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1. Niklas Bobrovitz et al., Protective effectiveness of previous SARS-CoV-2 infection and hybrid immunity against the omicron variant and severe disease: a systematic review and meta-regression Lancet Inf
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1. Kirsebom FCM, Andrews N, Stowe J, Ramsay M, Lopez Bernal J. Duration of protection of ancestral-strain monovalent vaccines and effectiveness of bivalent BA.1 boosters against COVID-19 22
hospitalisation in England: a test-negative case-control study. Lancet Infect Dis. 2023;S1473-3099(23)00365-1.
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1. Kirsebom FCM, Andrews N, Stowe J, Ramsay M, Lopez Bernal J. Duration of protection of ancestral-strain monovalent vaccines and effectiveness of bivalent BA.1 boosters against COVID-19 23
hospitalisation in England: a test-negative case-control study. Lancet Infect Dis. 2023;S1473-3099(23)00365-1.
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ﬁg’rlﬁ\ﬁ - 7I< (‘_ 3-3 LT% %E,‘\)D - : o d)*ﬁﬁﬂ TABLE 2. Relative vaccine effectiveness® of a single bivalent mRNA COVID-19 booster received after 2-4 monovalent vaccine doses against
17,3 (‘__ 3_3 L \_C \ 2 0 2 2£E 1 2}% 1 E j:)\ H 2 0 2 3£E 1 ﬁ 2 E 0) gmpto;‘laﬁiczsszﬂz&fc‘.'—z in:ict;%;éby age group and 5-gene target status — Increasing Community Access to Testing program, United States,
— . N p— = ecember 1, -January 13,

E(C. Covid-19RIEIA THRBEZ R (FTZ18mU LDEZ
XF5R & UTREBIXTBBIAZE. PCRDR )\ USEIRF DIE gt o — e
mﬁamﬁﬁ%(:&o\ BASE@ER(;XBB/XBB]_SB&E ) results (likely BA.5-related) (likely .1.5-related)
~ F\Z‘}j’h 5 Age group, yrs/mRNA dosage pattern Total no of tests No. (row %) No. (row %) VE (95% Cl) No. (row %) VE (95% CI)
DIA)VAERFADREREE UTHFEL. 1EDIF T4
Xz Xz =P Received 2-3 lent d ly (Ref)S 13,921 7,043 (51) 5,326 (38) — 1,552(11) -
\/0) 2 ~ 4 IEH:H%EO);’ ( 2 4&909’_ \/*}H%E) Ojiﬁ = E}C:::” (=2 wr:glrt\so:ri::tbivoaslzz:bno):ster dose) 4,199 2,864 ':68:: 1,027 (24) 52(48-56) 308 {?:: 49 (41-55)
7 y i i (68) (25) (43-58) (7) ( 1
SR U, 1MDOF > 02 ~ 4 BliEER 2 D2 23 onths snce Bvalen boostr e S e 2ot | 4sisse
F> D 1 BhENEAEDIZE DFAE T B3R & s s0-04

SARS-CoV-2-positive test results by 5-gene target status

Received 2-4 monovalent doses only (Ref) 4,603 2,036 (44) 1,983 (43) — 584 (13) —
Overall (=2 weeks since bivalent booster dose) 2,038 1,182 (58) 656 (32) 43 (36-49) 200(10) 40 (28-50)
SR - 20 ,17 SRt E=NE, BREREES (15 ,527 0-1 month since bivalent booster 538 336 (62) 149 08 54 (43-63) 53(10) a5 (25-60)

2-3 months since bivalent booster 1,500 846 (56) 507 (34) 39 (30-486) 147 (10) 38 (24-50)

%\ @EB%TSE%@5BBA.55‘3@(;10,596%\ 265_ s . . o
XBB/XBB.1.58:& (3,052 THho /e, 1MMIIOF> Overl (22 week snce bvalent bowsterdose) 221 120 () 26 | s Nem | awse

v - v P y 01 th since bivalent boost 381 260 (68) 94 (25) 55 (42-65) 27(7) 50 (24-68)
DFH7xiE8 U BEDORIEEN SO (. 1RER M 2-3 months since bivalent booster 1,640 283 (60) 803 | 2010 o | 42060
W \ = - \ A& Abbreviations: Ref = referent ; SGTF =5- target failure; SGTP = 5- target VE= ffectr 3
%t EFI 931[—5 1 373 ﬁ (IQR 1 1 1 773 ﬁ ) N @E‘ B‘% |§E% * VEFZvI-lea—mar::i?us:ed :;I der:err;tig}r?turﬂt}_ Odds ra%fonsewae:g caIacIuLIIantEed using mguTtr;vear?.;gTe Egeisset;lcreegressr;:,c:?:l?uestfncg I::::i:'lsgle year of age, gender, race, ethnicity,
w - \ w - Social Vulnerability Index of the testing location (<0.5 versus =0.5), underlying conditions (presence versus absence), U.S. Department of Health and Human Services
T134H (11-18n'A) THoTz,

region, local incidence (cases per 100,000 by individual county and state in the 7 days before test date), and testing calendar date.
T For doses received in the same month or the month preceding SARS-CoV-2 testing, an additional question was asked to specify whether the dose was received

%ﬁ% Bﬁ;‘b%(gE%@ﬁ D ° =2 weeks before testing, and only doses received =2 weeks before testing were included.

§ Persons aged <50 years without moderate or severe immunocompromise were not eligible for a fourth monovalent (second booster) dose, so the Ref for this age
: 0)%:5%73\ 5 . %% (3:\ BA_ 5 ﬁE&Z}“XBB/XBB. 1 . 5 stratum includes only those who received 2-3 monovalent doses.
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1 Ruth Link-Gelles, Allison Avrich Ciesla, et al., Early Estimates of Bivalent mRNA Booster Dose Vaccine Effectiveness in Preventing Symptomatic SARS-CoV-2 Infection Attributable
to Omicron BA.5- and XBB/XBB.1.5-Related Sublineages Among Immunocompetent Adults —Increasing Community Access to Testing Program, United States, December 2022~
January 2023., MMWR Morb Mortal Wkly Rep. 2023 Feb 3;72(5):119-124.
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SRS & 5 4
/ *&*E 2 LFEﬂ1§ . 67 . 40/0 [46 . 2 - 80 - 2] 6 ; ; é g 1‘0 l‘Z 1‘4 1‘6 1‘8 Z‘D Z‘Z a ‘Ocl 2022 Nov. 2022 ec. Jan. Feb. rZOZJ
v 1EE20ER% 38.4% [13.4—56.1] — — o
X @S, ASOOARMG 2 MD0F S IHBEECH TS, RILEBHISD |- T
HARS (CBA S B IBIR AR TS SN TR, : I /X A
1:
%1 HEICHSWTIEFHFRIOFTDIOF AFEREN 1 BV EEE B Uz, 3705, #EIDEIHEEE ¢S 03 i E 3 o % 1l 15 2 22 |0 Oazm  Newwm Dezz im0 reb20m
U—XiEEw TE. 2 OBoBNiEEEdyYE0EiEES. 3 DEnEIEEE N 2 MEDBIIEEE THE&R U, WSS since Booser Diteof larecti
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Without documented im ising diti With documented immunocompromising conditions

. . . p
Y i % 7 % Clinical status/Age
l Bfﬁ B}‘j )(}J group, yrs/Vaccine type Positive Positive
% and doses received, SARS-CoV-2 Median interval SARS-CoV-2 Median interval
yro interval since receipt of testresult, since last dose, test result, since last dose,
- J y I\ ks p!
3Fﬁ‘ SZ é’u\% BV dose Total no. (%) «days (IQR) VE, % (95% ClI) Total no. (%) days (IQR) VE, % (95% ClI)
TT ; . o) o) . Hospitalization
- @7 —-59H% 62% [95%CI : 57—67]
" * =18
T 7 . Unvaccinated (Ref) 15,514 1,791(11.5) NA Ref 3,109 314 (10.1) NA Ref
L }g—%ﬁ 1 2 O —_— 1 79 E 'fé . 240/0 [ 1 2 —_— 3 3 ] MV only 37,269 3,988(10.7) 376 (270 to 505) 21 (16 to 26) 11,140 1,134 (10.2) 355 (237 to 474) 3(-121016)
BV, 7-59 days earlier 4,857 327 (6.7) 34(21t047) 62 (57 to 67) 1,612 143 (8.9) 33(19t0 46) 28 (1010 42)
_ ﬁ\r‘_m T\é = % BV, 60119 days earlier 5,191 486 (9.4) 87(73t0103) 47 (410 53) 1,829 140 (7.6) 88 (7410 104) 41 (2610 53)
=z 15N BV, 120-179 days earlier 3310 315(9.5) 144 (13210 159) 24 (1210 33) 1,244 103 (8.3) 144 (131 t0 159) 13(-131033)
T 7 . 18-64
° }H%E 7 - 59 E 'fé . 28 0/ (0] [ 1 O - 42] Unvaccinated (Ref) 8,033 591 (7.4) NA Ref NA NA NA NA
MV only 12,368 821 (6.6) 403 (306 to 534) 17 (7 to 26) NA NA NA NA
Av s 1% - o) BV, 7-59 days earlier 959 38 (4.0) 33(211045) 61 (441072) NA NA NA NA
. — - —_ a
}R-%El 20 179 E'fé . 13 /0 [ 13 33] BV, 60-119 days earlier 935 66 (7.1) 86(721t0101) 25(1 1043‘: NA NA NA NA
BY, 120-179 days earlier 561 31(5.5) 143 (13110 158) 16 (-24 10 43) NA NA NA NA
FE % 7 %
® E J—.E4 l: ij )‘}J 265
Unvaccinated (Ref) 7,481 1,200 (16.0) NA Ref NA NA NA NA
_ 3 F%y‘fcz:/\ i==) % MV only 24,901 3,167 (127) 362 (245 to 484) 24 (1810 29) NA NA NA NA
2 EN BV, 7-59 days earlier 3,898 289 (7.4) 35 (21 t0 48) 64 (58 t0 68) NA NA NA NA
BV, 60-119 days earlier 4,256 420 (9.9) 87(7310103) 51(45t057) NA NA NA NA
A
o }g%ﬁ 7 —59 E{é : 69% [57—87] BY, 120-179 days earlier 2,749 284(103) 145 (13210 159) 27 (151037) NA NA NA NA
. , Critical illness™
—_ . 0] R
¢ }R-%E 1 2 0 1 7 9 E 1§ * 5 0 /0 2 6 6 6 i:leaccinaled (Ref) 14,090 367 (2.6) NA Ref 2,881 86(3.0) NA Ref
I,—'—m Py MV only 33,925 644 (1.9) 375 (26910 505) 31 (21 to 40) 10,263 257 (2.5) 354 (235t0 474) 16 (-10to 36)
- ﬁ ISZ I\E%% BV, 7-59 days earlier 4,579 49(1.1) 34(21t047) 69 (570 77) 1,501 32(2.0) 33(19t0 46) 40(7 to61)"
o , BV, 60-119 days earlier 4,790 85(1.8) 86(73t0103) 46 (30to 58) 1,725 36(2.1) 88(74t0 104) 43 (1410 63)
J— . J— BV, 120-179 d 1 3,028 3301 144 (13210 159, 50 (26 to 66) 1,155 14(1.2) 144 (131 to 159 53 (13t0 75)"
° }R-%E 7 59E{§ : 400/0 [ 7 61] ays earlier (1.1) ( to ) (26 to 66) 1.2) ( to ) (13 to 75)

. ;ﬁii 1 2 0 . 1 79 E 1§ : 5 3 0/0 [ 1 3 . 7 5] reviations: = Dival el’ll; = monoval enl; =not app icable; Rel = rel Erentgmup; = vaccine effectiveness.
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1. Link—Gelles R, Weber ZA, Reese SE, et al. Estimates of Bivalent mRNA Vaccine Durability in Preventing COVID —19-Associated Hospitalization and Critical lllness Among Adults with and Without
Immunocompromising Conditions — VISION Network, September 2022-April 2023. MMWR Morb Mortal Wkly Rep 2023;72:579-588.
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Arbel et al! ( Lancet Infectious Diseases, 2023 )

Vaccine effectiveness

Bivalent mRNA vaccine booster dose I 0-28 (0-19-0-40) I <0-0001
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o ARRDiAZEE)\H— REE 1 0.28 [95%CI: 0.19—0.40] HR (95% Cl) pvalue
o JET DA%\ — RiE : 0.32 [0.18—0.58] Vaccine effectiveness

Bivalent mRNA vaccine booster dose I 0-32 (0-18—0-58)' 0-0002
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X1 A XS TILICHEFTB4DDNLRT DO E D, RIREWEE & ERIRMIEEEZRIO TS D, 65U LEDHI2/3NMA LTS,
X2 A ASTIURBED A RSAICEDE, @EINAUANCHEIOFDUF O 2BE I IOFTDILRAICEELULE,. RUYES Y —-XEEZT T L TUORWLE BRI SN,

1. Arbel, Ronen and Peretz, Alon and Sergienko, Ruslan and Friger, Michael and Beckenstein, Tanya and Yaron, Shlomit and Hammerman, Ariel and Bilenko, Natalya and Netzer, 27
Doron, Effectiveness of a bivalent mRNA vaccine booster dose to prevent severe COVID-19 outcomes: a retrospective cohort study. Lancet Infect Dis. 2023 Aug;23(8):914-921.
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MERBOIDOODFS>OBEZTHEDISHHI B 2023(715)6 2 A 8H
(ARFHMDHR -ECFHHIR, DV9FOREBEEBELOLR)

FREIOFDIOFBEBEOARFHRE 1 - 20IHEEZI1SHALUET40.2%. 3 0IEHEEE12-14 A T52.3%
TdDolc,

ERBDIOF > DIBEICKIDECFHMRE. 1 - 2 OBEER40 BRI LUET49.7%. 3 EBEEEZ40BRBILE T
56.9%. 4 EIB#%EZ20\EMLUME T68.2% ThH D1,

OMRE(CH (T D IEELOEEID
RERREZEHFRET (UKHSA) D&t (2023/ 2/ 2 Ri&EH) PERDOF > DIEEICK D ABRTFHIR

At least 2 days stay with a respiratory
@1%%%%% — I code in primary diagnosis fi:\aII:
ﬁﬁﬁwg : ﬁ(cagb\t\ 20223E 7 HEF'/EULXBI&FX 1 (:'?%5“7:—:5:_9% Dose 2 2 weeks to 2 months 70.3 (30.9t0 87.2)
FAWT, 65mA En&EZMMKRELTL - 2 EBEERU 3 DIB#EEZD 310 Smonte I (505 0 854)
AR PR ZFHE Uz, AB(d. ABKF(CITIRERER L2, 2 P T —— s EM:Z - 65j4;
EJJJ:AB;'_E th':i’%é E% ?-_W’UZ“_O 12 to 14 months 35.5 (23.3 10 45.8)
BR: DUOF>OBECLBARTHIRE. UFOED THoIE. v mowe 8231008)
e 1 - 2[OEEEZISHMHALPE : 40.2 % [95%CI:31.0—48.1] (thire d0S€) | 3 to 5 months 65.3 (61.7 10 68.6)
. 3EEIEER12-14 HA : 52.3% [43.7—59.6] 1o 11 monie i1 70550
12 1o 14 months 52.3 (43.7 10 59.6)
15+ months Insufficient data
@I F iR 4 B OHREICHIT SEREESBID
HRAR : RE(CHULT. 202249 A 5 HURIICHREZZ(TTZ65mIA PRI F > DIEEICLBETFHHR
FOENHER. REBEGIZIES. RERMEGHIZWR(CREL, T7 Dose S e
H—H R FEFILFHORREDIF (LK BRCFHHRENH UL : o] wresme)
T A |\;|'7\73 T A j 5"'3""]/ )@ﬁﬁ@“ijﬂgﬁﬂj’%o 3 2t04 85.0 (80.8 to 88.2)
BR RO UF > OERECLDFETFIHMRE. U TOED TH oIz, 2 10’?“’2 j;; Ejgz : :22
o 1 - 2[EIEEEBA0BRILE : 49.7% [95%CI: 41.5—56.7] 3 151019 756(72310756)
o 3 EIREERA0BRLE 1 56.9% [43.1—67.4] S 20to24|  68.8(64.3t0727)
, . . 3 25 to 39 62.6 (57.4 to 67.2)
o A[OIBEEZ20:B/RILE : 68.2% [58.4—75.7] 3 40+ 56.9 (43.1 to0 67.4)
4 2to 4 80.9 (76.8 to 84.3)
4 5t09 79.5 (75.8 to B2.7)
%1 AZUOHRBA.STRITE 4 10 to 14 71.2 (66.2 to 75.5)
1. COVID-19 vaccine surveillance report Week 5 UK Health Security Agency 2023/2/2 4 15 to 19' 68.2 (61.2 to 73.9) 28
4 20+ | 68.2 (58.4 to 75.7)
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VERSUS Study!?

WAEAS : 20227 B 1 HHN52023FE8H9HDEIC 10EFE 1 2H PRk (C
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EBiEET TE 1-2hH 76.6% (95% CI: 62.0-85.6%) i |
3-47H 71.9% (53.1-83.1) 1
5-6mH 59.9% (34.6-75.4) 30 -

6 NMALE 68.4% (44.1-82.2) |

[65m L L)

DOFABFERL Reference 10 -

EBNEETTE 1-2HhH 76.6% (95% CI: 60.9-86.0%) 0 ; i : i
3-47H 73.1% (53.1-84.5) X ;. s ¢
5-6m8  59.6% (32.2-76.0) remy  SAmE  Sonh SRR
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1. Vaccine Effectiveness Real-time Surveillance for SARS-CoV-2 (VERSUS) study RIFAZFEE EFATTR



EBE1OEEREE RS TFIHIERE - DT RIS FHigEEERA I ES S
2023(5F015 )& 1 B26H =

MRNAD I FAREERDECIEY > )\ BkDFEE €D 1

AKI(E EHREERIZ <IBNVWEDD, 2[ETTF 2 EEEFI1608F TaelEY >/ ke st LTz

AR —FhIRESNTND,
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Characteristic mRNA-1273 BNT162b2 Ad26.COV2.S NVX-CoV2373
Moderna Pfizer/BioNTech Janssen Novavax I I I E | IJ ~ } (’iﬁ
Donors, n 30 30 30 12 CD4 DE |,L‘\T J /} \i Iz CD8 DE :L;\T J /} \ =] 150 / “
Gender, n (%)
Male 12 (40%) 11 (37%) 11 (37%) 7 (58%)
Female 18 (60%) 19 (63%) 19 (63%) 5 (42%) B
Age, years (mean £ SD)  43.6=13.9 432174 456+14.9 38.3+18.0 mMRNA-1273 BNT162b2 mRNA-1273 BNT162b2 c mRNA-1273 BNT162b2
Race or ethnicity, n o 7 00112 0.9505 ) 3 0.0 0
Asian 3 9 2 0 Palues 0052 000010 om acosi c.1285 0608 y Pvalues 037+ 07858 01620 07860 Dne2 Pvalues 00
i 0.0237 0 022 02218 02304 04303 02845 i 0.
White 24 16 24 " Geometricmean 0,023 0.34 059 036 046 0028 025 038 027 025 Geometric mean 00059 0.0230.057 0.031 0.028 0.0051 0.020 0.036 0.028 0.019 G”’fs_‘:"f‘m’m" S = oy .
Hispanic or Latino 9 5 ) 1 Samples(n) 15 30 30 28 20 14 30 27 26 22 Sampes(n) 14 30 30 28 24 14 29 27 28 22 Responders (%) W w w W
Responders (%) 13 100 100 100 100 21 100 100 100 100 Responders (%) 0 67 8 79 67 0 45 74 61 55
s 54 & 54 3
Dose 1 Dose 2 B 151
RNA-1273 J ! | 2 & =
Lo Day: 0 i 28 42 105 185 s E 14 £ 14
-z 14 b
1524 4546 10546 1859 % g o E 8
Dose 1 Dose 2 Sg o5 s /
' &5 g8 2
BNT162b2 Dy 1 21 35 105 185 B go o &
. ° ® ® © e E i
1542 3713 1064 18418 & <013 l; /\ 0.14
Dose 1 a 3
i y €N ) 0.01 fwensigfn /
AQZ8.COV2S pay 914 iz e 85 ——— — — — L — -
1542 4718 10847 18543 T1 T2 T3 T4 T5 T1 T2 T3 T4 T5 T1 T2 T3 T4 T5 T1 T2 T3 T4 T5 T4 T5 T4 T5
icet lacet 1.3x 1.5x 0.0171 0.0018
[iose 1 Dfse 2 Df:y 74138  Day 95138
l
11 AJ
NVXCOVAST by g 21 174 95 120 185
120£19 185211

2 BIDOFIEERI160BFE T, IR >/ EBREFHFUMED X S (CRER I ([CHEF SN TL.

Zhang et al., Cell, 185, 2434-2451, 2022 3
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g  (h-20) Age:34(26-79) g (1-12) Age: 685 (52-80)
Moderna or . )
Pfizer-BioNTech }.% Pfizer-BioNTech 19F, 16 M :.% Pfizer-BioNTech 1M
Primary vaccine =8 (n=35) Age: 29 (24 - 65) () (n=1) Age: in their 60s
S€MeS  Doria-Rose, et al. NEJM 2021 Booster 1 Booster 2
s 2 Goel, et al. Science 2021
# Suthar, et al. Med 2022 /éy j
0 21 or 28 tyz of serum antibody titers 6-10 ty2 of serum antibody titers 12-20  t,, of serum antibody titers
~60 days months ? months ?
= o ~ o S = =z ~ o S
=1 =1
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U
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Arunachalam et al., medRxiv preprint doi: https://doi.org/10.1101/2022.12.02.22282921
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N'=20 P =0.14 P <0.0001 N =38 e scus
105- P <0.0001 !
|
p=0027 ¥ oo
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https://www.cdc.gov/media/releases/2023/s0419-covid-vaccines.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/stay-up-to-date.html
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