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Antibody Testing Documents the Silent Spread of
SARS-CoV-2in New York Prior to the First Reported
Case
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Abstract

. | H ZI BTl HERH ZERIEX H W\BFSKNEEWE] WS H X\QNR 7967 ' S:  W\STV ZERRA NRWR GXTEWIRX
TSTYRBRMRKVY EXV21[ =S\O' M EVEI B\ HWRKOLI | TMI QMG ; | X WEHEHMERH H WWQ
VEQTRWASQ *I FWEY )S1E@  JSVERWSHWEKENKT7967'S: WG XKD| VERH RYGR SGETVM
T\BX R 9VIRK CRS[ R HY\EXBRWISVERWASH H ZI FSTQ| RX NRGYFEXSR T \ISH W \REPNRX \ZEP ERH

VY T\SHYGHEI \EAS JSVLIMWTERH QB[ | H X \Q NI H X EXWBXBHYGIBRSI 7967 ' S: WS 21[ =S\ORA B
SAWHFI X I IR. ERYE]  ERH*| FWEY 79%67'S. VWNEHWRRR JSV « [ |1 ONFIJISV X
| WIXGSQ Q YR EGUYM HNRJ GI8R[ EVWA TS H

%RSZI PGB\BREZMW QI\KIHMR( IGQFIV ~ WR; YLER' LME ERHH ZEW(H, YFI M\SZWRA RIER
FI JSV W EHWRK)S 1 21 ] T\BZWRG [ MR’ LNE ERHR BB 1 Z1 ] GSYRY] MRXI [ SV 8LMW
TEXSKIR RS[ X\QIHWZI \I EGYX WWNESY WRHEQ| CB\BREZWYW 7967 ' S:  LEWGEYWHE
KFSFEPTERH QN[ ML’ @ MPBR GEWWERH SZI V H EXWN TS HX\BYKL . YR 8Ll
' \WKGEW SI7%67 'S NI GI8RMRLI ORM H7XEXW BV RYII HSR. ERYEY MEQER[ LS
VXNR HYS XU 75EX SJ; EVLMRKOSRABQ : YLER -RXI | RAWNRK QSRXWXLI 9 7 LEWFI GSQ| E LSXV'S)
SIXI TERH QNs TV WRE EGESYRIRK JSVER) SVKSR LNMH SIXLI YSYEPGEWRSEH ERH SZI VSR JSYWL SJ
X1 HEXW 8LI | WXGSR \QIHGEW MR2I[ =S\O[ EWEWTSWHSR1 B\@&. MEXEZI PW A R VX\R H
MBQ AER 8LI ! WKGSQQYRM EGIYNH7%67'S. NI GI8R[ EWHBEKRSWHSR1 BV@. MRE ]IEV
SPMHQER [ LSRRI HM21[ 6SAIM ERH[ S\AOHMR2I[ =S\0' i
LXTW [ [[ RIGKSZ WA HSL GSZMi G52 HEEBEAM TEKI -RXI IRWMK [ 11ONV21[ =S\O
' M LEWWJI ' HE TI EOHEM NRJI GI8R RYQFI VSJ b’ *MY%E ERHE G/Q YAOMI GEWRSEHSIb’
YSHEX 8LI X@I TIVBH[ LIR7%67'S. KEWR HI R MSX. M TN RXVSIXI TERH QI
VY Q ENRWRGPEV

Introduction

%RSZI PGB\BREZMW QI\KIHWR( IGQFIV  WR; YLER' LNME ERHH ZEWH, YFI M\GZ2WA RRIE\R
FI JSV W EHRKDS | 21 | T\6ZVRG [ MR’ LNRE ERHRI E\R 1 ZI \f GSYRY] MRXLI [ SV YBLMW
TEXSKIR RS X\QIHWZI V¥ EGrX VWNDSY WRH\EQ!| GB\BREZMW 7967 ' S:  LEWGEYWHE
KFSFEPTERH QNB[ ML b Q MPBR GEWWERH SZI V H XX TS HX\BYKL . YR yBLI
LWXGEW SI7967 'S NI GIBRINRLI ORM H7XEXW EVWil Rl HSR. ERYEY MEQER[ LS
VXNAR HYSLI 75EX SJ; EVLNKOSRABQ : YLER %RM)I | RWNBK Q SRLWXLI 9 7 LEWFI GBQI E LSXV'S
SIXI TERH QNB TV WRP EGESYRIRK JSVER) SYKSR LNMH SIXLI YSEPGEWRSEH ERH SZI VSR JSYWL SJ
X1 HBEXW YBLI | WXGSR \QI HGEW MR2I[ =S\O[ EWWTSWHSR1 BEA. NREXEZIRPW A RR V X\R H
ABQ AERYBLI | WXGSQQYRM EQYMH7%67 'S NI GISR[ EMHEKRSWHSR1 B\G. RRE  IEV
SPQER [ LSRAIHNR21[ 6SQAIM ERH[ SAHM21[ =S\0'
LW [ [[ R GKSZ W HSL GSZwi GSZvi HEEEVAMI TEKI %RX.I IRWNK [ [1ON21[ =S\O
' M LEWWIJ ' HE TI EOHENp NRJ GI8R RYQFI VSJb *M E ERHEG/QYEM GEWRSEHS)
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b YSHEX YBLI X TIBH[ LIR7%67 'S KENR HIRY NS XM TN RXVSIXI TERH QI
VY Q ERWREP EV

8IVWMAK F] TSRQI\EW GLEMRVEGISR 4' 6 LEWFI I RXI QENE] JISVGBR QMK 7%%7 ' S: NI GI8R
[ SW Ml %% S | 2 VEHASRER W\SSKNEX VRK XS H X GXERASHVIW)S ZMEPTEX.SKI RAMLEWFI | RER
NZEFYEFRP HEKRSVWAGEHYRG/ARMWSH] X VWRK GSYRH M RM \f G5ZI VHTEWIRXM LS EV' RS FSRKI VZMYW
TSV 2R A VENR GMGYQWERA WXLIT TVWRA SI ZMYWMTTT GYIGERMSHYWGEW BEXW M. D QYRY Y2
-R EHHWIR W\SISKNEEWEE] WGSYRH FI YW H XS XEGONRI GIBR \F XBW'I GMI B YVIRK WS HWWQ
VEQTRPW Y61 G R RYQI\EYWEWE] WISVAI HAXGBRSI7%%7 ' S: ERMSHWWLEZ 1 QI\KIH
FYXVEJEVJI [ LEZI FI 1 RT\STI\R | ZEFYEX H ERH ZERMEX H JISVAMREPYW

RXMN TSWK[ | H VBRI X1 H ZI BBTQ | RXERH ZERWEASR SJ W\SISKNGEWYE] WS H X GXERASHVIWS
79%67'S. WM ERHRYGP SGETWA T\EX RWEW | PEVWLI NND Q1 HEX H TR Q1 ROS QI BEW
WASTV ZERRG MR E\ERHSQ WP GI8R SIHWE\H HWWQ VEQTRPWASQ 21[ =S\O' M *M E ERH
WFYAFWS MARSW. *M F NRGYHWRKOLSW MNEQ E TIIBHTBV)S LI | WAKGSR \Q | HEWWS]

GBQQ YRM XERVD MIBR 45

Results

Performance of SARS-CoV-2 enzyme-linked immunosorbent assay (ELISA) %% MAX>S H X\Q N I

VI GYIGY SISYVERWASH EWEJW[ | XWEH  WWQ VEQTRWASQ LI ERL] FFSSHHSRSWAASQ E TV
7967 'S, 1\EYBLI VWBWLS] | HXEXERPFYXSRI VEQTR LEHI\XIQI R BB STXEPH RW 3 (
ZEIWXLEX |V RHEEM SIRSR VY EGMY 19 WRK E VWIRRKI RXGNSIJ S WERHE\H H ZNDIBRWEFSZI LI
QIER[ | ROXHEWIGYGY S JSVIEQ S| EWE] WS H XGAWWND XID | WTT GYGK+ 7 K+

WND XKD I WV GYG-KL 7 -KL SVRYSETVWATEANR 24 WIGYG-K+ 24 K+ *M E % | IYWLIV
BWVVWVHEWYE] W GYIGH F] AWK  WWQ VEQ TRWASQ GSRA Q TS\ER SYWTEXVIRXMWY I REX

' SYQFME ORMI W \ZWRK 1 | HEEP | RAV: WK EQTYW' 9-1' JSW\WNEST MR WYWXLEX] |\
HEKRSWHEW/ %67 ' S: R KM F] 4' 6 Y4 SYXSILIW GEWW | Y ISYRH)SFI TSI F] \BY)RI
GMANIEPA VWMISVSHLI VZNEPTEXL SKI RMRGYHRK MRS YI RME % & TE\ENASYI R*E EH RSZMYW\LNRSZMYW
LYQERQIXETR YQ SZMWERH GSQ Q SRGSMLYQERGS\BREZMYWW, /9 3' ERH20 BRPX S
VEQTRWWLS] IH3 ( \I EHRKWKY EX VLERXLI GSIIZEFYI ] MWK E W GYIGY SJ RXI 7 K+
EWE| *M F YBLI WIGYIGY SIX| EWE] YSH X GK+ X824 [ EWMLYP B[ | VEX 7YTTRQI REF
*M E “RTEVWGEVER VEQTRWIASQ TEWMIRXV M GSQ Q SR GGIH GB\BREZMYWW |V R KEXMI NR LI
7 K+ EWE] [ LIVEW SJ [ IV RKEM WX 24 K+ EWE]

71 GSRH YSH X\QMR X.I WRWAM SISYVERWSH EWEJW[ | XWH  WWQ VEQ TRWASBQ V¥ A RX
'9-1' GEWW ML 4' 6 GBR \QIH7%67'S MR GI8R EXZE MK XD | TSBXVTSVKSRWXSI WQ THSQW
JSVAKL SV-K+ XS VNG XKD | VEW] | FPEWISV-K+ S 2 4%94M \ TI GLH X.I WRVMZDVIWSI LI EWE] WS
QI EWN -KL SV-K+ SENKI RO VWM XID IV |V B NROLI | WX HE] WTSVKSRWXSIWQ THSQV
FYXNRGY EWH\ETMR X.I VEX VI EGMBKEWRMEM SI  JSVFSL EWE]W  HE] WEIX VSRWXSJ
WQTSQWR] I ZM[ MK XI QI HEEPY GBI 7967 ' S TSVl TEWIRXM LS| | Y ERWASH]
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RKEM RXI WM XKD VEWE] W[ | RSXHERYQFI VSIX.IQ [ 1\ GERA VTEXWMIRX\SR \M\ N EF

X! BXQ | RX\ REPXERW FERX\Y GIIMRXASR D Q YRSWTTV WAL XLI \ET] SVTEWIRX\ M. ETEEMGER Q M
GBBVHSXMR* MW GERH H %)XLIW GEWW |V 1\GYH H XI SZI\EPWRMWIN MOIEWWS  JSV
FSU I 7 K1 ERH7 K+ EWE] YBLI WRWM SIXI 24 K+ EWE] [ EMAML B[ | VEX
7YTTRQIREP*M F

)\ TIND | RYW UYM HISVALI ZEMEXSR SIXI W ERWSH] EW¥E] WLEZl FI | R GEWVIH SYXW G WUYRP
MREYHRK X WIRK ISVWA M V RG ERHGSRGS\HERG [ ML EGSQQI\GEPTEEXISWQ M 6SA.l 7YTTRQI RE
M E G%

SARS-CoV-2 Seroprevalence. 8LI ' 9-1' GMAEPEFS\EXS\ Y A Ml HE XSEPSJ WWQ W1 G®I RW
MBQ YRUY! TEMIRXZMIADS X1 ) QI\KIRG (I TEVQIRX ) ( HYVRK LI TI\I8H SIWYH| 8 IXI
WWQ VEEQ TR WWEX H)S FI HWE\H H WI1GAQI RN 'Y \ERHSQR TNED HYT JISVW\GFSKNBEX VIRK ISV
7967'S. ERWSHWWABLIV [ 1V RSHYTREEX VEEQ TRWASQ X.I VEQI TEWIRGZ TI QDI RV |1V

| 2l RP HWARAYX HFI X 1T RJ QER ERHQEP TEXVMRXVERH GEQI NEQ TI HEXKE TEXVIRXA
%I \ERKIHMNSQ  JIEWS ][I EWANSHHYBLI W RYQFI WESWR QBEQA X1 W\ ERHEKI HWARFYX3R SJ
X1 ) ( ZMMRLEXTI ISHYBLI \ERHSQR Y XMZI HVEQTRW |\ | WX WIHF] ) 0-7%JSV-K1 ERH-K+ >S
I 7967 S WNI XD VAR VEQTR [ ML ER3 ( VEHWRK EFSZI X1 TV Z8YVW H X\Q M HGEI
ZEFYI [ BWXI RYXWHF] X1 VEQI EW¥] ERHF] X.I 24 -K+ EWE] 3 Rp VEQ TR WISVl JSVK+ SV
KL XX WM XKDI VERHGER \QIHF] Y TI EXX WK [ LML ER'G MGYH H-K+ XS24 [ |\ GSRAAI ' H
WABTSWH JSV79%67 ' S.

*SVAL WX TTOSIXT WYH *IFWEY  )S1 B\ S WWQ VEQTRW |V JISYRHIXS FI TSV

ISVive7' S  ERWSHUW] MHWBK EW\BSTV ZERPRG SJ GSR H RA@ M \ZEPS] P
*M E SV WGRH[ 110 S VEQTRW [ IV WA\BTSVWIMI X TVZERPRGQ JSV7%67 ' S
ERMSHVIWIR LI XLV T WFWUYI RX | 1 OMERKI H\GQ P *M E Y#M RXI |\ TERH®RK

| TMI QMBMR21[ =S\O' M SR QMLXLEZI I\ TIG{HX.I TV ZERRA »SWIEHW® MOIEW % S[ 121V
QLERKI WWIR MR IBREPT\EGIA WA EWSTI RRK SI7%67 ' . FISV TSWB\ ERHGSYKL ERHJI 21V
RGN EXS] WRR*M E HI \WHQER] TSVl WWQ VEQTRWE[ E] ASQ X1 ) QI\KIRG (| TEVQI RX
ERHHV G MWSE' 3:{ FIS\V TS MM EH SIFI K HMEEH HEIX V! Z1 %S WZI R HE] WEWTT VASY)R
T\S)SGEPY3 2 \EPP  W\STSVISRl GEWW[ 1\ MI RWII HXO\BYKL X ' 9-1' ) ( NGYHRK [ LS TVWRXH
S| LSVWINEPFI ISV XI | WKGSQQYRY EGUYNH7%67 'S NRJIGIBRNR21[ =S\O' M| [ EWN TS HY,
3IXIW X SEHYRAGSQ TRENR HSIH WRI E[ MLSYXJ ZI VXLV I GLVHV R LEH KEVWKBIRX VWREPW Q TYSQ W
[ ML SV[ MLSYXJ ZI VERHX S EHYRXMLEH YRV FEX H GSRHMBRW FSVWW\SJ FERERG ERH JSSXVY | AR 2
*MXIRSYXS] TEWRXM | XWIHGSRG\W R F] 4' 6 SI[ LML [ IV TSVl 3R NRHVIVIYEP
TVWRXH[ M TVSVTSVIM 4' 6 7] QTYSQ SRWX\ERKI HABQ SR YS! M | RHE] WIS VEQ TR

G5 GI8R

8LI ' EN'1 SYRXA RXEPEFS\ES T\&ZW H VEQTRPWSR1 B\ VEQTRWSR1 B\
ERH VEQTRPWSR1 B\ MNEQ MAR X SVOSIGMRBMR | ZI GSYRWMWRSW SJ2I[ =S\O' M *M
F 8LI HAM X1 RYQF VSIVEQ TRWRM B W WP HMSQ GVEND I RXSI | PGMI T\6A HYW W1 B\
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ERHQSZ QIROS BEVHXRPQIHGR 1 B\ BEWRHAEEA HF] EXS] WRR* M F ¥BL\EYKLSYXOLI
TINBHSIWYH Al 79%67 ' S W\STVZERPRG \ERKI H\GQ b R OLMMYFY\FER EQ FYEESY
&V TSTYEEX8R *M F

& GEYW SIXI MDTSVERG SIXI | WALV | TSV GEWW*M  E TI \I8HMBQ B RHEDROL
NRXSHYGIBR S| | TMI QMBS 21[ =S\O' N EHHMBREPW\BFSKIGX VWRK [ EWGEWMIH SYXSR LI W
WWQ VEQ TRW/5 YERMEMI ) 0-7%JSV24 K+ ERH7 K+ EW | PEWISVERWSHVIWS XLI \I G THSV
FIRHRK HSQENR 6&( SIXI WNI TVBX W& 1SR \Q 1 HXLI MW\STSWIY *M G ERH[ | W\RFFSX
ERER VIMIYVALI VH Q SRWKEX HXLEXLI W W\E GSRENR H ERWSHVIWHY GLHXS XLI 7967 ' S:

RYGP SGETVII T\BX RERH6&( EW[ | PEWS I WIND T\BXNR *M  H %R TEWGYREVXLI [ | WE\R FRSYXV
WS | HXEXOL Y EGRM [ EWHW GLHYS T\SX W[ ML LI QSRGYFEV] | MLYXAQ EXALNRK X.SW SIXLI ZVEl
T\BX MRMARM EH SIVBQ| GSREQ MERXAAGQ X1 G FRWWH JSVT\BX MR 1\ TV WIBR Y YWLI \Q SV RSX XLE
24 [ EWT\BHYA HRFEGI\EE[ LV 6&( ERHWINE XIDIV[ | ¥ T\BHYA HMRQEQQERER G M\W3 2 \EPX|
VWRMR* MW GERH H H Q SRIWKEXRK I EGIM YSXV | HWI VRX7967 ' S:  T\BXNAWF] X SHWI IR
EWE] JS\Q EXVREZI MR HSYPXOLEXOLI W LY | WWQ VEQ TRWEV XYR W\STSWI %%

Yo

Discussion

. | H 21 BSTIHE TER PSJ M Q YSEWE] WS H X GXERWISHVIWEKENRNOLI 7967 ' S WM XID | VERH
RYGP SGETVI T\BX R YBLI W ) 0-798M.EZI WI GYIGNH SJ [ LI RXWIHSRWSVY HWWQ VEQ TRWASQ
ERI\EFIJSY XI TERH QM *M E %RTEWMRXNTV WRWRK[ M. RSR7967 ' S \WVINESY MR WYW
E\KI P GEYWHF] SXI VZMEPTEX.SKI RVXLI WIT GYIGY VQEMI HLML EX  JSVXLI 7 K+ EWE] *M F
ERH  JSVXI 24 K+ EWE] 7YTTRQIREP'M E “%RRSRMDQYRSWTTV WVHTEWRX\ M

GSR \QIH7%67"'S: NI GIBR X.I WRMN SIXI 7 KL ERH7 K+ EWE]W EWFSX.  EXHE]
TSWKSRWXSIWQTSQW* MW GERH H [ LIVEWYLI WRMWEM JSVXLI 24 K+ EWE] [ EW 43 2 \ER
X1 ORI XBASI KL ERH-K+ WVITSRWWS LI WINI XK1 V[ |\ VKD MEVERH XLI XKD | VFEWH EWE] W
TIIS\Q | HWMLR FI XX \VLERX.I 24 FEWHEWE] ¥8LIW ) 0-7%M.EZl FI I RETT\GZI HF] X1 (I TEVQIR
SJ, | EPL OEFS\BSY SILI 75EX SI21[ =S\OJSVGMRGEPYW

. LIRX.I W ERWSH EWE]W | \Y ETTRVHYS XI SHWEH H WWQ VEQTRWI |1 G W\ST\ ZER RA

| VD EX W |\ NS SZI \EfP JSV 9-1' )( ERH NS SZI \EP JSV' EV'1 SYRX
GMRBN* MW EERH F Y71\BTVZERPRA [ EWS] | VRXI | ZI GCSYRWMRSW SJI21[ =S\O' | )8
QMWE] E] ERH[ M. VWMRVIGERR B[ | VISTYEXSRH R *M F %% S 1 Z1 VXL W RYQFI WSYH RS
FI EQRXSVSIGOLI XV TIRXERA SI7967 'S NS XI W WP GXTEWMRXTSTYEASRWE GEYW SJ
TSWWR VI [ MK SJ SYWEQ TRWA\SQ G.ERKVAK GRRVIEPT\EGHAE VWRGFYHRK STI RBK YT SJWTE\EX
GSYKL ERHJI ZI VAMIBNA P Q| HER ERHE FISV TSWWEY X.EXWTLSR HSUVEQ TRWLEX] I\ 7967

'S TSV F] 684' 6

8LI | WKSFWVZEXBRTIVBHSI*I FWEY  >S1 BEMA&  FI ISV Xl | EVMVIKN TS H@EW SIGQ Q YRM

XERWQDMWIBRSI7%67 ' S: MR2I[ =S\ OSR1 EM@ MEXKI R YRFMWHERHQ SWKNRIS\Q EMI *&EWH
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SRX.I SFW\ZI HW\ST\I ZERRG SJ ERH)LI SZI \EFPWRWEM ERHWI GYIGY SISYV7 K+ EWE] [ |
| V@ EX HXLI TSV ISVHWIRYNBR SI TV ZERRA MBI ) (| TSTYEEXSREW Gf HAR NBX \ZEPS]
S VI NEVYS SYVSFW\ZI HI VW@ EX EREI M[ N E [ M VO HAR NRX \ZEP

OAWLS] RMR*M LI XLV I | EVVKW\STSVII GEWW KV | RHSYXV | \QR | WEFRMLI HF] Q YPMIR

W\BFSKIBX VWV * MW GERH H [ I WIRNMRXI ' 9-1' )( SR*I FWEY ERH  ERH)LI MTEQW

SIVVWA RA [ | Y RSXGYWVH 7YTTRQIREP'M Y71 ZI \EPV TSWMARHGEX XEX  HE] WTSVKSRWXS!

WQTSQW EWE \ EVBREFR Q M TSVRXOS YW JSWXLI H 21 FSTQ | RXSJ ERWASHVMHNY GLH)S 7967 ' S

EWSYVS] RHEE [ SYRINRHEX EW[ | P* MW GERH H %REHHMSBR RYQ| \BYWTYFREEXSRWLEZ

T\GZMI HE\ERKI JSVXLI HNEXBRSIX.I MG/FEXBRTIVBH  FYXETIBHSI HE|W EWERETT\ET\REX

EZI\EKI YOVWRKOLIW | KW WXL Q1 ERX®| SINJI GI8RF] 7967 ' S JSV)LI W NRMEPGEWWGSYRM FI

I\XETSEXHFEGD)S* I FWEY  *M  YZNRG X1 W GEWW TV WRX H SIXI  WWQ VEQTRW

X W H ERH E YS)EPS) WWQ VEQTRW | \Y GSRPGIHX.EX] [ 1ONSQ X1 ' 9-1' )( [ | WAQM XEX
VRJ L H GEWWAA B EGI WVHGEY MBI ' 9-1' ) ( HYWRKOLEX] |1 OYBS |\ XETSEX JYWLI VFEQD| |

YW TYFRMLI HHEE SRXLI I T\BHYGMI \EXS 6 ERHXI W\REPNRX \ZEP SVKI RN\EXSR D | Y

\ERKI SJ6 MSQ S LEZ FITRVTSWH EWLEZI E\ERKI SIW\REPWX\ZER\S] S HE| W2

' SRWV\ZEMI B EWWQNRK LI NH\ GEW NI G{H SXIWWERHX.I RYWRKER6 SJ  ERHE W\FEPNRX \ZEP

SI HEWXI  GEWWSR*IFWEY [ SYRXEQ FEGOYSERMH\ GEW JSVLMGYW IS . ERYEY

[ M. GSR HRA MX\ZEPLEXLI XV HEX JERWFI X | IR, ERYE] ERH*IFWEY *M %

VR \REW B CERSYFEEXSRWYVIRK XLI K\E[ XL \EX SJ HE] JSVLI 79%67'S: | TMIQMENRXLI 9 7

[ SYREQ YWFEGDXSXI VEQI HEX EXPI NEQI EFSYX [ |10OM EVWNVXERXI TVH®BRQEH SR

X1 FEWASIXI KIRGHWMXR — YRWYI 7967 'S WUYI RGWISYRHMRXLI 21[ =S\OEVE [ M

Q YPMP NRXBHYGIBRMEKI B \GQ ) Y\GTI

OWRK X.| EFSZI GERYBEXH GEWWSR*IFWEY [ | GERERS T\BNIGOLMRYQFI VISV E\H R XD
YVIROL VEQ | W\IREPVRX \ZEPS] HE]WERHEQSVY GSRW\ZEXW 6 SJ *M [ M LI EWWQTHSR
XLEXISHS] NRK LI ERRSYRA QI RXSIMLI | WXGEW VBQI FI LEZM\EPALERKI WI K QEVD[ | EVRK ERH
VEQEPHWERGRK [ SYRLEZI SGOW HY% | EWRll HEXE RYQFI VSJ GEWWSR1 BE\@  MRXI ' 9-1°
@EAQI R4+ M RXEXLI ' 9-1' GEWRSEHMSRP EFSYX  SIXEXSI2I[ =S\O' M EVEWEH HW
KVIRMR*M [ | GSYR GEYNSYW GSRGYH X.EXUIV [ I ERFEH X RASIX.SYVERHWERH TI \LETW
QER QSV 7%67'S NI GIBRMARXI GY [ LIRXI | WXGEW [ EVWA GSKRVII H 9%

3 W RHBRKWWS] XEX7967'S: [ EWWVEHRKWRRQ JSV [ |1OMRXI 21[ =S\OQI XBTSMER
EVEFIJSV XI | WXGSQQ YRM) EGUYM HIRJ GI8R[ EWGSR \QIHSR1 BVA. % YNRRK LMW Q NRKP
UYNVE RXTI VISH LI 1\ X RAZI SYXFV EOMR' LNRE 7SYXL/ SWE ERH-ER [ 1V [ MI B GRS R %E\MV
D TRQI REXSR SIWAZI MERG JSV7%67 ' S GSYRILEZI PH)S| EVMVETTREEXSRASI R GABR GSRXSP
Q1 EWAIWERH TI \LETWQ MAEX HXLI H ZEWEXSR[ | RS JEG

Methods
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Study design, population, and serum samples. 8LM| EWER SFW\ZEXBREPWYH] SI7%67 ' S:  W\HP
W\ST' ZERRG NMR2I[ =S\O' M ; IWGAIWV SYRY ERHXI 09 |V, YHVER: ER] AGQ *I FWEY  )S
1 BE\A YBLI XENKI X HTSTYEENSR MRGYH H TEWMIRXVEGE WIRK LI ) QI KIRG (| TEVQI RXEX
'9-1' MRSW.I\R1 ERLEXERERH' EV1 SYRX1 | HEEPE R X S\OSIEQFYES\ GEV GMRBMR

; TWALITWIV SYRY ERHOLI OS] 1V, YHVER: ERP] *M F Y2MREPWI Q@ | RVGEHP GI HNGQ TEWIRXV
[ 1V H VWMREX HEWAI WAYER] LIRX.I] [ 1V RS FSRKIAY UYN HISVLI HEKRSVWAGTYVTSW JSV[ LML X1 ]
[ 1V S\MNRERP GSRPG{H 729-1"' ERH' EVY 1 SYRXV ENR HHEKRSVWGVEQ TRWISV ERH  HE] WTSWX
GSHP GI8R VW GMI B YARSR] Q NIl HWWQ VEEQ TRWEFSYXOS FI HMEEH H 1Y YUY WIHABQ | EQL
GMREPEFS\BSY Y0SEPS] WWQ VEQTRWAGQ ' 9-1 ' ) ( [ EWAERHSQR I XMZI HFI X |1 R
*|FWEY ERH1BEWA  ERHIEQ GSWRZMPSIWWQ [ EWH M RWI H[ M. E FEFI PSRS|[ LML [ EW
QRO HEWYH WI GYIGMI Rl VWBLI GMRNEPEEFS\EXSY \V XENR HE RROFI X | | ROLI WYH] W GYIG

M R#1I VERH X TEVIRINQ | HEPY GS\HRYQ FI VA7 AL FEX VEYXIR TEERP PE )XSXEPS] WWQ
VEQTRW)S FI HWEE\H H[ EWSPENRI HAGQ ' EV 1 SYRXRX V| HWBI X FEALIWFI X 1 TR1 EMG.  ERH
1B\@ ¥ YTREEX WI GO RISV VEQ! NRHAMIYER |\ NI Rl HERH I\ GYH HFI JSY H

NIl RYIGENSR FEFI R | Y ETTAVH 23T G@ 1 RAVAGQ SR ' EV 1 SYRXVX MR21[ =S\O' M [ | Y ER'®
I\GYH HY%

Assay validation *SV)I TYM'SW SIH ! RRK LI WRWEM ERHWI GYIGY SISYWV7%67 'S,  ERWSH
XWV[ | EREYIH  WWQ VEQ TRWSPHEN HAGQ HWIRGKLI ERL] FRSSHHSRSWA\GQ 21[ =S\0
"M FIX IR ERH WWQ VEQ TRWASQ HWRGKTEXWRXM M. 4' 6 TSYWM 7967 ' S:

VRJl GABR EXZEVEEFR XQ| TSVRXVEIX VSRWXSIWQTSQWERH  WWQ VEQ TRWABQ GSRX Q TS\ER SYV
TEWMR\ M VWS MR WVW LSXWIHR KB JSV79%67'S: F] 4' 6 QSWSI[ LSQ [ IV

GSR \QI H)SFI NI G{HF] ERSXI VZNEPTEX.SKI R ERLSYKL TVSVNRI GI8R[ ML 7967 ' S GERRSXFI
EFVERYX B | R H

SARS-CoV-2 antigens and ELISA. SARS-CoV-2 antigens and ELISA. 8LI | GSHSQERRSIX| 7967 ' S
WN) XDV [ BAGSRIHWS QEQQEMRI\NTVWIBRZI GEVT %++7 %UHKIR ; EAVG R1% [ M E
JSPHSREKJISHS] THF] \, MDEKERH7XI' T XEK - EXOLI * A\Q MEPR/BLMW \ TV WIBR ZI GSV] EWXERVWIRg
XERWI GIHWS)\TM SV, )/ * GRA\ERHX WNI XID | V[ EWTYWII HASQ X1 WTI\REERX HE] W
TSWKRERWI GI8R YWRK | MLI V7 XI' T SEGR <8 61 IR -&%O0M 7GVRA W JSFE] | HF] VWAl 1\ GYWER

A \BQPESK\ETL] SRE7YTI\BW -RGIEW +0 QR +) , IERL&EY HZY%67 "' S
RYGPSETWAT\EANR 24 [ EMAGSRHMST)8 E Z2GSV1 MMSY 7TMQE &Y\MRKOSR 1 % [ ML ER
%/840) MRQ VERH \, MEKBEXLI * X\QNMRYWBLI 24 GGRMYG EWXI RYWH XS XERNS\Q WS) GSM
BSWXE () QG FVERHI XK XT\BX [ EWNSBHYG HERH TYWI HABQ X.I FEGK PP VEEX YWRK 4) -
TN GUNERSR E° R TYWIEHR[ M. 2 M2 8%EKENSW FI EHWBLIQ S* MLI V7 GVIRHIG ' E\RYEH ' %

A \BQPESK\ETL] SRE, M\ET, | TEVR, 4 GGFYQR JSHE[ | HF] VI 1\ GYW3BR Q.\EQ EXSK\ETL] SRE
TYTI\HN\ +0 GYQR +EXK | XEPFN T\ESGP WYe7'S A TOSVFNRH®K HSQ ENR
6&( [ EWGSRIHWS ZI GEVT %+-+7 %HKIR ; AV R1% [ M ER, 6: ' T\BXEW (P EZEKI
VI ERHQSRS* GXEK JSHS[ | HF] E \, MDEKEXLI ' X \Q MYWYBLIW \ TV WIBR ZI GSV] EWXERWIRE
XERWI GIHMS)\TM G RVERHLI T\BXMR[ EWTY\WII H  HE] WTSWKOXERWI GR8R YWRK T\EX R %
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EKE\BW 8LIQS*MLI V7IQURHIG' E\R¥FEH ' % YBLI QSRS*GERH \, MEKW |V WFWUYI R{
GPEZIH[ M, 6: " T\GXEW 1 MRSV 7MQE &Y\MRKOSR 1 % ERHGYRAVWR GLH[ M T\EX R %
EKE\BW 8LIQS*MLI V7 QURYIG' E\R¥EH ' % EWRHVIEX HF] X1 QERYJEGYVV

79%7'S. WM XKDIVERH24 [ IY GSEXHSR [ | PP 0-7%THEX EXE GSRA RXEX8RS) RK[ P
ERH RK [ |PPVWIGM B EX °C SZI\RMLXYBLI YRFSYRHT\BX MW |\ XLIRVYQSZIHF] X S[ EWIW
[ M [P4&78 S8[1IR NR4&7 TIV[ | FAGX\ BENAWILI ) O-7%TREXW IV FISGOH[ M. [
&7%NRA4&7 EX °C JSV LSYWVFIJSV XI TEXW IV [ EWLIH XQIW N 4&78Y71 WQ VEQTRW
[ IV HAAH IS SVWW\ER HWX HISV)LI UYERBEM ) 0-7% [ M HABRFYJV  FSZR WWQ
EFYQMERH  FSZ2W GERWWQ M4&7 ERHXAWIHYWRK [ PTIV] | PSII EQL HAX HWWQ YBLI
) 0-7%TREAW | XLl RMGFEXHEX °C JSV LSYVJISHS[ |HF] [ EWLNBK  X@IW M 4&78 YOEXV
[ PSJ JSRIHWX HTI\B\ MEW E' RMYV KSEXERM.YQER K+ , 0 ERWSH SVERMYQER-K1L
ERWISH . EG/8R-QQYR 61 WEMA 21[ +\8Z 4% SVFSX [ |\ EHH HW®S | EQ [ | FPERH MGYFEX H
JSV LSYVEX °C Y@XV[ EWLNRK XDIW M 4&78 XI 81 & WFWEX 7MQE 7X0SYM/[ EWEHH H
ERHXI VEGIBR[ EWASTTI HYWRK 1 WRYBEGH Y9FVE\FERA [ EWQI EWNHEX  RQ ERH
I\ TV WVHEWER STAGEPH R SV3 ( ZEFYl % LEXGSRWIYX WE TSV ERWSH| X VIKWHWEWWY H

FI /[

Westem Blot. 7%67'S: 7 XKD1V24 ERH6&( [KIEQ [ I\¥ WTEEXHSRE 2YAEK| KI P
RZMBKI R ' E\RVEH ' % ERHWENR H[ M. 7MD TR&M o 7E] 7)ENR -RZMBKI R ' E\RVEH ' % 5 SV

[ IW\RFSX  RKSJIEQ TVBXMR[ I\ QM HERHWTE\EX HSRE 2YAEK ERHXIR

| P GXBTLS XEER XERWI W H)SE 4: (* QIQF\ER 1 MRSV 7MQE &Y\PRIOSR 1 % YBLI QI QFER

[ EWLIRFISGIH[ M. &FSX¥RK+\EH &A1V &S 6EH , | \GPW' % MR4&78 ISV QMREX\SSQ

X QTI\EXY ERHX.I RNRGYFEX H[ M HWYBR SIWWQ SZI \RMLXEX °C %X V[ EWLNK NR4&78

X1 QIQFER [ EMARGYFEXH[ M. E QMY SJ ISP HAWX H41\B\ MEW % RMYV KSEXERM
LYQERK+ , 0 ERWSH ERHERM.YQER-KL ERWISH .EGVBR-QQYR 61 WEA 21[ +\BZ 4% JS
LVEX\BSQ X QTI\EXY\ ¥5 NRERP M[ EW[ EWLI H XY EXH[ M Gl QMYQ N VA RAWFWEX ERH M EKI H

7V AL X 8LI\QS*MLI V7 QVRYIG' E\R¥EH ' %

Clinical information. &EWGEH Q SK\ETLNEHEXE WQA. EWEKI W\ ~MI GBH ERHHEX SJSRWXSJ
WQTTSQW[ |V GRPGIHMBQ X.I ' 9-1' ) ( GEWWX\BYKL X.I QI HEPY GS\HRYQFI VRQ H)>S XL
VWYH VT GYIGNA R VISK \NDENR HF] XLI GRRMEPTEX.SISK] FEFS\EXSY * SVE VD EFPRYQ FI VSJ
WASTSVIM GEWWXLI HEX SIVEQ TR GSHP GI8R X1 \f EVBR JISVZMIMRK XLI ) (  ERH EHHMSREPQ | HAEP
LMSY [ TV INXEGIHMASQ X1 QI HEPY GB\HY.R TENERP Pl RYQFIVSIHEM RI[ 79%67'S. &EWW
[ TV XEGOHNMNSQ XI [ IFIWSI2I[ =S\O' M ERHXI GSYRWMW M. ' EV 1 SYRXGRRBN*M F EW
[ 1 FPEVWONGQ WX \REPY TSWASJI' 9-1 ' ERH' EV'1 SYRX

Statistical analysis. ; | |W@EXHX.| TVZEPRA SI79%67'S: NI GIBREXI EQ. GRREEPWA F]
HMIVRK LI RYQ FI VSI TSV X VWVF] X1 YSEPRYQ FI VSIVEEQ TRWX W HJISVI EGL XD | TI \I8H ERH
VTSHH  GSR HRA MX\ZERWA | GERSYREX H TSV ISVHWIYMBR SI TV ZERRA NI ) (
TSTYRBR YVRK SZI \EFPW RN ERHWTI GYIGY SISYV7 K+ EWE] F] X1 QI X.SHSFSK] H VBRI HIR
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OEVID SV | XEPX\SYKL X MEERYEEOSV LXTW W Q SV FEF KMLYF B GGZM (ERSYEEDSY . ¥4 |
I\ XETSEXHAMSQ X1 WASTVY ZERRG SFW\ZIHNRXLI | WAX[ 11 OSIVEQ TRRKEX 9-1 ' ) ( XS X1 XSEP
RYQFIVSI7%67 "' S: TSV GEWWISVLEXTI FHFEWH SR GRS RRYQFI VSJ) ( ZMXANV Y2

Protection of human subjects and confidentiality. 8LI WYH [ EWETT\&ZI HF] X.| -RADYABREPG | ZV[
&SEH 6& SJ' 9-1 " X\BYKL ERLSR WKF\EA VI\B)SGEP) , SH 4\RGWEP-RZ WMEXSV X EXERS] WALI
GMANIEPEFS\E)SY > SGSH WITG@ I RM LN \ENRRK EMRA HA | S QI HEPY GS\HRYQ FI WAO\GQ [ LMNAL
Al H Q SK\ETLNsERH GMIEPNARIS\Q EXBR GSYH FI SFENR H YANERPA VIRK JISVXLI ' EVV 1 SYRXHWEE\H H
WWQ WI GQ I RN EWHSRI SRVEEQ TRWXEX | NI ZSGEFR H Ml R H X1 -6& H X \Q NI HXBEXLMW
GCEQ TSR RXSI X WYH| HW RSXV UYM | X NIEPET T\GEZEP/2
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1a

— NYC
— CareMount counties

Number of new cases

Figure 1

(EMR[ 79%67'S GEWWR2=' ERH' EV1 SYRXGSYRWWE (EM R[ GEWWSI7%67 ' S:
HXGIHF] 4' 6 UTSWHF] 2=' ERH' EV1 SYRX SYRWMWWRK HE] QSZWK EZI\EKI 9%X8] WH RSX

| WKGEWWNR2=' KVIR ERH' EV1 SYRXGSYRWIWFM .| WHEXE H RSIW2=' WE] EXLSQI S\H V
M1 GKF OSGEASRASI' 9-1' KYIR ' EV1 SYRXGMIGRSGEXSRWFRY ERH2I[ 6SAIM \'H

Page 13/17



2a Healthy Blood Donors 2b Patients with Respiratory lliness
SARS-CoV-2 Negative by PCR (S-IgG)
® Coronavirus HKU1
0.5+ Specificity = 99% 1.09 Specificity = 96% e Coronavirus NL63
0.4+ 0.8 L4 ® Coronavirus OC43
5 S @ Influenza A/B
® 0.3 = 0.6+ i
’; 3; Parainfluenza
é"ﬂ 024" .......' ................................. 83 0.4- ® Rhinovirus/Enterovirus
PR TN RIS LT T T TT T Adenovirus
0.1 *h * QQ._.___...:..._._. 0.2 v e e e
ne L] .
'@' ] v & IS .'... . . Human Metapneumovirus
0.0 T I T 0-0I""""'l""""'l"' T e Nodiagnosis
S-lgG S-lgM NP-lgG 0 20 40 60
Days after onset of symptoms
2c Patients with SARS-CoV-2 by PCR (S-IgM) 2d Patients with SARS-CoV-2 by PCR (S-lgG)
2.5 Days | Sensitivity 1.5 Days | Sensitivity
. 07 26% . 0.7 33%
2.0 8-14 70% l' 814 86%
[ . 15-21 79% g 104 e . ® .0 ® 15-21 82%
% 1.5 s *® 22+ 93% ® $ :‘.:.3“ :.l' R ¢ 224 93%
> ‘0 > .. * .
2 ® eeee ' o 2 %, * .
Frod e Tnic. L, g o e,
o R L A G054 (o 30 e
. . . o Bo g0 o
0.5 .« ® .o .. 0 .
Sege 2 § o0 : ,u. o o% 4 ':;". """"""""""""""""""
o -, . L ]
oo__!JI!M!LrR’ ie e . ) 0.0 .....':.| hd . . . . '

T I T
0 7 14 21 28 35 42 0 7 14 21 28 35 42
Days after onset of symptoms Days after onset of symptoms

Figure 2

) 0-7%ZERMEXSR E 7TI GQYIGY SI79%67'S: ) 0-7%MNRLI EPL] FRSSHHSRSWV R ABQ ERI\E TIBV)E
X1 TERH QN6 ) EGL HEW. PRI I TV WRXWLI GOSIWISY VI GYIGY ISV XKD | VEWE] JSVK+ 7
K+ FEEGD ERH-KL 7 K1 FFYl RYGPSGETVWI T\BX R EWE] JSV-K+ 24 K+ IH F 7TI GYIGY SIW\a
XID | V) 0-7%JISV-K+ MR GSRX Q TS\ERI SYWTEXWIRXM DL I VTNEST MR VWWW LS X W HR KB JSV
79%67'S. F] 4'6 G7IRMMY SI7 KL EWE] R4' 6 TS TEWRXV' SFSVHSXW TV WRXTEXWIRXV
[ M\l REPXERAWTERXSR M) Q YRSWTTV VISR I H ETFEVWGER QNE FFYl SV6MA MDEF XY BXQI RX KV I R
8LI WRVIDEIN RYQFI WWLS] RNRXLI NMWVOEFR BV GERYEX H BT D Q YRSWTTV VWV H TEXWIRXV
INGYH H H 71 RN SI7 K+ EWE] NR4' 6 TSV TEWRXV' SFSVHSXW TV WRXLI VEQI TEWIRW
H VGBI HWR G ERHXI WRWEM RYQFI WWLS] RNRXLI NRW\OEFR BV GERSYREX H[ NI

ND Q YRSWTTV WV H TEXVIRXM \ GYH H
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7I\BTV ZERRG N2 HWEEH HWWQ VIEQ TR WERH X \WIRK >S GSR \Q W\STSVIAM 41\G REKI SJ

HWEE\H HWWQ VEEQ TR WX VMRK TSV F] ) 0-7%JSV-K+ ERH SVKL XS7967' S WM XKD| VNRE

'9-1' )( ERHF ' EV'1 SYRXGMRBN&EWWH RSX GSR H RA VX \ZERVIAXS] WH RS NRWDEABREP

T\8A HN\EPA.ERKI W1 BVA. ' EV'1 SYRXVIMRYIGER® H GI EWWER POM T\BA HWWTIEQ. 1 B\@
'9-1' 7967'S  &SVYTSWEY STIRW[ LM 1B ' 9-1' STIRWGSYKL ERHJ ZI VGRRIBN I H

ERH' EV1 SYRXVERWT XRQIHGR QEKI RE G FNMHRK Gr\ZI WSR UYERDEM ) 0-7%SI WWQ

VEQ TRWASQ | EVVXTSVIM ) ( VEQTRW) () (  ERH)( ERHX SLIEPL] HSRSWV % %6'

ERHY% %'  M8Q ETV TERH QMBI \EEKENVK7967 ' S: 24 7 XIDI VERH6&( H ; | WI\RFSX

ERER VIS WWWQ VEQ TRWASBQ XI X1 ) ( GEWWEW | PEWR KEXMI  ERHTSVWMI  GSRXBRV

FRHBKOS 7967 ' S 24 7 XKD VERH6&(
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Figure 4

QTYAHHEAWSI7%%7 ' S: NI GI8RJISVI EWIWVKVEQ TRWH X GIHMR' 9-1 ' HWEE\H HW\E 8LI

VEH HEVY EWSRXI \MLXVY TVWRXAOLI  HE] QSZVKEZI\EKI JISVHEM R [ (EWWH X G{HF] 4' 6
VTSHHMNR2I[ =S\O' M ERH' SFYQFME ORMI W ~\ZVRK 1 | HEP | RXV8LI FFY1 EWE H RSAWXI | WX
VTSHH@EW SIGQQYRY EQUYNH7%7 ' S: M2I[ =S\WO 8LI KNI RAGYIPWH RSX XI X VI GEEWW
M RWIHNRXNI ' 9-1" ) ( &8 RVGERKPWH RSA LI I WQEXHHEX SIERW %67 ' S: ERMSH

H Z BTQI RXISVAI | EWIWOLY | GEWWTNROV GERKPW WD EX X1 HEX SINRJI GI8RS)' EWW  8LI
LEA I HV GERKP WS WALI GSR HRG MX\ZERPISVLI HEX \ERKI JSVIRI GBRMISV EWW X S
XS ISYVW\IREPAX \ZERM E\IVIV
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