ WUaQVPiVViRQ ZRXOd
UeTXiUe aQ e[WeQded fROORZ-XS. VacciQaWiQg iV a ORQg, cRQWiQXRXV SURceVV, RccXUUiQg
jRiQWO\ ZiWh VXcceVViYe eSidePic ³ZaYeV´. IQ addiWiRQ, ZhiOe Whe aXWhRUV PeQWiRQ a
³VeQViWiYiW\ aQaO\ViV´ aYaiOabOe iQ Whe VXSSOePeQWaU\ PaWeUiaOV, iW iV QRW aYaiOabOe.
ThiV VeYeQ-da\ WiPe ZiQdRZ WhXV aSSeaUV XQjXVWified aQd dReV QRW aOORZ Whe
eVWiPaWiRQ Rf Whe effecWiYeQeVV Rf YacciQaWiRQ. BeVideV, Whe YacciQaWiRQ VWaWXV Rf a
SRSXOaWiRQ dReV QRW caSWXUe Whe SRSXOaWiRQ iPPXQiVaWiRQ VWaWXV, b\ e[cOXdiQg
SUeYiRXVO\ iQfecWed iQdiYidXaOV. IQ cRXQWUieV ZiWh ORZ YacciQaWiRQ UaWe bXW high
VeURSUeYaOeQce, Whe iPPXQiVaWiRQ VWaWXV Rf Whe SRSXOaWiRQ UePaiQV XQcOeaU.

4) The iQcOXViRQ/e[cOXViRQ cUiWeUia aUe eiWheU QRW ZeOO defiQed RU ZeUe QRW UigRURXVO\
fROORZed. The aXWhRUV haYe VSecified WhaW Whe\ iQcOXded ³68 cRXQWUieV WhaW PeW Whe
fROORZiQg cUiWeUia: had VecRQd dRVe YacciQe daWa aYaiOabOe; had COVID-19 caVe
daWa aYaiOabOe; had SRSXOaWiRQ daWa aYaiOabOe; aQd Whe OaVW XSdaWe Rf daWa ZaV
ZiWhiQ 3 da\V SUiRU WR RU RQ SeSWePbeU 3, 2021.´ TheVe aUe VeW ZiWhRXW aQ\
jXVWificaWiRQ. FXUWheUPRUe, PaQ\ cRXQWUieV SURYide aOO Rf WhiV iQfRUPaWiRQ bXW aUe
QRW iQcOXded iQ WheiU aQaO\ViV (VXch aV FUaQce, Whe UQiWed KiQgdRP, GeUPaQ\,
SZiW]eUOaQd, RU SSaiQ). IQ addiWiRQ, PaQ\ iQcOXded cRXQWUieV aUe ORZ aQd PiddOe
iQcRPe cRXQWUieV Zhich haYe OeVV WeVWiQg caSaciWieV aQd PighW VXffeU a higheU, \eW
XQdeU-UeSRUWed, bXUdeQ fURP COVID-19 [7].

5) The Oack Rf adjXVWPeQW fRU ke\ cRQfRXQdiQg facWRUV cRXOd e[SOaiQ Whe UeSRUWed
iQefficac\ Rf Whe YacciQe. IQdeed, Whe VWaWiVWicaO aQaO\ViV iQYROYeV aQ XQadjXVWed OiQeaU
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UegUeVViRQ aQd WhUee deVcUiSWiYe SORWV. ThiV RQO\ aOORZV Whe UeadeUV WR gaXge UaZ
(cRQfRXQded) VWaWiVWicaO aVVRciaWiRQV. HRZeYeU, Whe iQWeUSUeWaWiRQ Rf WheVe UeVXOWV iQ
Whe PaQXVcUiSW iV caXVaO, Zhich WheUefRUe cRQYe\V aQ iQaccXUaWe PeVVage.

6) FXUWheUPRUe, baVed RQ Whe gUaShV RQO\, Whe aXWhRUV cRQcOXded abVeQce Rf
aVVRciaWiRQ beWZeeQ Whe YacciQaWiRQ cRYeUage aQd Whe iQcideQce. The caWegRUiVaWiRQ
Rf Whe SURSRUWiRQ Rf YacciQaWed SeRSOe iQWR 15 caWegRUieV iV aUbiWUaU\, aQd Ze caQQRW
fiQd aQ ePSiUicaO jXVWificaWiRQ fRU Whe cOaiP WhaW ³caVeV SeU 100,000 SeRSOe iQ Whe OaVW
VeYeQ da\V iV OaUgeO\ ViPiOaU acURVV Whe caWegRUieV Rf SeUceQW Rf Whe SRSXOaWiRQ fXOO\
YacciQaWed´. YeW, if Ze SeUfRUP a ViPSOe QRQ-SaUaPeWUic KUXVkaO-WaOOiV WeVW WR
cRPSaUe Whe diVWUibXWiRQ Rf caVeV acURVV WheVe 15 gURXSV (Ȥð = 188.83, df = 14,
S-YaOXe < 0.01), fROORZed b\ a PXOWiSOe SaiUZiVe WiOcR[RQ WeVW (BRQfeUURQi cRUUecWed),
WheUe iV a VWURQg eYideQce WhaW a higheU YacciQaWiRQ UaWe iV aVVRciaWed ZiWh a ORZeU
7-da\ iQcideQce. OXW Rf 105 SaiUZiVe cRPSaUiVRQV, 28 VhRZed a VigQificaQW
diffeUeQce, ZiWh aQ adjXVWed S-YaOXe < 0.05. APRQg WheVe, Whe caWegRU\ (70-100[ haV
a VigQificaQWO\ ORZeU VeYeQ-da\ iQcideQce WhaQ eYeU\ caWegRU\ > 15 %. ThiV iV eYeQ
cOeaUeU fURP Whe UaZ daWa, ZheUe a WUeQd fiWWed fURP a geQeUaOi]ed addiWiYe PRdeO
VhRZV a decUeaViQg iQcideQce fURP 50% YacciQe cRYeUage RQZaUdV. AOWhRXgh WhiV
aQaO\ViV dReV QRW accRXQW fRU cRQfRXQdiQg facWRUV eiWheU, iW iOOXVWUaWeV WhaW Whe daWa
SURYided iQ Whe PaQXVcUiSW dR QRW VXSSRUW Whe cRQcOXViRQV dUaZQ b\ Whe aXWhRUV.

We WhXV ZRXOd Oike WR highOighW WhaW Whe PeWhRdRORg\ dReV QRW aOORZ Whe aXWhRUV WR dUaZ
Whe cRQcOXViRQV ZUiWWeQ iQ Whe PaQXVcUiSW. ThiV SaSeU iV QRW XS WR Whe VWaQdaUdV iQ
eSidePiRORg\, aQd SURYideV a QaUUaWiYe UaWheU WhaQ WeVWiQg h\SRWheVeV iQ a UigRURXV
PaQQeU. MRUe cUiWicaOO\, Whe PeVVage cRQYe\ed iQ Whe PaQXVcUiSW Pa\ cRPSURPiVe Whe
effRUWV Pade WR eQcRXUage YacciQaWiRQ, deVSiWe Whe QXPeURXV YaOid VcieQWific VWXdieV
SURYiQg YacciQe efficac\.
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CRPSeWiQg iQWeUeVWV :
The aXWhRUV decOaUe QR cRPSeWiQg iQWeUeVWV
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SXSSOePeQWaU\ PaWeUiaO

ReOaWiRQVhiS beWZeeQ caVeV SeU 100k SeRSOe (OaVW 7 da\V) aQd SeUceQWage Rf SRSXOaWiRQ fXOO\
YacciQaWed acURVV US cRXQWieV aV Rf NRYePbeU 9, 2021



grp1 grp2 median grp1 median grp2 diff adj.p.Yal

(55,60] (30,35] 236 305,5 -69,5 2,19E-02

(55,60] (35,40] 236 317 -81 6,81E-05

(55,60] (40,45] 236 300 -64 7,33E-05

(55,60] (45,50] 236 293 -57 1,03E-03

(55,60] (50,55] 236 285 -49 2,77E-02

(60,65] (25,30] 198 263,5 -65,5 4,31E-02

(60,65] (30,35] 198 305,5 -107,5 3,00E-05

(60,65] (35,40] 198 317 -119 7,85E-08

(60,65] (40,45] 198 300 -102 1,27E-08

(60,65] (45,50] 198 293 -95 3,09E-07

(60,65] (50,55] 198 285 -87 3,93E-06

(65,70] (25,30] 152,5 263,5 -111 2,79E-05

(65,70] (30,35] 152,5 305,5 -153 5,58E-09

(65,70] (35,40] 152,5 317 -164,5 1,45E-11

(65,70] (40,45] 152,5 300 -147,5 1,46E-12

(65,70] (45,50] 152,5 293 -140,5 1,91E-11

(65,70] (50,55] 152,5 285 -132,5 1,08E-10

(65,70] (55,60] 152,5 236 -83,5 6,32E-05

(70,100] (15,20] 110 221 -111 2,19E-03

(70,100] (20,25] 110 204 -94 2,82E-02

(70,100] (25,30] 110 263,5 -153,5 1,37E-06

(70,100] (30,35] 110 305,5 -195,5 1,20E-09

(70,100] (35,40] 110 317 -207 1,34E-11

(70,100] (40,45] 110 300 -190 4,26E-12

(70,100] (45,50] 110 293 -183 1,73E-11

(70,100] (50,55] 110 285 -175 1,01E-10

(70,100] (55,60] 110 236 -126 8,65E-07

(70,100] (60,65] 110 198 -88 3,75E-03

SigQificaQW PXOWiSOe SaiUZiVe ZiOcR[RQ cRPSaUiVRQ beWZeeQ gURXSV (YacciQaWiRQ cRYeUage caWegRUieV).
P YaOXe aUe adjXVWed ZiWh BRQfeUURQi PeWhRd.


