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Duration of Protection Studies

These are studies that assess duration of protection criteria as outlined above along with those studies that do not meet aforementioned criteria
that are relevant to evaluating duration of protection. Some of these studies are also in the above table but duplicated here for ease. As of April
28, 2022, those studies that provide VE estimates at least 4 months after the primary series or at least 2 months after the booster series are

included below.

We would like to highlight:
Countries have implemented different dose intervals and vaccination strategies that can make comparisons across studies challenging.
Persons who are vaccinated early in a program are different than those who are vaccinated later. For example, many who were
vaccinated early were those at highest risk, and this could confound the results. Some of the older individuals also might have some
degree of immunosenescence.

Reference (date)

Country

Population

Dominant
Variants

Vaccine product

Study Period

Descriptive Findings

177

Adams et al
(June 14, 2022)

USA

218 years

Omicron

Comirnaty
mRNA-1273
Ad26.COV2.S

December 26, 2021—
April 30, 2022

Multi-center TND study evaluating VE against hospitalization. VE after a primary series for
immunocompetent patients at 14—-150 days (median 109 days) since the last vaccine dose was 54%
(95% Cl: 32-69), and at >150 days (median 279 days) was 42% (95% Cl: 28-54%) . VE after a
booster dose for immunocompetent patients at 7-120 days (median 69 days) following the
booster dose was 80% (95%: 74—-84%) and at >120 days (median 147 days) was 65% (95% Cl: 47—
77%). For immunocompromised patients, VE for a primary series at 14—150 days (median 91 days)
was 65% (95% Cl: 46—77%) and at >150 days (median 172 days) was 48% (95% Cl: 5-72%).

176

Al Kaabi et al
(June 9, 2022)

UAE

>18 years

Ancestral,
Alpha, Delta

BBIBP-CorV

October 2020-July
2021

Cohort study based on medical records evaluating VE against severe outcomes. The effectiveness
against COVID-19 hospitalization declined from 82.8% (95% Cl, 80.5—84.8) at two months after
complete vaccination to 62.1% (95% Cl 60.2—64.0) at 6 months after complete vaccination. VE
against ICU admission was 85.7% (95% Cl, 80.3—-89.6) at two months after complete vaccination to
72.8% (95% Cl, 68.8—76.3) at six months post complete vaccination, without further decline from
seven to twelve months post-vaccination. The vaccine effectiveness against mortality due to
COVID-19 remained above 80% throughout and did not show significant decline over the 12-
month follow-up period

175

Lewis et al
(June 8, 2022)

USA

218 years

Alpha, Delta

Ad26.COV2.S

March 11-December
15, 2021

TND study evaluating VE against hospitalization and VE against progression to invasive mechanical
ventilation or death. VE was 14-90 days (73% [59%—82%]), 91-180 days (71% [60%—80%]), and
181-274 days (70% [54%—81%]).
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https://www.medrxiv.org/content/10.1101/2022.06.09.22276228v1
https://www.nature.com/articles/s41467-022-30835-1
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac439/6604454
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174 | Linetal USA Adults Ancestral mRNA-1273 July 27, 2020-?May RCT participants followed up as a cohort study to evaluate VE against symptomatic disease.
(June 8, 2022) 2021 Day 40 Day 80 Day 120 Day 160 Day 200
92.6% 93.1% 94.1% 92.2% 89.6%
(95%CI, (95%CI, (95% C1, (95%Cl, (95%CI,
100~ 80.5%-97.2%) 87.3%-96.2%) 89.5%-96.7%) 83.3%-96.3%) 41.7%-92.2%)
e e
l
2
0 40 80 120 160 200
Time since first dose, d
173 | Richterman et al USA HCW Delta, Comirnaty July 1, 2021 - April 5, TND study evaluated relative VE infection.
(June 6, 2022) Omicron 2022

BNT18202 Three Doses vs Zero (Omicron Period) [ BNT 16202 Three Doses vs Two (Omicion Period) |

100%

78%

25%

Relative Effectiveness Against Infection

0%

<8 8-12 12216 >16 8-12 12216 >16

B
Weeks Since Dose 3
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https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2793157?utm_campaign=articlePDF&utm_medium=articlePDFlink&utm_source=articlePDF&utm_content=jamanetworkopen.2022.15984
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac454/6603294
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172 | Andrejko et al USA 12+ year olds Pre-Omicron Comirnaty February 23- TND study evaluating VE against symptomatic disease. Note that vaccination data was self-
(June 3, 2022) mRNA-1273 December 5, 2021 reported. The figure belows shows VE over time among persons who were asked to reference their
vaccination card for vaccination data.
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171 | Accorsi et al USA 18+ year olds Omicron Comirnaty January 2-March 23, TND study based on testing at national pharmacy chain. Note vaccination data by recall.
(May 25, 2022) mMRNA-1273 2022 No.of  Positive for
Ad26.COV2.S Vaccination Regimen Tests SARS-CoV-2 Vaccine Effectiveness (95% Cl)
%
No vaccination 207,784 50.1 : Reference
Ad26.COV2S '
14 days to 1 mo since last dose 706 472 . 17.8 (4.3-29.5)
2 to 4 mo since last dose 3,100 49.8 I 8.4 (1.5-14.8)
Ad26.COV2.5[/Ad26.COV2.S :
14 days to 1 mo since last dose 1,017 46.9 | —a— 279 (183-365)
2 to 4 mo since last dose 2,506 as - 29.2 (23.1-34.8)
Ad26.COV2.5/mRNA H
14 days to 1 mo since last dose 3,585 315 : - 61.3 (58.4-64.0)
2 to 4 mo since last dose 9,752 304 H - 54.3 (52.2-56.3)
mMRNA/mRNA/mRNA
14 days to 1 mo since last dose 71,892 27.3 V L] 68.9 (68.3-69.5)
2 to 4 mo since last dose 206,586 26.6 1 u 62.8 (62.2-63.4)
CII 2‘5 5‘0 ?‘5 160
Vaccine Effectiveness (55)
170 | Amiretal Israel 12-15 year olds Omicron Comirnaty December 26, 2021- Cohort study conducted by linking admin databases looking at risk against infection.
(May 25, 2022) January 8, 2022 Ages 12-15
3rd dose effect
Gohort Confirmed Adjusted rate
infactions ratio vs. 3rd
{at-risk days) doze
Unvaccinated 2,684 (834,149) 504359
2nd dose 153 (115,371) 221828
(14-80 days)
2nd dose 1,999 (815,036) 38[33,45
(80-120 days)
2nd dose 5883 42[3.6,49]
(120+ days) {2,003,011)
Internal control 494 (180,100) 33[28,40]
166 (171,281) Ref
(14-60 days)
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http://medrxiv.org/content/early/2022/06/03/2022.06.03.22275958.abstract
https://www.nejm.org/doi/full/10.1056/NEJMc2203165?query=featured_home
http://medrxiv.org/content/early/2022/05/25/2022.05.22.22275323.abstract
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Lee et al UK Persons with cancer Alpha, Delta ChAdOx1 December 8, 2020- Two TND studies conducted in different populations with comparison of VE against infection,
(May 23, 2022) and general Comirnaty October 15, 2021 hospitazliation, and death among the two groups.
population 100
90
_. 80
=
Z 70
i
5 60
2
2 5
¥
g
g 30
7
10 —— Cancer cohort
—— Control population
o
Bto1 0to8 91016  17t024 251032 33t0d0
Weeks after second COVID-19 vaccine dose
Post-second dose (overall) 3-6 months post-second dose
Vaccine Vaccine
Exposed (PCR-positive) Not exposed (PCR-negative) Effectivanes Exposed (PCR-positive) Not exposed (PCR-negative) Effectivenes
Outcome Post-2" Unvaccinate Post-2™ Unvaccinate s (%) Post-2™ Unvaccinate Post-2™ Unvaccinate s (%)
measure dose (n) d(N) dose (n) dinN) dose (n) d(N) dose (n) d(N)
Breakthrough 65.5% 47.0%
Infections 18292 31649 780054 465982 (65.1-65.9) 12513 31649 347414 465982 (46.3-47.6)
Coronavirus 84.5% 74.6%
Hospitalisation 837 3227 780054 465982 (82.6-85.4) 611 3227 347414 465982 (72.876.3)
Coronavirus 93.5% 90.3%
Death 560 5133 780054 4855982 (93.0-94.0) 373 5139 347414 465332 (89.3-91.2)
Paranthaman etal | England 265 years living in Alpha, Delta ChAdOx1 December 8, 2020- Cohort study conducted by linking adminsitrative databases evaluating VE against infection and
(May 5, 2022) LTCF Comirnaty September 30, 2021 death.

Table 2. Adjusted HRs for infection by vaccination status for LTCF residents, England

Timesince  Any

ChAdOX-

BNT16282

Person-time i deyy

(unique individesh)*

Adjusted HR*

Person-time in dayy

Events

Perwa-time In dayy
(enique individush*

Adjunted HE®

810 whs
1 wha
Seconddow 14wk
510 whs
113wl
16-20 wis
24 wis

7 (101,858 1384

9,696 2104

047 (0.34-0.64
043 (0.44-0.9
0.66 [0.54-0.81

0.6 (049-0.74)

1474

1510781

1157737 (34,00

053 (0.42-0.68

“Number of unique individuals at risk for any duration of time within cach time period. * Adjusted for gender, age group, case rate in local authority and deprivation,
along with a cluster erm for care home postcode. Sce Supplemenary Figure $4, Supplementary Tables S1 and S2 in Supplementary daca

5|Page



https://linkinghub.elsevier.com/retrieve/pii/S1470204522002029
https://academic.oup.com/ageing/article/51/5/afac115/6589804
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Table 3. Adjusted HRs for COVID-related death by vaccinacion starus among LTCF residents, England

Vaccinasion  Time sece  Any

Chadin-1

BNTI62bE

atatun dose
Usvaccinated
st dose 1-2wis
3dwh
s-Ewks
o wia
Socoad dow 14wl
S-10wks
Hi-lswhs 408 1
Po-diwhs 3736005 (111804
L4624 (M 16

Frests  Adjussed HR®

041 [DA5-048)

Fremia  Adjuaied HE® Freats  Adjusted HR®

"6l
A% a7
(& 16
¥ Lt
3 9
1o 5
¥ 150,55 1I24AN (1542 4
[£5 I REX TR s ¥
196 1230571 (3004 - 031 ([0.2-0.47

*Number of unique individuals ax risk for any duration of tme within cach time period. *Adjusted for gender, age group, case rave in local authority and deprivation,
alomg with a cluster serm for care home postcode. See Supplementary Figure 55, Supplementary Tables 53 and 54 in Supplementary dara.

167 | Martellucci et al Italy General population Alpha, Delta, ChAdOx1 January 2, 2021- Cohort study conducted by linking adminsitrative databases evaluating VE against infection,
(April 22, 2022) Omicron Comirnaty December 18, 2021 hospitalization, and death.
mRNA-1273
Ad26.COV2.S
Variables COVID-19 COVID-19-Related
Hospitalization & Death
Follow-up duration B OR (95% CI) OR (95% CI)
<6 months of follow-up
Unvaccinated 1 (Ref. cat.) 1 (Ref. cat.)
2 doses 0.03 (0.02-0.03) * 0.01 (0.01-0.02) *
3 doses 0.18 (0.15-0.23) * 0.15 (0.10-0.24) *
>6 months of follow-up
Unvaccinated 1 (Ref. cat.) 1 (Ref. cat.)
2 doses 0.31 (0.26-0.37) * 0.25(0.17-0.35) *
166 | Fanoetal Italy 12+ year olds Alpha, Delta, ChAdOx1 January 1, 2021- Cohort study conducted by linking administrative databases evaluating VE against infection.
(May 18, 2022) Omicron Comirnaty January 10, 2022 Figure 2 - Adjusted! vaccine eflecivenasa (VE) againat SARS-Col-2 Intection at diffrent
mRNA—1273 times after the administration of the second dose and the booster dose. Refersnce:

Ad26.COV2.S

unvaccinated’.

Effectiveness (1-RR) %

E
I
1817

200e -
5930
o
0
7530

Data available in manuscript for individual vaccines including heterolous combinations.
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https://www.mdpi.com/2076-393X/10/5/662
https://www.tandfonline.com/doi/full/10.1080/14760584.2022.2080057
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165 | Tenforde etal USA General population Pre-Omicron Comirnaty March 11- TND study evaluating 2-dose VE against hopsitalization.
(May 17, 2022) mRNA-1273 Decemberl5, 2021 -
Ovearall (Immuncoompetsnt] |E‘ gl
No Underlyin 'E\J -.ZJ-
2 1 Undertying Conditions 'CC .-.E‘s
% eerbietech Vacene —a— Time Between Vaccinatior
= 93 and Reference Date
z .
g Modema Vaceine .&. Y 180 Days or More
g S . _.1\ 4 Fewer Than 180 Days
—e
»65voars o
IMMUNOCOMEromised 5 -_..”—
P—— .
T . e
c — e
Y MJ: ;ted Vaccine Eﬁecmene:s" (%) v
164 | Braeyeetal Belgium 18+ year olds Delta, ChAdOx1 Delta: July 15, 2021- TND study by linking adminsitartive databases looking at VE against symptomatic diseaes and
(May 11, 2022) Omicron Comirnaty December 6, 2021 COVID-19 hospitalization.
mRNA-1273 Omicron: January 3,
Ad26.COV2.S 2022-April 14, 2022 own iy o e pSp— pa——
¢ 3 £ i
o
Days sine a5t vaconaon Days since st veconafion ) Dayssince. n;;m'\v Days snce last um
Vaczraien + P Oucome — skt =~ Yoo
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https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac381/6587132
http://medrxiv.org/content/early/2022/05/11/2022.05.09.22274623.abstract
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163 Butt et al USA Veterans Omicron Comirnaty January 1-February Cohort study among veterans. Relative vaccine effectiveness was highest for patients receiving
(May 3, 2022) mRNA-1273 20, 2022 their booster vaccine within 28 days of the start of the period of omicron predominance (RVE=40%
[35-44%)] for BNT-162b2; RVE=30% [23-36%] for mRNA-1273), and protection against infection was
negligible for both vaccines for patients with 4 or more months since receiving the booster
vaccination. Relative vaccine effectiveness for hospitalizations remained above 44% for all groups.

162 | Amiretal Israel 60+ year olds Omicron Comirnaty January 16, 2022, to Cohort study by linking adminsitrative databases evaluating relative VE against severe disease.
(May 5, 2022) March 12, 2022
VE LCI ucl
2nd dose 4+ months ref
0-1 month 57% 38% 71%
1-2 months 66% 44% 79%
§ 2-3 months 68% 55% 78%
g 3-4 months 67% 58% 73%
» 4-5 months 64% 60% 70%
5-6 months 64% 60% 69%
6-7 months 68% 58% 76%
4th dose 0-2 months 89% 87% 91%
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https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac328/6577096
http://medrxiv.org/content/early/2022/05/05/2022.05.04.22274647.abstract

INTERNATIONAL

Immune status: time
since named vaccine
dose®

Omicron?

Risk reduction® against

Symptomatic
Infection

OR*(95%C1)

Vaccinated (ref.: unvaccinated without prior infection evidence)

Hospltal admission
among symptomatic
cases

HR® (95%CT)

Protection

1- ORxHR

Protection(g5%CI)

Delta®

Risk reductlon® against

Symptomatic
Infection

OR*(95%C1)

Hospital admission
-among symptomatic
cases

HR®(g5%C1)

Protection

1-0Rx HR

Protection (95%C1)

D1:0day—28days

0.88 (0.86100.91)

0.99 (075101.23)

0.12 (-0.0910 0.34)

0.62 (0.59100.66)

0.66 (0.50100.81)

.59 (0.49100.65)

D2:0days—30days

0.57 (0.55100.56)

0.72 (0.50100.55)

0.59 (0.46100.72)

0.22 (0.20100.23)

0.40 (0.23100.57)

0.91 (0.87100.95)

D2:1month-2 months

0.68 (0.66100.70)

0.40 (0.27100.53)

073 (0.64100.82)

0.30 (0.28100.31)

0.41(0.25100.57)

0.88 (0.83100.93)

D2:2months-3months

0.73 (0.7110074)

0.56 (0.41100.71)

0.59 (0.45t00.70)

032 (0:3110033)

0.36 (0.25100.47)

0.88 (0.85100.92)

D2: 3months—gmonths

074 (073100.76)

.58 (0.48100.68)

0.57 (0.49100.65)

032 (0:3210033)

0.29 (0.23100.35)

0.91 (0.89100.92)

D2: 4 months—smonths

0.84 (0.83100.85)

0.43 (0:36100.45)

0.64 (0.55t00.70)

035 (03410036)

0.21(0.17100.24)

0.93 (0.91100.94)

Dz: smonths-6months

0.97 (0.96100.98)

030 (0.24100.35)

0.71(0.66100.76)

0.40 (0.39100.41)

014 (0.12100.26)

0.94 (0.94100.95)

D2:>émonths

0.89 (0.87100.90)

0.50 (0.43100.56)

0.56 (0.51100.62)

037 (036100.38)

0.2 (0.23100.29)

0.90 (0.89t00.91)

DB:1day -7days

0.65 (0.64100.66)

0.35 (0.27100.43)

077 (0.72100.83)

0.29 (0.28100.30)

0.14 (0.10t00.17)

0.94 (0.55100.57)

DB:&days-14 days

0.3 (0.36100.37)

0.28 (0.21100.36)

0.90 (0.87100.93)

.09 (0.09100.10)

0.16 (0.12100.21)

0.98 (0.98100.55)

DB:15days-3odays

0.33 (0.32100.33)

0.18 (0.14100.22)

0.94 (0.93100.95)

0.04 (0.04100.05)

0.16 (0.11100.21)

0.99 (0.99101.00)

DB:1month—2 months

0.41 (0.40100.41)

0.16 (0.13100.18)

0.94 (0.53100.55)

0.05 (0.05100.06)

0.14 (0.10100.17)

0.99 (0.99100.95)

DE:2months —3months

0.42 (0.41100.43)

0.18 (0.15100.21)

0.92 (0.91100.94)

0.0¢ (0.05100.07)

0.10 (0.06100.14)

0.99 (0.99101.00)

DB>3months

0.50 (0.49100.52)

0.14 (0-1100.16)

0.93 (0.92100.54)

0.06 (0.05100.07)

0.10 (0.06100.15)

0.99 (0.99101.00)

Naturally-acquired and

hybrid immunity'(ref.: unvaccinated without prior infection evidence)

Unvaccinated: NA

0.49 (0.48100.50)

0.45 (0.30100.60)

078 [0.70100.85)

0.11 (0.11100.12)

0.43(0.22100.64)

0.95(0.93100.98)

D1 or D2: NA

0.33 (032100.34)

0.51 (0.36100.66)

0.83 (0.78100.88)

0.08 (0.08100.09)

0.56 (034100.77)

0.95 (0.94100.97)

DE: NA

0.19 (013100.20)

0.29 (0.22100.36)

0.94 (0.93100.96)

0.02 (0.02100.02)

0.29 (0.13100.44)

0.99 (0.99101.00)

Cl: confidence Interval; COVID-19: coronavirus disease; D1: first vaccine dose; D2: second vaccine dose; DB: booster dose; HR: hazard ratio;

NA: not applicable; OR: odds ratlo; ref.: reference; RT-PCR: reverse-transcription PCR; SARS-C
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161 | Grayetal South Africa HCW Omicron Comirnaty November 15, 2021- TND study conducted as part of Sisonke study. Note that they evaluated VE of 2 doses of
(May 4, 2022) Ad26.COV2.S January 14, 2022 Comirnaty and 2 doses of Ad26.COV2.S.
0-13 Days 14-27 Days 1-2 Mo 3-4 Mo =5 Mo
1004
904 88
82
— 80 5 7 ‘
% 704 & f ‘ ¥ ¥ } ‘
ol I
3 50
G g0
é 304
= 204
10
] v S v ] v ] v & v ] v oV oV v v
& & M S M M O & & & &
vz;\‘vcpo o é\\ (/0 § é\\ b(lo S é\\ ‘p,f,(’o S é\\ Vbb(/o e é/\\ V3;‘5’(9 e é\\ § é\\ e é\\ § é\\ r el\\
Hospital High Care Hospital  High Care Hospital  High Care Hospital  High Care Hospital  High Care
Admission or ICU Admission  or ICU Admission  or ICU Admission  or ICU Admission  or ICU
160 | Castillo et al France 18+ year olds Delta, Comirnaty December 13,2021 — | TND study linking adminsitrative databases to assess VE against symptomatic disease, with a
(April 21, 2022) Omicron mRNA-1273 January 31, 2021 cohort study done among covid hospitalized cases.

-CoV-2: severe acute respiratory coronavirus 2.
# Delta (respective Omicron): laboratory-confirmed (RT-PCR) SARS-CoV-2 Infection with mutation screening indicative of Delta (respective
Omicron) variant [14].

* Duration since recelving the COVID-19 vaccine dose In question, at presentation to the screening centre.
¢ Risk reductions are relative to symptoms attributable respectively to the Delta or the Omicron variant.

“ Dd?s r_atf\os Iof symptomatic infections, according to the time elapsed since each COVID-19 vaccine dose reception or according to evidence of
prior infection.

* Hazard ratios of hospitalisations after symptomatic infections, according to the time elapsed since each COVID-19 vaccine dose reception or
according to evidence of prior infection.

" Naturally-acquired immunity: individuals with evidence of prior SARS-CoV-2 infection; the causative variant for prior infection is unknown.
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https://www.nejm.org/doi/full/10.1056/NEJMc2202061
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.16.2200250#html_fulltext
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Omicron= Delra®
Immune status: Hospltal
time since named admission ICU admlsslon Death Hospltal admission  ICU admission Death
vaccine dose® . . . .
HRE(95%:C1) HR=(95%CN HR=(95%C1) HR=(95%CI) HR=(95%CI) HR=(95%CI)
Vaccinated (ref.: unvaccinated without prior infection evidence)
D1:0-28days 0.99 (0.75t01.23) | 1.09 (0.40t01.60) | 1.00 (0.53t01.65) | 0.66 (0.50t00.8B1) | 0.43 (0.21t00.65) | 0.93 (0.48t01.37)
D2: 0—30days 0.72(0.50100.95) | 0.54 (0.06101.02) | 0.71(0.14101.29) | 0.40 (0.23100.57) | 0.32 (0.04100.60) | 0.44 (0.01100.87)
. 0.14
Dz2:1-2months 0.40 {(0.27t00.53) | 0.32 (0.06t00.59) | 0.38 (0.10t00.67) | 0.41(0.25t00.57) | 0.52 (0.21t00.84) (-0.13100.42)
. 0.12 0.1
Dz: 2-3months 0.56 (0.41100.71) | 0.22 (0.00100.43) (~0.05100.29) 0.36 (0.25100.47) | 0.35 (0.16100.54) £0.04100.26)
Dz:3-4 months 0.58 (0.481t00.68) | 0.25 (0.09t00.42) | 0.43 (0.22t00.65) [ 0.29 (0.23t00.35) | ©.18 (0.10100.26) | 0.31 (0.12100.49)
D2: 4-5months 0.43 (0.36100.49) | 0.15 (0.07100.24) | 0.30 (0.14100.45) | 0.21(0.97100.24) | 0.17 (0.12100.23) | 0.37 (0.20100.53)
D2: 56 months 0.30 (0.24100.35) | 0.19 (0.11100.28) | 0.32 (0.15100.48) | 0.14 (0.12100.16) | 0.10 (0.07100.13) | 0.20 (0.11100.28)
Dz:» 6 months 0.50 (0.43100.56) | 032 (0.21100.42) | 0.51(0.36100.65) | 0.26 (0.23100.29) | 0.14 (0.11100.18) |0.35(0.25100.44)
DB:1-7 days 0.35 (0.27100.43) | 0.12 (0.02100.22) | 0.29 (0.07100.50) | 0.14 (0.10100.17) | 0.06 (0.03100.10) | 0.20 (0.15100.43)
DB:8-14days 0.28 (0.21t00.36) | 0.12 (0.02t00.21) | 0.14 (0.00t00.28) [ 0.16 (0.12t00.21) | 0.07 (0.02t00.12) |0.24 (0.09100.39)
DB:15-30days 0.18 (0.14100.22) | 0.13 (0.07100.20) | 0.18 (0.08100.28) | 0.16 (0.11100.21) | 0.15 (0.07100.23) | 0.15 (0.02100.29)
DB:1-2months 0.16 (0.13100.18) | 0.06 (0.03100.08) | 0.15 (0.10100.21) | 0.14 (0.10t00.17) | 0.13 (0.07100.19) | 0.16 (0.06100.25)
DB:2-3months 0.18 (0.15100.21) | 0.08 (0.04100.13) | 0.14 (0.08100.20) | 0.10 (0.06100.14) | 0.08 (0.00100.15) | 0.09 (0.01100.16)
0.03
DB3»3months 0.14 (0.11100.16) | 0.05 (0.01100.09) | 0.13 (0.08100.17) | 0.10 (0.06100.15) Co.03100.09) | O (0.01100.19)
Naturally-acquired or hybrid immunity®(ref.: unvaccinated without prior Infection evidence)
Unvaccinated:NA | 0.45 (0.30100.60) | 0.14 (—0.05100.33) [—o.ul;fou.ss) 0.43 (0.22100.64) | 0.54 (0.10100.97) | 1.06 (0.02102.10)
D1 or D2: NA 0.51(0.36100.66) | 0.42 (0.12100.72) | 0.34 (0.07100.61) | 0.56 (0.34100.77) | 0.30 (0.08100.71) | 0.90 (0.17 101.62)
i 0.1
DB:NA 0.29(0.22100.36) | 0.16 (0.05100.28) | 0.10 (0.0610032) | 0.20 (0-13100.44) | 013 (~0.0500030) | ¢ ¢ .1ing ooy
Kirsebom et al England General population Omicron ChAdOx1 September 13, 2021- | TND study linking adminsitrative databases to assess VE against symptomatic disease
(April 28, 2022) Delta Comirnaty February 17, 2022
mRNA-1273
followed by
ChAdOx1
booster
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https://khub.net/documents/135939561/338928724/Effectiveness+of+ChAdOx1-S+COVID-19+booster+vaccination+against+the+Omicron+and+Delta+variants.pdf/da61ff91-3a36-55b0-2116-fd08854ca495
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Age Booster Interval
(days) OR* VE (95% CI)
Unvaccinated 27,361| 51265|Baseline Baseline
0.92 (0.9-
Dose 2** nia 175+ 85175/ 89230/0.94) 8(6109.9)
Booster 0.8(0.77- [20.3(17.2t0
Any*** 0-1 11,879| 7715/0.83) 23.3)
0.74 (0.72- [25.8(23.7t0
Any* 26 27430| 21422(0.76) 278
42(0.41- [582(57.0t0
BNT162b2 7-13 28,809| 17658|0.43) 59.4)
3 e o | [0.36(0.35- [63.8 (63.0t0
& BNT162b2 14-34 86719 66406/0.37) 84.5)
ai 043 (0.42- [573 (56410
BNT162b2 35-69 87592 90787|0.44) 58.2)
0.54 (0.52- [46.4 (45.0t0
BNT162b2 70-104 22504 | 29379/0.55) 47.8)
0.69 (0.66- [30.6 (26.8to
BNT162b2 105+ 2758| 4278/0.73) 343)
0.39(0.25- [61.2(40.9t0
ChAdOx1-S |7-13 70 40/0.59) 74.6)
0.48 (0.38- [51.7 (38910
ChAdOx1-S | 14-34 193 159/0.61) 61.8)
il - I J 047 (0.38- [53.0 (426 t0
ChAdOx1-S |35-69 218| 215 05?) B 5} 6) N
0.50 (0.43- [40.8(18.6t0
ChAOX1-S |70-104 60|  97/0.81) 56.9)
0.63(0.27- |37.2(-44.110
ChAdOx1-S |105+ 10 14(1.44) 26)
|Unvaccinated 1,701| 2361|Baseline Baseline
0.81(0.73- [195(11.7t0
Dose 2** n/a 175+ 4466 3053 DQB} 6.6)
Booster 0.65(0.5- (346 (14810
Any*** 0-1 428 110/0.85) 49.8)
0.71(0.61- (286 (16.0to
Any*** 26 1140| 370/0.84) 30.3)
- 0.42(0.36- (58.1(51610
4 BNT16202  7-13 1.883| 433/048) 02.8)
o 0.31(0.29- [68.5(65.7 to
BNT162b2 14-34 14311 3010(0.34) 71.2)
0.46 (0.42- 54.1 (50.5t0
BNT162b2 35-69 36300 25240/0.49) 57.5)
0.6 (0.55- |40.1(35.2t0
BNT162b2 70-104 14210 18317/0.65) 445)
0.77(0.7- [23.1 (15110
BNT162b2 105+ 1970| 2789/0.85) 30.5)
0.34(0.14- [66.1(16.6 to
ChAdOx1-S |7-13 23 8/0.83) 86.3)
048 (0.3- [51.6(208t0
ChAdOx1-5 |14-34 53 32(0.79) 70.4)
0.56 (04- |4d5 (22410
ChAdOx1-5  |35-69 88 81)|0.78) 80.2)
127 (07- [-27.2(-131610
ChAdOx1-5 |70-104 16 40(2.32) 30.1)
0.98 (0.23-
ChAdOx1-5 105+ 3 5(4.28) N too low
Sheikh et al Scotland General population Omicron ChAdOx1 November 1- TND study linking adminsitrative databases to assess VE against symptomatic disease.
(April 22, 2022) Comirnaty December 19, 2021
mRNA-1273
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https://www.sciencedirect.com/science/article/pii/S1473309922001414?via%3Dihub#sec1
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5-gene-negative infections §-gene-positive infections
Tested n  Positive n  Relative vaccine Tested n Positive.n  Relative vaccine
effectiveness % effectivensss, %
(95%0) (95%C1)
16-49years
Unvaccinated 10302 1003 22% (14t029) 14583 5284 -98%(-109 to-£7)
First dose
0-Z days 36 47% (2410 63) 676 162 -24%(-50t0-3)
=28days 581 30% (2110 38) 8339 2350 -39% -49to -30)
Second dose
0-13days 722 46 58% (42t070) gos 119 N (160 44)
14-60 days 4248 256 53% (46 to 6O) 4258 266 73% (6910 76)
70-104days 12581 814 % (6tod0) 13559 1792 50% (46 to 53)
105-139days 29209 3503 15% (9t 21) 31963 6257 12%(29t036)
140-174days 14986 1824 3% (-5to11) 17991 4829 9% (4to13)
=175 days 13183 1435 Reference 15462 714 Reference
Third dose
0-6 days ] 515 26% (16t034) 4002 745 1% (T to39)
7-13days n8s 143 62% (S4to 68) 2155 n3 24% (BOto 87)
=14 days 12887 782 56% (5110 60) 12798 694 83% (B1to 84)
=50years
Unvaccinated 716 48 3% Fto52) 1158 490 -45% (65 to-28)
First dose
0-27 days 7 4 0230t 70) 36 13 -16% (-134to 42)
=28days 256 2 48% 7 t072) 343 100 10% -15to 30)
Second dase
0-13days bz 1 62% (-207 to 95) b+ 1 90% (7 to 99)
14-69 days 120 9 5% (980 54) 131 20 62%(38ta77)
70-104 days 128 12 8% (7610 52) 149 33 40% (10 to 60)
105-139days 463 T 35% 10t 62) 634 188 20% (4t033)
140-174 days 5513 265 4% (13to19) 8205 2957 4% 310 10)
=175 days 2007 799 Reference 10856 3648 Reference
Third dose
0-Gdays s 420 0F15t013) 4352 250 20% (1310 26)
7-13days 3006 180 54% (46t 62) 3146 320 T7% (74 to B0}
214 days 7572 1045 57% (5210 62) 17504 977 88% (8610 89)
157 | Cerqueria-Silva et Brazil, 18+ year olds Omicron ChAdOx1 January 1-March 7, TND study linking administrative databases.
al Scotland Comirnaty 2022 Symptomatic SARS-CoV-2 Infection Severe COVID-19
(April 14, 2022) mMRNA-1273 100
_ 80
g
i
§ 60
H ®
é o
: 40 ¢ P
i ¢
£
20
0
0-1 2-4 5-8 9-12 213 0-1 2-4 5-8 9-12 213
Weeks since booster dose
Country Brazil @ Scotland
1% | Widdifield et al Canada Patients with Alpha, Delta Comirnaty March 1-November TND study among patients with inflammatory diseases to evaluate VE against infection
(April 14, 2022) rheumatoid arthritis, mRNA-1273 21,2021
ankylosing
spondylitis, psoriasis,
and inflammatory
bowel disease
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4082927
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4082927
https://linkinghub.elsevier.com/retrieve/pii/S2665991322000960
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T T T T T T T T T T T T T T T T T T T T
=30 31-60 61-90 91-120 =121 =30 31-60 61-90 91-120 =121 =30 31-60 61-90 91-120 =121 =30 31-60 61-90 91-120 =121
Time since second dose (days) Time since second dose (days)

Time since second dose (days) Time since second dose (days)

Lind et al USA 5+ years Omicron Comirnaty November 1, 2021- This TND study assessed the benefit of primary series an booster doses in the context of Omicron
(April 20,2022) specifically A mRNA-1273 January 31, 2022 VOC circulation among people with and without a prior documented infection. Primary vaccination
had significant but low levels of protection in people with and without prior infection which was
increased by booster doses; however, the study did not find a signifcant increase in people with
prior infection.
[ SARS-CoN-2 infecion hisiery and vacoinalion staus Cases Conteols Vaccies eflecivensss [95% CI) ]
Vaceite fectivaness wmong peophe withoul a o infection
Urremccinaind 5162 53074
S
Primary vaccination: <14 days aher 2nd doss = Tobd [ | 3% (182 0%
Primary ysccination: 14-140 days after 2nd dose and mn . 20.4% (2000, 36.2%)
Prievary vaccination: 2150 days afler 2nd dose (pre-Doosior) EFal) Bz . 15.2% (104, 20.0%)
Boited vRICINMISN <14 dird WM Boosle (34) Side &7 1288 . 38.1% (188, 52.9%)
Bocwier vccinatien: ¥14 days alier boceter {Ind) dose BOE B4R L ] BAAS (821, 81 3%)
Vaczing Sectivifas WRONY DPEOCH wilh § prof infaction
Urremccinaind 3z 4507
——
Priemary vaccination: <14 days aher Ind doss a2 683 ] 332% [3.7. 508%)
Erimary vaccintion: 14140 days aloe dnd st o s ] 1% (7.1, 56.7%)
Primary vaccination: ¥ 150 days after 2nd dose (pre-boosier) "we 208z . 0% (185, 86 5%)
Booater vRCCInation: <14 days aher bocaler (3] S0 5 ar '. 36.2% (-7T1.8. TEA%)
Boouter veecination: 214 days alter bosater (3nd) doss ar 512 .- A52% (2000, B3 I%)
0 5 30 30 40 50 e e 80 %0 100
Gram et al Denmark 12+ years Alpha, Delta Comirnaty December 27,2020- This study evaluated the VE of mRNA vaccines in Denmark against infection and hospitalisation.
(April 20,2022) and Omicron® | mRNA-1273 January 31,2022 The study reported that vaccination with mRNA vaccines was associated with protection against

infection and hospitaliztion by Alpha, Delta and Omicron VOCs.

VE of 2 doses mRNA agains infection: VE 2 doses mRNA against hospitalizaton:
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https://www.medrxiv.org/content/10.1101/2022.04.19.22274056v2.full.pdf
https://www.medrxiv.org/content/10.1101/2022.04.20.22274061v1.full.pdf
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Voko et al Hungary 18-100 years Delta® Comirnaty, March 4, 2020- This study assessed the effectiveness and duration of protection of six different types of vaccines
(April 18,2022) mRNA-1273, December 31, 2021 with combinations as primary or booster vaccines against COVID-19 infection, hospitalization and
ChAdOx1, death during a period of Delta variant predominance.
Ad26.COV2.S,
Sputnik, '2 NN A
Sinopharm e
o, 20 reasenarest imtecrian
e ST B s S e g e s i
z - } . ’
5 oot e B S B SR e £T
- | =™ hanpisabiation J
g . 4
T [ iy
Grewal et al Canada LTC residents aged Omicron Comirnaty, December 30, 2021- This test-negative case control study estimated the marginal effectiveness of a fourth dose of
(April 18,2022) >60 years specifically® mRNA-1273 April 27, 2022 COVID-19 vaccines relative to individuals with a third dose and or unvaccinated.
(updated June 1, A. Infection B. Symptomatic infection C. Severe outcomes
2022) o £ . . o nowom %
$ ] 55 2 = g > = 4+ 1 #
_E - 7 » 2 ‘I' § ol E ? v - E o I
40 40 - 40
g K2 A g - i |
HES L $ 204 1 S 2
) T :E a g
s 3 s
Second 284 days <B4 days <7 days 27 days Socond 284 days <84 days <7 days 27 days Second 284 days <84 days <7 days 37 days
dose 50 dese
Trie  umoom - e oo i
Figure 2: Vaccine effectiveness of 2, 3, and 4 doses of mRNA COVID-19 vaccine against Omicron
outcomes among long-term care residents in Ontario, Canada, compared to unvaccinated residents

15|Page



https://www.medrxiv.org/content/10.1101/2022.04.14.22273898v1.full.pdf
https://www.medrxiv.org/content/10.1101/2022.04.15.22273846v2
https://www.medrxiv.org/content/10.1101/2022.04.15.22273846v2
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151 | Richardson et al Mexico Childcare workers Non-VOC, CanSino March 30, 2021- Prospective cohort study evaluating the VE of Cansino against laboratory-confirmed illness,
(April 17,2022) aged 218 years Alpha, December 31, 2021 hospitalisation and death associated with COVID-19. Vaccination with Cansino provided moderate
Gamma and protection against infection, and robust protection against hospitalization and death up to 4
(updated June 20, Delta® months, with declines in VE seen after 120 days.
2022)
Vaconation status Contributing Periondays. Ladoratery VE esthnate [95% O) Hospht VE estimate (95% O) Deaths. VE estimate (95% C1)
participants <onfemed ataatie
covio-19* -
total e, medien (10R) ~ Uoadmted Adjusted’ N Unadjsted Adjusted’ ~ Unadusted Adpsted”
Full cohort period
Unvaconated 43836 3164516 sy 395 Ref Ref n Ref Ref 4 Ref Ref |
Fully vaconated” 37646 8,188 509 sy 1858 TN(32I%) 208 (1029%) 1" 73N (36.-885%) 6% (4290%) 2 2N (559 D% (6699%)
naon T wes woe aean 105 unpesen  amoae | 1 sweem)  ampen 0
frvf;«‘::::‘ s L1743 0 (6060 : 109 17N 1628%) 20% (9-31%) L3 BN (S-95%) 85X (6556%) 1 SIN(SIIN) 5% (53-100%)
vx(.:.i:‘:‘“"""“ 36365 4,204,006 217 10726 581 23% (50-0%) % (26-16%) 7 2INL265-84%)  24% (263 84%) 1 EMRSI9MN) 9I% (22-99%)
Pre-Delta
predominance’
Usvaconated 43886 2044 48, AT (3182 Q2 Ref Ref ] hef Ref o Ref Ref
Fuby vaconated 37612 xisan 38(27.45) 61 4SK1366%)  SINQITIN) 0 0
Mlm‘
Unvaconated 627 1,049,291 175 (175178) s Ref Ref L Ref Ref . Ref Ref
Fully vaccinated" 37885 ®379,9%9 175 (175175) 1679 12% (0. 22%) 15% (8-28%) 14 TIN (33.88%) T4% (38 39%) 2 2% (5599%) 4% (67-99%)
150 | Nasreen etal Canada 18+ year olds Non-VOC, Comirnaty December 14, 2020- | Test-negative case control study conducted across 4 canadian provinces to evaluate the
(April 13,2022) Alpha, Beta, mRNA-1273 September 30, 2021 effectiveness of heterologous and homologous regimen of COVID-19 vaccines in preventing
Gamma, ChAdOx1 hospitalization or death.
Delta® Figare 3 o

ChAdCx] (panel B) vacsi

A mENA vaccines

T sincaese 2

T s dese 1

ion o deails for mANA (panel A) and

Ontarias, Quebee, British Columbia, and Manitaba,

B. GhAGX1 vaccine
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https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac488/6611492
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciac488/6611492
https://www.medrxiv.org/content/10.1101/2022.04.13.22273825v1.full.pdf
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149 | Cerqueira-Silva Brazil 18+ year olds Omicron” BNT162b2, January 01,2022- TND and matched case-control study evaluating the impact of hybrid immunity in preventing
(April 13, 2022) ChAdOx1, March 22,2022 symptomatic infection and severe disease during Omicron circulation. Prior infection with
Ad26.COV2.S vaccination provided robust protection against severe outcomes.
and CoronaVac A
Adze.covzs P chadox Goronavac
= 100 . . = . =
g so]® =
£ ot Lo e e PO R = S e | L
£ 20
o Tiee. Fa Bl BY 4 3 Dea 2ee BB T G4 AN B W e 34 S RRA B OW W’
B
aaze.covas enTieznz chadoxt cororavis
& 100
g 80 : .
£ = ‘. b lle b4 i
£ ]| . . e . ¢ -
- ° =2 01 29 =2 29 1019220 01 29 =10 ®2 29 1019220 0-1 29 =10 =2 2.9 10-19220 0-1 2.9 =10
AN S R I A A S R P N R A S R N
Woeka since dose
o BUeOUGOTES: © By NN
148 | Plumbetal USA 18+ year olds Delta> Comirnaty and June 20, 2021- Test-negative case control study assessed effectiveness of mRNA primary series and booster
(April 15, 2022) Omicron mRNA-1273 February 24,2022 vaccines in hospitalised patients with prior infection.
“* Among perséns with a previous infection, adjusted VE <90_days after dose 1 was 42.0% (95% CI = 16.8%-59.5%) and =90 days after dose 1 was 42.2% (95% CI = 26.0%-
54.8%); adjusted VE <90 days after dose 2 was 44.6% (95% Cl = 28.6%-56.9%) and 290 days after dose 2 was 39.3% (95% CI = 32.4%-45.4%); and adjusted VE <90 days after|
Jose 3 was 67.9% (95% Cl = 60.3%-74.0%) and =90 days after dose 3 was 62.4% (95% C| = 48.6%-72.5%).
147 | Kim et al USA 18+ year olds Delta> Comirnaty and October 1, 2021- Test-negative case control study evaluating VE of 2" and 3 doses of mRNA vaccines against
(April 10, 2022) Omicron mRNA-1273 February 12, 2022 symptomatic infection over time across outpatient centers in 7 US states. Paper contains data
stratified by prior infection, chronic conditions, and high-risk exposure.
Delta®
2-Dose 327/552 (59) 763/942 B 66 (57T73) 63  (51tT72)
14-149 Days 141239 (6 106285  (37) 89  (8lto%4) 89 (78t09)
2150 Days 313/538 (58) 657/836 (79) 62 (52 10 70) 58 (44 to 68)
3-Dose 220247 9) 250/438 (59) 93 (891096) 96 (93 1098)
Omicron®
2-Dose 464/684 (68) 257380  (68) 0  (321023) 21 (6104l)
14-149 Days 69/289 (24) 53/176 (30) 27 (1l1052) 45  (l4t066)
>150 Days 3051615 (64) 204327 (62 8 (431018 11 (211035
3-Dose 322/542 (59) 408/531 (77) 56 (43 to 66) 62 (48 to 72)
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https://www.medrxiv.org/content/10.1101/2022.04.12.22273752v1.full.pdf
https://www.cdc.gov/mmwr/volumes/71/wr/mm7115e2.htm?s_cid=mm7115e2_w
https://www.medrxiv.org/content/10.1101/2022.04.06.22273535v1
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146 | Mennietal* UK General population Delta® Comirnaty May 23, 2021- Prospective cohort study analysed sel-reported lateral flow or PCR test positivity data from an app
(April 08,2022) mRNA-1273 November 23, 2021 in the UK among adults, 5-8 months after receiving primary dose and an mRNA booster. VE
ChAdOx1 showed a gradual decline after the second dose.
Primary vaccination  Booster dose Vaccine effectiveness
(95% 1)
BNT162b2 BNT162b2 - 95:3% (92:3-971)
BNT162b2 mRNA-1273
BNT162b2 None
ChAdOx1 nCov-19 BNT162b2
ChAdOx1 mMRNA-1273
ChAdOx1 nCov-19 None
< ) %5 50
Vaccine effectiveness (%)
145 | Glatman- Israel 16+ year olds Delta> Comirnaty September 6, 2021- Cohort study by linking administrative databases evaluate VE of 3™ dose versus 0 doses against
Freedman et al Omicron January 1, 2022 infection over time. A=16-59 year olds; B=60+ year olds.
(March 31, 2022)
T ERE T
B 100
e
A
£ 2
P ks atter booster dose
144 | Buchan et al Canada 12-17 year olds Delta> Comirnaty November 22, 2021- TND conducted by linking adminsitrative databases evaluating VE against symptomatic infection
(April 7, 2022) Omicron March 6, 2022 and severe disease.
A. Symptomatic infection B. Severe outcomes (hospitalization or death)
100 s i~ 100
= L
" f »
3 g
g €0 i 80
H H
% 40 g 40
H H
E’ 2 £
0 0
758 60-119 1204179 2180 06 27 759 60118 120178 2180 Overak 27
143 | Fabianietal Italy 60+ and other Delta Comirnaty July 19, 2021- Cohort study among vaccine recipients comparing time intervals to day 4-10 post dose 1. Paper
(April 6, 2022) priority groups (e.g. mRNA-1273 December 12, 2021 contains data stratified by priority groups.
hcws) ChAdOx1
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https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(22)00146-3/fulltext
https://wwwnc.cdc.gov/eid/article/28/5/22-0141_article
https://wwwnc.cdc.gov/eid/article/28/5/22-0141_article
http://medrxiv.org/content/early/2022/04/07/2022.04.07.22273319.abstract
https://www.tandfonline.com/doi/full/10.1080/14760584.2022.2064280
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Ad26.COV2.S Any SARS-CoV-2 infection® Severe COVID-19°
No. Incidenc Adjusted No. Incidenc Adjusted
Cases eper VE'(%)(95% Case eper VE'(%)
100,000 Ci) s 100,000 (95% Cl)
PD PD
Total
4-10 days since 1st dose (reference) 608 112 ref. 115 2.2 ref.
>2 wks. after 1st dose to <2 wks. after 2nd 7,451 6.7 29.3(16.3 767 0.7 59.5 (494
3-13 wks. after completion of primary series 24,09 33 67.2 (625 1,406 0.2 89.5 (86.1
14-18 wks. after completion of primary series 25,56 4.9 51.4(43.6 2,041 0.4 82.7 (76.5
19-26 wks. after completion of primary series 63,90 8.6 29.4 (15.5 4,366 0.7 759 (66.3
>26 wks. after completion of primary series 56,69 125  12.2(-4.7 3912 11 653 (503
3-10(8)° wks. after booster dose 4,319 43 76.1(70.4 171 0.4 93.0 (90.2
142 | Bansaletal Qatar General population Alpha, Beta, Comirnaty January 1, 2021- Matched case-control among all cases in Qatar, looking at progression to ICU. VE 89% (95% Cl, 85
(April 6, 2022) Delta, mRNA-1273 February 20, 2022 to 92) between 0-4 months post the second dose. VE 91%; 95% Cl 84 to 95) between 4 -6 months

Omicron (but ChAdOx1 (1.6% after the second dose; VE 90%; 95% Cl 84 to 94)) at 6 to 9 months after the second dose.

no omicron of all vaccinated)

specific

estimate)

141 | Florentino et al Brazil, 12-17 year olds Delta> Comirnaty Brazil: September 8, TND study against symptomatic and severe disease.
(April 5, 2022) Scotland Omicron 2021-March 8, 2022 A S — U ——

Scotland:
August 6, 2021-
March 1, 2022
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SIS
Severe Outcomes - Omicron - Brazil
1004
69 ¢ ¢ %9
L]
- ¢
o<
S
g 404
20 [0}
C T T T T T T T T T
06 713 14+ 013 14:27 28:41 4255 56:60 70:83 84:97 98+
Days post Days post
1st dose 2nd dose
Bar-On et al Israel 60+ year olds Omicron Comirnaty January 10-March 2, Relative VE comparing 4" to 3™ dose.
(April 5, 2022) 2022 75
6.5
70
L i
Eg 35
TE a0
= 25 }
2.0 L] ] Confirmed
Lsd . & . infection
1.04 ‘} = k
W\.‘/‘:k 2 ‘.\'\_-;:'. 3 Week 4 5 '-’\‘u:-k 6 \.‘m’u 7 We \.:l- E
(days 8-14) (days 15-21) (days 22-28) (days 29-35) (days 36-42) (days 43-49) (days 50-56)
Time Since Dose 4
Perumal et al Germany 12+ year olds Delta, Comirnaty November 8, 2021- Analysis of surveillance data with comparison to aggregate vaccination data to calculate the VE
(April 1, 2022) Omicron mRNA-1273 February 13, 2022

against symptomatic disease, hospitalization, and severe disease. (Note unable to adjust for many

confounders).
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Table 3: Effectiveness of booster vaccination against symptomatic SARS-CoV-2 infection and COVID-

19-associated hospitalizations and severe iliness during d

in Germany, CW52/2021-06/2022, by age group and time interval.

of the Omicron variant

218 years
12-17 years
Al 18-59 years 260 years.
" VE (95% CI! n VE (95% CI) " VE (95% CI o VE (95% CI)
(Cases) (95%C0 | Cageg) L " (cases) 5% | (caceq) ¢ 4
Symptomatic infection
Unvaccinated 46,504 Rer. | 166,565 Rer. | 147,877 Rer. | 18,688 Ret.
Boosted” 2,565 | 88-3 (86:2-90-2) | 156,215 | 69-7 (65-2-73-6) | 131,523 | 67-4 (62:3-71-8) | 26,959 | 81-6(77-2-852)

Boosted, by time interval

<4 weeks 1604 | 897 (88 1-017) | 4231|787 (758-813)| 37,326 [77.6(746-70.9) | 985|578 (86 0-50.9)
410 <8 weeks 871 84-4(81-1-87-3) | 76,028 | 659 (62-1-69-4) 64,484 | 62-9(592-66-3) | 11,544 | 81-3(79-3-83-2)
8o <12 weeks NC| 37876567 (50-0-62'5) 29,713 | 511 (443-57-2) | 8,163 | 76-4(73-4-79-0)
12t0 <16 weeks NC NC NC| 2,267 | 75:0(89-7-79-5)
Hospitalization
Unwaccinated 222 Ref. 5,325 Ref. 2,404 Ref. | 2921 Ref.
Boosted* 9| 905 (86:4-936) 1,340 | 944 (32-6-95-8) 617 | 833 (86:9-92-3) 905 | 95-9(34-6-97-0)
Boosted by time interval
<4 weeks 6|o1a(sszose)| ssi|oea(acore)| 1m0[ss7e230s0)| 171977870083
410 <8 weeks 3| eso(es2-039)| ss0|sas(e30-961| 279 [sse@es-005)| 301]e67(e59-97.0)
8o <12 weeks NC 409 | 914 (88-0-94-1) 158 | 77-1 (71-4-82-0) 251 94-3(92:8-955)
12t0 <16 weeks NC NC NC 182 | 856(81-3-89-1)
Severe iliness
Unwaccinated 5 Ref. 1535 Ref. 289 Ref. | 1246 Ref.
Boosted” o NC 244|975 (968-98°2) 24 | 96-2 (92-2-98-4) 220 | 97-7(97-0-98-2)
Boosted by time interval
<4 weeks ne Ne nc| 39| ess(s2-997)
410 <8 weeks NC NC NC 73| 98-1(97-4-98-6)
8o <12 weeks NC NC NC 46 | 97-3(96-0-98-2)
12t0 <16 weeks NC NC NC 62 | 87-9(83-1-91-6)

Ranzani et al
(April 1, 2022)

Brazil

18+ year olds

Delta,
Omicron

Coronavac
Comirnaty

September 6, 2021-
March 10, 2022

TND study linking adminsitrative databases. Note booster dose VE is a relative VE (compared to

primary series recipients) while primary series VE is compared to unvaccianted.
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A - Vaccine Effectiveness Against Symptomatic COVID-19

100%
0%
BO0%
0%
6%

50%
40%.
30%
20%
10%

—~ Delta predominance periad
~ Omitron predominarie period

0%

B - Vaccine Effectiveness Against Hospitalzation o Death

100%
0%
80%
0%
B0k
50%

40%
30%
20%
10%

i

Two doses of CoranaVac

CoronaVac booster BNT162b2 booster

0%

14-50 days
B0-T9 days”

=180 days”
8-50 days
=60 days

8-50 days”
=60 days

Starrfelt et al Norway

(March 30, 2022)

18+ year olds

Delta

Comirnaty
mRNA-1273
ChAdOx1

July 15-November
30, 2021

Cohort study conducted by linking adminsitrative databases.

50 % -

0% -

Vaccine effoctiveness

Infection
Hospitalization
IcU

Death

——
[ ]

Weeks after dose |

T T T

Weeks after cose 2 Wesks after dose 3 Reinfection

Hansen et al Denmark

12+ year olds

Omicron

Comirnaty

mRNA-1273

December 28, 2021-
February 15, 2022

Cohort study by linking administrative databases. (first column Pfizer, second Moderna)

(March 30, 2022)

22 |Page



http://medrxiv.org/content/early/2022/03/30/2022.03.29.22273086.abstract
https://assets.researchsquare.com/files/rs-1486018/v1_covered.pdf?c=1648674073

INTERNATIONAL
) VACCINE ACCESS

CENTER

\
Y
4

/4

—=

World Health
Organization

CLPI

Days since T AdjustedVE | Adjusted VE
Outcome. vaccination (95% C1) (95% C1)

Not vaccinated

Protection against oo 20
infection 2100
after 2 doses $1:90.
91-120
121+
Not vaccinated i
Protection against 1 o0 sarse data 5
hospitalisation 31-60
after 2 doses 6150
91-120
121+
Not vaccinated (reh
Protection against 1330 47.7(47.0,483)
infection after 3 31-60 455(449;462)
doses. 6190 435(422;447)
91120 369 (34.5;389)
1214 37.9(334;420) | 405(385;422)

Not vaccinated (ref)

103 5 | sss@xson
s 12 ) | saswrasse
osalsaton g, o ) | saomsrses)
o120 $36(77,880) | 101658131
1 7311 | 6s2(611:707)
Price et al USA 5-18 year olds Delta> Comirnaty July 1, 2021-February | TND study at 31 hospitals.
. Vaccinated Case  Vaccinated Control Vaccine Entectiveness
(March 30, 2022) Omicron 17,2022 subgroup Paians Patonts sci
no. of patients/total no. (%)
63/543 (12) - 83 (7710 88)
59/375 (16) } . 82 (7410 88)
33/684 (5) i &  92(39t095)
} - 93 (89 to 95)
—\  92(80t097)
s9/234 (38) [ 0 1050)
35/180 (19) . 43 (110 68)
i 52/197 (26) —-— 38 (-3to 62)
11yr of i
on-pred 207267 (7) 50/270 (19) —a— 68 (4210 82)
o s s 7 o
Veneti et al Norway 12-17 year olds Delta> Comirnaty August 24, 2021- Cohort study of 12-17 year olds evaluating VE against infection based on linking adminiistrative
(March 25, 2022) Omicron January 16, 2022 databases.
Age 12-15 years @ 16-17 years
b) Delta infections, ¢) Omicron infections,
25 August 2021 to 16 January 2022 26 November 2021 to 16 January 2022
) o o 100
) ¢
i d S
(Y ¢ ; 50 ‘ + +
o ¢ z ! ‘ °
‘ ]
0
©
8
-100
I A AR R < SN IS G . SN
Days after dose 1 Days after dose 2 Days after dose 1 Days after dose 2
Wang et al USA General population Delta> Comirnaty October 1, 2021- TND study at Cleveland Clinic evaluating risk against infection (top table, note this can be

(March 25, 2022)

Omicron

mRNA-1273

January 31, 2022

converted to VE by subtracting the OR from 1) and death (bottom table, not this is among cases
only and thus is VE against progression of infection to death).
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Patients Positive 0dds Ratio
(95% Cl)
Delta Period
Unvaccinated 61,198 16,185 (26%)
Dose 2
2180 days 35,931 8,737 (19%) 0.47 (045 10 0.48)
< 180 days 15,028 1,654 (11%) 0.30(0.28 10 0.32)
Dose 3
> 180 days 2,390 294 (12%) 0.29(0.26 10 0.33)
<180 days 11,170 521 ( 5%) 0.09(0.08 0 0.10)
Other vaccination 8,049 1,610 (20%) 0.52(0.55 10 0.59)
Prior infection 8,386 565 (14%) 0.23(0.21100.25)
Omicron Period
Unvaccinated 38,858 17,614 (45%)
Dose 2
2180 days 27,318 13,306 (49%) 0.93/(0:80 10 0.96)
<180 days 7.857 3,179 (40%) 0.74{0.70 10 0.78)
Dose 3
>180 days 2,450 T11(29%) 0.50 {0.45 10 0.55)
<180 days 31,467 7,482 (24%) 0.35(0.34100.37)
Other vaccination 7,354 2,031 (40%) 0.71{0.67 10 0.75)
Prior infection 9,618 3,117 (62%) 0.61{0.58 10 0.64)
Variable Delta Variant Omicron Variant
Hazard Ratio (95 Cl) Hazard Ratio (95 Cl)
Vaccination status
Unvaccinated Reference Reference
Dose 2 = 180 days 0.43 (0.29 to 0.64) 0.43 (0.25 t0 0.74)
Dose 2 < 180 days 0.42 (0.34 10 0.51) 0.40 (0.32t0 0.51)
Dose 3 = 180 days 0.77 (0.53 10 1.13) 0.23 (0.17 t0 0.31)
Dose 3 < 180 days 0.24(0.11 t0 0.54) 0.15 (0.06 to 0.40)
Other vaccination 0.87 (0.64 to 1.19) 0.74 (0.53 to 1.04)
132 | Ngetal Singapore Contacts of cases Delta Comirnaty March 1-August 31, Cohort study looking at transmission in households of cases.
(March 24, 2022) mRNA-1273 2021 12 §12 s 12
2 14 ! 2 44 8 14
205 o| S04 g 0
gos + + s 08 §os . °
5§06 - Eo6-® +.' £ 06 ]
T S 2 [ ] *
£ 04 +O ;-’04— +' 804+ ¢ *
" 0.2 & 02+ * g 02 —
8 | & o] &7 ©
O T T 1T 1717 S o T T T T T ® 0T T T T T T
PYO 1 2 3 45 PYOD 1 2 3 45 PVYO 1 2 3 45
Months since vaccination Months since vaccination Months since vaccination
131 | Kirsebom et al England General population Omicron Comirnaty January 17-February TND study comparing VE against symptomatic disease with BA.1 vs BA.2
(March 24, 2022) (BA.1vs BA.2) | mRNA-1273 17, 2022
ChAdOx1

(updated to final
publication May
24,2022)
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Figure: Vaccine effectiveness against symptomatic disease (A) and hospitalisation (B) following infection
with the omicron sub-lineages BA.1 and BA.2 in adults aged 18 years and older in England

Stowe et al England General population Delta Comirnaty April 26-February 23, | TND study evaluating impact of different case defintions on VE against severe
(March 24, 2022) Omicron mRNA-1273 2022 disease/hospitalization.
ChAdOx1
Figure 3. Vaccine effectiveness against hospitalisations >=2 days and >=2 days and on oxygen/ventilated/on ICU using SUS
by age group and manufacturer (all symptomatic controls, Omicron only)
.
Gazit et al Israel >60 years Omicron Comirnaty January 10-March TND study evaluating the relative VE of the 4™ dose to the 3™ dose against infection (top) and

(March 24, 2022)

23,2022

hospitalizaiton/death (bottom).
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128 | Horne et al UK General population Alpha, Delta Comirnaty February 24, 2021- Cohort study based on linking of administrative databases.
(March 23, 2022) ChAdOx1 December 15, 2021 sl e ey e e I e oot ot ot ot e e 25
P {
127 | Shrothietal UK LTCF residents and Alpha, Delta Comirnaty December 8, 2020- Cohort study of LTCF residents and staff. VE declined from 50-7% (155, 71:3) to 17:2% (-23-9, 44-6)
(March 12, 2022) staff mRNA-1273 December 11, 2021 against infection; from 85:4% (60-7, 94-.6) to 54:3% (26-2, 71-7) against hospitalisation; and from
ChAdOx1 94-4% (76-4, 98-7) to 62:8% (32-9, 79-4) against death, when comparing 2-12 weeks and 212 weeks

after two doses. For 19,515 staff, VE against infection declined slightly from 50-3% (32:7, 63:3) to
42:1% 295, 52-4).
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126 | Chemaitelly et al Qatar General population Omicron Comirnaty December 23, 2021- TND against symptomatic and severe disease.
(March 13, 2022) (including children) | (BA.1and mRNA-1273 February 28, 2022 f.:f:;;:xiL‘;‘;‘:;:::;:.’:.'::ﬁ‘;:L?ir.i.::;;:::";;;é?:.:":‘.;'::“;:;;::'.,: ;:';:::;:";pi::.‘f::.:;f.;‘;*.:;:;.";
BA.Z) presented as effectiveness |101||( estimates. Error bars indieate uu- corresponding 95% confidence intervals.
125 | Baum et al Finland 70+ Pre Omicron/ Comirnaty December 27, 2020- Cohort study evaluating VE against hospitalizaiton/ICU admission.
(March 13, 2022) Omicron mRNA-1273 February 19, 2022 Conid 19 rolred hospital admission Covid 18 reetod 16U admissbn
- -
ChAdOx1 - e
- | gl
omirnaly + Comimaty + Comimaty 1460 - -
Camimaty + Gomimary # Gomimaty 61+ - — .
- —
. -
- —
—— L ]
— *
- -
e .
— -

Vaccine :ﬁectwen:_.s %
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Supplementary Table 11: VE against Covid-19-related hospilal admission in 2022 Q1, i,
Fi ness (in %) quantified s the hazard ratio
i in a long-term care facility, vaccination in
20192020, rmmbcr cl'm,,hlt haospitalized hmuc-m 2015 and 2019 and presence of predi: ing comorbidities.
Cases Poyears MLE LCI UCI povalue?
NUL vaccinated 145 5121 . .
Comirnaty (-20 ) 100 67 -134 a5
[ 330 30 -44 (i
6 606 62 13 83
Comirnaty + Comirnaty (-13 <5 164 il -49 a7
Comirnaty + Comirnaty 14-90 [ a1 kil 96
Comirnaty + Comirnaty 91-180 12 76 56 BE
C'o[mrlml.\- + ki 61 18 !
15 &7 7 9z
63 a5 a4 a7
Comirnaty + Comirnaty + Comirnaty 61+ [} a0 87 03
Comirnaty + Comirnaty + Spikevaz 0-13 9 85 T0 92
Comirnaty 4 Comirnaty 4 Spikevax 14-60 11 a4 &0 a7
Comimaty + Comirnaty + & 7 48 -13 T6
Spikevaz (-20 ) 3 -355 a1
Spikevax 21-83 <5 64 -156 a5
£ + <5 14 -132 63 -
(] 100 . o7
Spikevax + Spikevax 14-00 <5 92 43 99 -
Spikevax 4 Spikevax 91-180 <5 an 28 )
a8 T2 43 B .
0 100 - 0.002
) o6 a2 ) .
VAX C'onunuu._\- G] 0 100 . <0.001
Spikevax + Spikevax + Sp]kc'\'a: 013 <5 56 56 06
5 a7 a2 )
Spikevar + %p.lmax <5 @z 70 07 .
[} <5 100 0.894
<5 a7 B -G58 87
Vaxzevria + Vaxzevria 14-00 [} <5 100 0.865
Vaxzevria + Vaxzevria 91-180 <5 41 -140 86
Vaxzevria 4 Vazzevria 181+ 10 43 -10 0
Vazzev + Vexzevria + Comirnaty (13 <5 80 19 a5
\e«_,..f(\lla + Vaxzevria + Comirmnaty 14-60 <5 o8 & 100
Vaxzevria + Vaxzevria + Comirnavy 61+ <5 a0 7 a9
\a_,.u.\na t+ Vaxzevria + Spikevaz (-13 <5 313 & 21 93 -
4 Vaxzevria + Spikevax 14-60 4] 1075 100 . <0001
\a:wwma + Ve rria + 5 ax 61+ <5 GO 0 -336 a9z -
7, macimum likelibood estimate;
LCI/UCT, Tower fupper limit of the 65% Wald confidence intorval
! Likelihood-ratio tes
(2022 Q1 only covers the period from January 01 to February 19—and was mostly Omicron)
124 | Fowlkes et al USA 5-15 year olds Delta, Comirnaty July 25, 2021- Cohort study finding the adjusted VE at 14-149 days after receipt of dose 2 was 87% (95% Cl =
(March 11, 2022) Omicron February 12, 2022 49%-97%) against Delta infection and 59% (95% Cl = 22%—79%) against Omicron infection.
Adjusted VE 2150 days after dose 2 was 60% against Delta infection and 62% against Omicron,
with wide Cls that included zero.
123 | Syedetal Qatar 12+ Alpha, Comirnaty December 16, 2020- Cohort study linking adminsitrative databases. VEs are unadjusted
(March 2, 2022) Beta/Gamma, mRNA-1273 October 31, 2021
Delta
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Suarez-Castillo et
al
(March 3, 2022)

(updated June 6,
2022)

France

50+ year olds

Alpha,
Beta/Gamma,
Delta

Comirnaty
mRNA-1273
Ad26.COV2.S
ChAdOx1

January 1-December
12,2021

TND study/survival analysis by linking administrative databases.
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Fig. 2. Covid-19 vaccine effectiveness against ic infections and among persons aged 50 years or over, according to the time elapsed since

the receipt of each vaccine dose, data collected from January 1st to December 12, 2021
Abbreviations: D1: First vaccine dose. D2: Second vaccine dose. DB: Booster dose. M: Month. S+ Symptomatic infection. H: Hospitalization. VE: Vaccine effec-
tiveness. The numbers in the x-axis indicate the time (in days or months) elapsed since the receipt of the dose of interest. Precisely, thresholds used to define month
intervals are 31-62, 63-90, 91-120, 121-150, 151-182, >182 in days
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121 | Klein et al USA 5-17 year olds Omicron Comirnaty April 2021-January TND study evaluating VE against emergency department/urgent care visits and hospitalizations.
(March 1, 2022) Delta 2022 SARS-CaV-2
test-positive, VE%*
Encountar type/Vacdniation stats  Total et (%) 195% C1)

ED or UC encounters during Delta or Omicron pregominance, by age group

5-Myrs

Unwaccinated (Ref) B599 2657 [30.E) —

2 doses (14-67 days earller} SE2 124 (21.3) 46 {M-61)
12-15yrs

Unwaccinated (Ref) 12,064 3J3B (26.8) —

2 dioses (14-149 days earler) 4,547 254 (5.6) B3 {B0-B5)
2 doses (=150 days earller) 1517 ITR45 38 (F3-48)
3 doses (=7 days earlier) 10 3{30) HC
16-17 yrs

Unwaccinated (Ref) 7AN 08B (275 —

2 dioses (14-149 days earler) 2,652 193 (7.2) T&{T1-BO)
2 doses (=150 days earller) 1.7 325019.1) 45 {36-54)
3 doses (=7 days earlier) G4 13 (303} B6{T73-53)
ED or UC encounters, by age group and predominant variant

5-11 yrs==

Omicron pragominant™

Unaccinated (Ref) 5,538 ZADG (206 —

2 doses (14-67 days earller} 485 118 [24.3) 51 {30-65)
12-15yrs

Delta predominantt®

Unwaccinated (Ref) 0,633 1.97E (20.5) —

2 dioses (14-149 days earler) 4,060 8020 o2 {E9-54)
2 doses (=150 days earller) 7o 32(4.0 79 {E63-BE)
Omicron pragominantt

Unwaccinated (Ref) 2336 1254 (53.7) —

2 dioses (14-149 days earler) 472 174 (36.5 45 {30-57)
2 doses (=150 days earller) g 146(48.1) -2{-35-1M
3 doses (=7 days earler) 10 3 {30.0) HC
16-17yrs

Defta predominantt

Unwaccinated (Ref) 5302 1,197 (22.5) —

2 dioses (14-149 days earler) 2,340 7B 23} BS (B1-B9)
2 doses (=150 days earller) 1,156 47 [4.1] TT{E7-B4)
3 doses (=7 days earlier) 2 o=l HC
Omicron predgaminantt

Unwaccinated (Ref) 1363 77 [56.6) —

2 dioses (14-149 days earler) 263 114 [42.4) 34 [B-53)
2 doses (=150 days earller) 565 81495 -3 {-30-18)
3 doses (=7 days earler) &2 13210} B1{59-51)
Hospitalizations during Delta or Omioron predominance, by age group
5-Myrs

Unwaccinated (Ref) 262 55 [2215) —

2 doses (14-67 days earller} ] 2[ET 74 (—-35-95)
12-15yrs

Unwaccinated (Ref) 495 145 (20} —

2 dioses (14-149 days earler) 182 TRE o2 {79-5T)
2 doses (=150 days earller) G2 13 (06} T3 {43-B8)
16-17 yrs

Unwaccinated (Ref) 437 136 21.1) —

2 dioses (14-149 days earler) 150 7i4n o4 {B7-5T)
2 doses (=150 days earller) B2 14017.1} B3 (T2-55)
3 doses (=7 days earlier) 4 1{25.0) HC
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Smid et al
(February 25,
2022)

(updated April 28,
2022)

Czech
Republic

General population
of country

Omicron
Delta

Comirnaty
mRNA-1273
Ad26.COV2.S
ChAdOx1

December 7, 2021-
February 13, 2022

Cohort study created by linking administrative databases. (<2 months and >=2 months prior to

onset)

Protection against Delta and Omicron infection

10 » ® [ela
09 . ® Omicon

06
% 0.5
204
303
Eon2 4

00

Inf- Infé+ Full2- Full2+  Booster?- BoosterZ+

Fig. 2. Protection provided by vaccination or previous infection against infection by
the Omicron and Delta variants of the SARS-CoV-2 virus. Inf6-, previous infection <6
months ago; Infé+, previous infection =& months ago; Full2-, complete vaccination <2
months ago; Full2+, complete vaccination =2 months ago; Booster2-, booster dose
<2 months ago; Booster2+, booster dose =2 months ago. Shown are point estimatas
of protection with 5% CI.

Table 3. Vaccine effectiveness and protection provided by post-
infection immunity against hospitalization, for the Omicron and Delta
variants of the SARS-CoV-2 virus, 95% confidence intervals (CI) in
parentheses.

" Effect ag. Hosp.

Omicron

Delta

| Full 2-
Full 2+

| Booster 2-
Booster 2+

| 45% (29-57%) |

29% (21-37%)
| 87% (84-88%) |
| 79% (75-83%)

75% (68-80%)
79% (78-81%)
98% (37-98%)
97% (95-98%)

Table 6. Vaccine effectiveness and protection provided by post-
infection immunity against hospitalization with a need for orygen
therapy, for the Omicron and Delta variants of the SARS-CoV-2 virus,
95% confidence intervals (Cl) in parentheses.

Effect ag. Oa | Omicron Delta |
| Fullz- 57% (32-72%) | 82% (76-87%)
Full 2+ 329% (20-43%) 829 (80-83%)
| Booster 2- 90% (87-92%) | 98% (98-98%)
Booster 2+ 85% (80-88%)  979% (95-98%)
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Table 7. Vaccine effectiveness and protection provided by post-
infection immunity against hospitalization with a need for intensive
care, for the Omicron and Delta variants of the SARS-CoV-2 virus, 95%
confidence intervals (Cl) in parentheses.

Omicron Delta
| 58% (3-82%:) 84% (72-91%)
37% (12-559) 86% (83-88%)
| 83% (75-89%) 98% (97-999%)
B0% (37-74%) 97% (92-99%)

Effect ag. ICU
| Full 2-
Full 2+
| Booster 2-
Booster 2+

119

Patalon et al
(February 26,
2022)

(updated June 9,
2022)

Israel

16+ Maccabi insured
patients

Omicron

Comirnaty

January 1-January
21, 2022

Matched TND study to evaluate relative VE against infection and hospitalization/death. All persons
had received the primary series by August 1, 2021. Marginal effectiveness against infection of a
booster dose given a month before the outcome period was at its peak at 59.4% (95% Cl, 54.9%-
63.5%). Effectiveness declined gradually with time from inoculation, reaching 16% (95% Cl, 12.3%-
19.5%) in those vaccinated 5 months prior to the outcome period compared to those not receiving
the booster dose. As for the marginal effectiveness against severe disease, it seems that waning
exists though to a much lesser degree, as effectiveness declines from 72.2% (95% Cl, 37.8%-87.6%)
3 months after inoculation to 54.5% (95% Cl, 13.4-76.1) five months after vaccination. However,
numbers are small as also reflected by the confidence intervals.

118

Wright et al
(February 25,
2022)

USA

18+ hospitalized

Pre Delta;
Delta

Comirnaty
mRNA-1273
Ad26.COV2.S

April 1-October 26,
2021

Case-control study of patients hospitalized in one large US network of hospitals.

100+

50

80+

VLN e AT
704 I(ﬂwl L\‘\l\’;lﬂ/ V\Nﬁ”f{\f\’ M il

|
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Effectiveness estimates (%)
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20
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60+ [

W

Vaccine type
— Moderna
— Pfizer
= |anssen

T
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Time since full vaccination (days)

2%0 360

Figure 3:Vaccine effectiveness against severe COVID-19 by time since
vaccination and vaccine type
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117 | Liuetal Australia Persons exposed in Omicron Comirnaty December 8, 2021- Unadjusted VE in two outbreaks by time since 2" dose (combined for all vaccines)
(February 18, two outbreaks (1 at a mRNA-1273 December 22, 2021 Timing Night club outbreak Graduation event
2022) night club, 1 ata ChAdOx1 outbreak
medical school <1 month -33.3 (-141.4-26.3) No cases
graduation event) 1-2 months -18.1 (-85.7-24.8) 87.5 (64-95.7)
2-3 months -5.9 (-67.5-33.1) 60 (38-74.2)
3+ months -36.2 (-114.3-13.4) 32 (22-40.6)
116 | Wuetal China 18+ year old contacts | Delta Coronavac July 31, 2021-? (prior | Study done in the context of an outbreak. The adjusted VE of full vaccination against symptomatic
(February 2022) of cases BBIBP-CorV to November 17, COVID-19 was 52.32% (25.73-69.39) for <3-month intervals and 49.95% (1.2-74.64) for 4—6-month
2021) intervals; against COVID-19 pneumonia, VEs were 60.31 (31.31-77.07) for £3-month and 67.08%
(9.33-88.05) for 4—6-month intervals.
115 | Britton et al USA 12+ year olds Pre-Delta and Comirnaty March 13, April 15, TND study to evaluate VE against symptomatic disease based on data collected from pharmacies
(February 14, Delta mRNA-1273 or June 15 (based on (note vaccination data based on recall and some portion of 2 dose recipients received 3 doses). In
2022) Ad26.COV2.S age-based vaccine- the paper, there is a stratification by age group.
eligibility October 17,
2021 S —— O — Ol T ——
] -nsz /w.:.-;
azscmzsanw n the pre-| Dek (March 13-May 29, 2021; shown In bhue) and Dek m:fr“?‘inél.n which Cis widened. ORs (95% y 14, mean of o aul,unmrmeswm dayswwww mial OR), and
: fods with 95% Cls (shaded areas). OR  age group. o ity. sex. testing st end day for aach pariod are sh able 13 n the S
114 | Ferdinands et al USA 18+ years Delta, Comirnaty August 26, 2021- TND study at 8 VISION network sites evaluating VE against emergency room/urgent care visits nad
(February 11, Omicron mRNA-1273 January 22, 2022 hospitalizations.
2022)

33| Page



https://ssrn.com/abstract=4026084
http://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2022.009
https://jamanetwork.com/journals/jama/fullarticle/2789294
https://www.cdc.gov/mmwr/volumes/71/wr/mm7107e2.htm?s_cid=mm7107e2_w

INTERNATIONAL
VACCINE ACCESS
CENTER

:

LL4<<V\

—=

N\

’I *\)/
4
b1%

World Health
Organization

CLPI

TABLE 2. mRNA COVID-19 vaccine effectiveness® against laboratory-confirmed COVID-18- iated? and urgen
care encounters and hospitalizations among adults aged 218 years, by number and timing of vaccine dosesS — VISION Network, 10 states,
August 2021-January 2022**

SARS-CoV-2 positive test result
Characteristic Total no. i)

VE fully adjusted

% 9sau 0l Waning trend p vahue!™

ED/UC encounters

Overall
Unvaccinated (Ref)

Any mANA vaccine, 2 doses
<2mos

2-3mos

4mas

=5mos

Any mANA vaccine, 3 doses
<2mos

43,054 (39) — —
<0001

<0001

2-3mes
4mos

=5mos
Delta-predominant period
Unvaccinated (Ref)
Any mRNA vaccine, 2 doses
<2mos

2-3mos

4mas

=5mos

Any mANA vaccine, 3 doses
<2mos

2-3mos

=4 mos
Omicron-pradominant period
Unvaccinated Ref)

Any mRNA vaccine, 2 doses
<2mos

2-3mos

4 mas

=5maos

Any mRNA vaccine, 3 doses
<2mos

2-3mes

4mos

=5mos

Hospitalizations

Overall

Unvaccinated (Ref)

Any mRNA vaccine, 2 doses
<2mos

29,063 (34)

8,136 (10) <0001

<0001

<0001

1,938(18)
T10(14)
996 (19)
24132)

18(52)

“0001

16,335 41) —
} <0001

2-3mes 3088
amos 3279
25mos 38301

Any mRNA vaccine, 3 doses 10957
<2mos 7332
2-3mos 3413
=4mos 2

93 (92-94) <0.001
45 (94-95)

91 (89-92)

1(72-87)

Delta-predominant period

Unvaccinated (Ref) 38214
Any mRNA vaccine, 2 doses 38,707
<2mos 1574
2-3mos 2750
4mos. 3,129
=25mos nna
Any mRNA vaccine, 3 doses 8124
<2mos 6,071
2-3mos 2030
24mos n
Omicron-pradominant period

Unvaccinated (Ref

Any mRNA vaccine, 2 doses 3619
<2mos 88

85 (84-85) <0001
94 (92-96)
91 (89-92)
90 (89-92)
a2 (82-83)
95 (95-96) <0.001
96 (95-97)
93(91-95)
76 (14-93)

o

65 (53-74)
58 (38-71)
54(48-59)

2-3mos 294
4mos 150
25mos 3,087
Any mRNA vaccine, 3 doses 2833
<2mos 1,261
2-3mos 1,383
24 mos 189

88 (86-90) <0.001
91 (88-93)
88 (85-90)
78 (67-85)

113

Fabiani et al

(February 10,
2022)

Italy 16+ years

Alpha, Delta

Comirnaty
mRNA-1273

December 27, 2020-
November 7, 2021

Cohort study of people who received at least one dose of vaccine at some point before Sept 27.
Used of day 0-<14 days post dose 1 as proxy for unvaccinated group. Provide stratification by age
and risk group in paper.
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SARS-CoV-2 infection: alpha phase SARS-CoV-Z infection: delta phase

_—* o
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60 \\
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-
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st dose. Time after 2nd dose of vaccine (weeks) Istdase
treference) Ireferonce)

Vaceine effectiveness (955% CI)

Time after 2nd dose of vaccine (weeks)

SeVere covid-19:alpha phase Savere covid-19: delta phase

r_._._f-)Jf —

80 -~

——
—.
—-
. S

Vaceine effectiveness (95% CIY

. .
Cades =2 ] 56 710 14 1518 Qe 2 34 56 740 1914 1518 1922 2326 2730 3138

since nce
Time after 2nd dose of vaceine (weeks) istaase

Time after 2nd dose of vaccine (weeks)
(reference) irefeserce)

Butt et al USA Veterans on chronic Pre-Delta—> Comirnaty January 26-August TND study linking adminsitrative databases. (Month=month since complete vaccination). VE
(February 9, 2022) hemodialysis Delta mRNA-1273 31, 2021 against infection.
Test positive Test negative

Month Vaccinated (N) | Unvaccinated (N) | Vaccinated (N) | Unvaccinated (N) | VE (95% CI)

1 247 822 112 573 49.1(38.2, 56.1)

2 245 822 107 573 404 (27.8,50.9)

3 246 822 85 573 232 (7.3,36.4)

4 246 822 70 573 453 (33.2,55.2)

5 242 822 74 573 36.8(23.0,48.2)

6 216 822 69 573 34.1(19.0, 46.4)

7 246 822 54 573 42.9(29.5,53.8)

8 49 822 4 573 87.6 (76.0, 93.6)
Risk et al USA 18+ Pre-Delta> Comirnaty April 1-October 20, Cohort study based on electronic medical records (note 33% of infections and 19% of
(February 7, 2022) Delta mRNA-1273 2021 hospitalizations not based on laboratory testing but based on diagnostic code, though reported

sensitivity analysis showed no difference but did not provide the data).
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Vaccine Effectiveness HR (95% Cl)  p-value
SARS-CoV-2 Infection
BNT162b2
pre-delta
0-8 months - 0.13(0.1-0.18)  <0.001
6+ months o 0.28 (0.21-0.38) <0.001
post-delta
0-8 months .- 0.36 (0.32-0.42) <0.001
6+ months - 0.78 (0.67-0.91) 0.002
mRNA-1273
pre-delta
0-6 months - 0.09(0.06-0.13) <0.001
6+ months e 0.14(0.08-0.24) <0.001
post-delta
0-6 months -— 0.22(0.17-0.33) <0.001
6+ months —— 0.45(0.33-0.61) <0.001
T T T T ]
0 05 1 15 2
Cerqueria-Silva et Brazil General population Gamma, Delta | Coronavac January 18- TND study linking administrative databases
3_' followed by November 11, 2021 Table 3 | i G instconfirmed  Table 4 | Effectiveness of CoronaVac vaccine against COVID-19
) SARS-CoV-2 infection, by length of time (in days) since two- hospitalization or death, by length of time (in days) since two-
(February 9, 2022) Comirnaty dose vaccination or BNT162b2 booster dose, stratified by age dose vaccination or BNT162b2 booster dose, stratified by age
group group
booster Periodafter  Overall 1859 6079 >80 Periodafter  Overall  18-59 60-79 >80
vaccine (days) vaccine (days)
Second dose Second dose
013 379% 435%  22%  283% 0-13 655%  796%  645% 51.4%
(360-388) (424-447) (301-342) (234-329) (64.2-666) (776-814) (628-661) (473-551)
14-30 55.0% 56.5% 551% 50.3% 14-30 821% 914% B16% 68.7%
(543-557) (55.6-575) (537-565) (46.8-53.6) (81.4-82.8) (90.3-924) (806-825) (659-71.2)
31-60 517% 529% 511% 470% 2160 826% 809% 814% 66.5%
(511-52.4) (521-538) (497-524) (43.7-500) (821-83.2) (88.9-009) (80.6-822) (64.0-689)
61-00 47.6% 480% 4523% 4.0% 61-90 80.5% 87.2% 776% 63.2%
(46.8-483) (470-499) (426-4609) (37.3-444) (79.8-81.0) (86.0-883) (76.6-78.6) (60.4-65.8)
91120 461% 52.3% 39.8% 218% 91120 789% 89.0% 755% 58.0%
(453-469) (513-532) (37B-418) (27.3-361) (783796) (878-000) (743767) (547-611)
121-150 41.8% 50.6% 36.3% 21% 121150 77.0% 86.7% 749% 521%
(408-428) (49.3-519) (338-387) (165-27.3) (761-778) (852-880) (735763) (480-558)
151-180 38.0% 440% 35.3% 15.1% 151-180 75.0% 81.9% 747% 479%
(367-393) (423-456) (322-38.2) (83-215) (739-76.0) (79.8-838) (729-76.4) (429-524)
>180 347% 341% 4.5% 101% >180 72.6% 74.8% 726% 414%
(331-363)  (32.2-359) (299-387) (11-18.3) (71.0-742) (721-772) (695-753) (345-475)
Booster (BNT162b2) Booster (BNT162b2)
0-6 39.6% 403% 357% 5% 0-6 80.6% 891% 79.6% 48.8%
(338-448) (316-478) (25.2-448) (-12.4-303) (764-84.0) (76.6-949) (735-84.2) (313-619)
73 80.2% 84.6% 75.9% 50.6% 713 01.4% 05.8% 883% 78.0%
(770-829) (80.2-88.0) (696-80.8) (44.9-70.4) (885-935) (820-000) (831-918) (671-85.3)
14-30 927% 935% 93.4% 820% 14-30 97.3% 97.9% 971% 0.5%
(91.0-940) (90.7-955) (903-955) (75.0-87.0) (961-981) (85.0-997) (947-985) (839-931)
>30 826% 61.8% 812% 66.4% >30 96.8% 100% (") 920% 89.3%
(769-869) (27.2-799) (676-891) (49.6-775) (941-98.3) (796-96.9) (78.6-94.7)
“Thetl

36|Page



https://www.nature.com/articles/s41591-022-01701-w
https://www.nature.com/articles/s41591-022-01701-w

INTERNATIONAL 2 AN
VACCINE ACCESS (s *\;WOﬂd_Heaﬂth C E P I
CENTER WYY Organization

——
Extended Data Table 4 | Vaccine effectiveness against death due to COVID-19 using RT-PCR, by length of time (in days) since two-
‘dose vaccination or BNT162b2 booster dose
Period post vaccine (days) Overall 18-59 60-79 280
Second dose
013 67.3% (65.6-68.9) 86.4% (82.5-89.4) 89.6% (67.6-71.6) 56.0% (51.6-60.0)
14-30 82.7% (81.7-83.6) 91.4% (88.7-93.5) 84.5% (83.3-85.6) 72.7% (69.8-75.4)
3160 53.6% (82.6:84.3) O1.0% (89.7-63.6)  B4.8% (83.8.85.7) 70.0% (67.2.72.5)
61-90 81.4% (80.5-82.2) 92,2% (89.8-94,0) 82,5% (81.3-83,7) 67.2% (64.2-69,9)
91-120 79.8% (78.7-80.8) 95.0% (93.1-96.4) 81.7% (80.3-83.0) 63.5% (59.9-66.7)
121-150 78.3% (77.0-79.6)  93.7% (90.9-95.7) 82.0% (80,3-83,5) 58.7% (54.3-62.7)
151-180 76.8% (75.1-78.4) 92,1% (88.2-94,7) 81,9% (79.7-83,8) 53.9% (48.3-58,9)
=180 74.8% (72.2-77.2) 90.3% (85.5-93.5) 81.5% (77.6-84.7) 45.5% (37.1-52.8)
Booster (BNT162b2)
0-6 80.3% (73.1-85.6) 100% (%) 81.4% (71.3-87.9) 59.9% (39,3-73.5)
7-13 92.2% (87.4-95.2) 100% (%) 92.3% (83.8-96.3) B80.7% (65.3-89.2)
14-30 98,3% (96.,3-99.2) 81,9% (-31,6-97.8) 99,1% (93.6-99,9) 95.4% (88.,7-98.1)
=30 97.1% (90.599.1)  100% (*) 94.3% (58.3-99.2)  93.5% (73.2-98.4)
109 | Andewegetal Netherlands General population Omicron Comirnaty November 22, 2021- TND study linking administrative databases evaluating VE/risk reduction from prior infection
(February 8, 2022) (BA.1 and ChAdOx1 January 19, 2022 and/or vaccination.
(updated May 12, BA-Z) mRNA-1273 A. Delta-Omicron BA.1 cohort Varianl —— OmicrmnBA) —— Dot
2022) Delta Ad26.COV2.S — o i e
e e i

Time since last event {days)
B. Omicron BA.1-BA.2 cohort Varianl s OmiconBA1 —6— Omiren BAZ

gt Cp—— —

Tima sinee laat ausnt (et
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108 | Chemaitelly et al Qatar General population Omicron Comirnaty December 23, 2021- Matched TND study based on linking adminsitrative databases.
(February 8, 2022) mRNA-1273 February 2, 2022 Figure 1. Effectiveness of the BNT162b2 vaccine against A) symptomatic SARS-CoV-2

Omicron infection and B) severe, critical, or fatal COVID-19 due to Omicron infection. C)
Effectiveness of the mRNA-1273 vaccine against sympromatic SARS-CoV-2 Omicron
infection. Data are presented as effectiveness point estimates. Error bars indicate the
corresponding 95% confidence intervals.
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mRNA-1273
Cases” Cantrols”
. (Severe, critical, or (PCR-negative) B
Sub-studies fatal disease)® Effectiveness in %
r— - (95% CIy*
Vaccinated Vaccinated
Yes No Yes No
Dose 1
Dose 1 and no Dose 2 0 103 2 280 100.0 (Onutted)’
Dose 2
1-6 months after Dose 2 and no Dose 3 3 105 35 265 76.9(19.210934)
>7 months after Dose 2 and no Dose 3 23 nu7 139 257 640(39.110787)
Dose 3 (booster dose)
1-6 weeks after Dose 3 1 103 19 270 808 (-51.9 to 97.6)
>7 weeks after Dose 3 o 102 5 278 100.0 (Olmt‘led)r
107 | Lauringetal USA >18 years Delta (for the Comirnaty July 4-December 25, TND case control study in 21 hospitals in the US (IVY Network). For Delta, VE against
(February 7, 2022) duration mRNA-1273 2021 (for the Delta hospitalization 88% (95% Cl: 86 to 90%) 14-150 days post 2" dose; >150 days, VE was 81% (78 to
analysis analysis) 84%).
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106 | Kislaya et al Portugal >12 years Delta> Comirnaty December 6-21, 2021 | Compared the odds of vaccination in Delta versus Omicron cases. (higher odds =lower VE of
(January 31, 2022) Omicron ChAdOx1 Omicron).
mRNA-1273 Omicron : Delta
Ad26.COV2.S Complete primary vaccination <113 days 2.3(1.9to 2.8)
Complete primary vaccination 113-168 days 2.0 (1.7 to 2.4)
Complete primary vaccination 169+ days 1.9(1.6 to 2.3)
105 | Corraoetal Italy 212 years Alpha > Delta | Comirnaty January 17-October Cohort study

(January 27, 2022)

ChAdOx1
mRNA-1273
Ad26.COV2.S

20, 2021

16— infction
— Severe iliness

rate (every 10,000 pesson-m

1009 — infection
— Severe liness

S

o
T T T T F T F 3

Time since vaccine campletion (months)

Figure 1: Influence of time since complete vaccination on rates of
SARS.CoV\ 2 Infection and severe COVID-19 iliness

Estimates based on the cohort of 5 351085 individuaks who received complete.
vaccination from Januaryto July, 2021 The figure reports the trends in

age- period-cohort modelled incidence rates (and 95% (I bands) according ta
time since complete vaccination. Estimates are adjusted for the month of

(period effect).

L T T A I A I

Time since vaceine completion (menths)

Figure 2: Influence of time since complete vaccination on vaccine
effectiveness against SARS-CoV.2 infection and severe COVID-19 illness
Estimates based on the cohort of 9 140 390 potential candidates who were to
receive the vaccine as of Dec 27, 2020. Cox proportional hazard medels were
fitter for estimating hazard ratio and §5% C1.Vaccine effectiveness was directly
caleulated as 1. hazard ratio
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104 | Roberts et al USA Adults Multiple Comirnaty January 1-December TND study evaluating VE against infection (top) and hospitaliation/death (bottom). Note that this is
(January 31, 2022) mRNA-1273 31,2021 a'c_ombination of primary and booster dose VE in quarter 4.
(for duration) g Ol o o @ o
por Mm ’_H>—o—< - ’_._:—0—1 H—:—v-«
e LR N
B VE for Severity
N o I - . b
R R N
103 | Belayachiet al Morocco >18 year olds Unknown—> BBIBP-CorV February 1-October TND linking adminsitrative databases to evaluate VE against severe disease. As a function of time
(January 27, 2022) Delta 1,20221 after vaccination of second dose vaccination, vaccine effectiveness among persons who had
received the second dose 1-30 days earlier was 88% (95% Cl, 84-91), 87% (95% Cl: 83-90) among
those who had received it 31-90 days earlier, 75% (95% Cl: 67-80) among those who had received
it 91-120 days earlier, 61% (95% Cl: 54-67) among those who had received it 121-150 days earlier,
64% (95% Cl: 59-69) among those who had received it 2150 days earlier.
Note they attempted to stratify by age (>/< 60 years) showing a trend towards a lower VE gainst
severe/critical disease in those over 60 but confidence intervals were overlapping.
102 | Lytrasetal Greece >15 year olds Alpha—>Delta Comirnaty January-December Cohort study linking administrative databases evaluating VE against intubation and death. VE
(January 29, 2022) ChAdOx1 2021 provided for 6 months
mRNA-1273
(updated June 14, Ad26.COV2.S

2022)
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vaccine Effectiveness (comparative)

Vaccine VE(%) VE (%}
3-0052 BNT16202 (age 15-79) l: 982 (972-98.5) 98.3 (96.8-99.1)
3-0052 BNTIE202 (age 5] n 975 (055-986) 984 (97.4-59.0)
2-00se BNT16202 (berore "dalta’, age 15-59) l‘ 967 (95.3-97.6) 962 (94.2-97.5)
2-005@ BNTIG202 (Defore "gelta’, age 60-79) L 941 (924-95.4) 3.5 (91.9-94.8)
2-0058 BNTIE202 (pefore “gelta, age 80+) = | mslsesis) s01(sa1-918)
2-dose BNTI62b2 (age 15-59) o 981(97.5-96.5) 96.5 (94.8-97.6)
2-dose BNTI62b2 (age 60-79) | 967 (959-974) 941 (92.7-95.2)
2-005e BNT16202 (age 5o+) - 962 (52.0-95.7) 910 (88.4-93.0)
2-dose BNT162b7 (age 15-59, at 6 months) L] 95.5 (96.3-96.5) 9358 (91.0-95.7)
2-dose BNT16202 (3ge 50-79, at & montns) L] 2.0 (91.0-929) 89.4 (87.9-00.8)
2-0ose BNTI62D2 (3ge 80+, 3t 6 months) - | 859 (83.5-88.0) 840 (82.2-858)
2-0058 MRNA-1273 (3ge 15-59) 99 (m2-99) 99.3(947-995)
2-00s2 MANA-1273 (age 6075} o saslerass) sS4 (e55-595)
2.d058 MANA-1273 (ag@ B0+) —u ss(s02-95) 967 (679-991)
2-dose mRMA-1273 (age 15-59, at s months) Ii 973 (931-98.9) 983 (85.3-99.8)

2-dose MRNA-1273 (age 60-79, at 6 months) 951(93.0-96.5) 962 (935-977)

2-0052 MRNA-1273 (age 50, 3t & mantns) 90.6 (7.0-97.3)

2-dose ChAdOx1 nCoW-1o (age 15-59) 978 (35.3-99.0) 975 (89.7-99.4)

2-0se ChARI1 NCoV-19 (age 6a-73) 972 (953-58.3) 954 (912-97.8)

2-00se CNAGOX1 NCoV-13 (age sa-) 978 (917-99.4) 926 (84.2-96.5)

2-0058 CNAGOX] NCOV-19 (3@ 15-59, 3t 6 montns) 924 (84.0-96.8) 945 (77.2-98.7)

:
i
-
.
.
.
.
.
-
.
.
i
.
.
~
.
—- 92.0 (80.0-96.8)
A
-
-
—
2-005e ChAGOX1 nCovV-19 (age 50-79, at 6 montns) 903 (87.4-92.5) - 9.8 (85.2-93.0)
—
e

a
—
-
-
-
—
=
— = Qa7
—=
—=
—

2-dose ChAdOX1 nCoV-19 (age 8o+, at 6 months) 83.4(696-90.9)
1-dose Ad26.C0VZ S (age 15-55) ) 850(739-914) 817 (s7.5-921)
1-dose Ad26.COV2.S (age 60-79) i 796 (65.2-88.0) — s | el(w2a2)
1-0052 A026.C0V2S (age so+) : 85.0 (62.3-94.0) — : 19 (432-78.8)
1-0052 Ad26.COV2.S (3ge 15-59, at 6 montns) - 917 (844-95.6) — 907 (72-962)
1-d0se Ad26.COV2.S (age 50-79, at & montns) — 887 (78.7-34.0) —_— 84.3 (67.9-923)
1-g0se Ad25.COV2S (age 80, 3t & months) — 917 (755-973) —_— 80.6 (59.7-90.7)
L e I
220 4 50 B0 100 0 & &0 80 100
VE (%) against VE (%) agafnst
Intubation deatn

101 | Goldhaber-Fiebert | USA Prison population Delta Comirnaty June 1-November 5, Matched TND among cases evaluating duration of protection against infection of early vs late fully
etal and staff mRNA-1273 2021 (primary series) vaccinated persons. Among staff, odds of infection increased 25% (Odds Ratio
(January 23, 2022) [OR], 1.25; 95% Confidence Interval [Cl], 1.13 — 1.40) in each 28-day period post-vaccination;

among residents, the odds increased by 21% (OR, 1.21; 95%Cl 1.08 — 1.36) (Figure 1). Compared
with individuals within 60 days of being fully vaccinated, odds of infection were over fourfold
greater 2181 days since full vaccination for staff (OR, 4.36; 95%Cl 1.92 — 9.89) and nearly threefold
greater for residents (OR, 2.89; 95%CI 1.40 — 5.98)

100 Bedston et al Wales Healthcare Workers Alpha->Delta Comirnaty December 7, 2020- Cohort study. 2 weeks after dose 2, VE against infection was 67% (aHR 0.33, 95 %Cl 0.24—-0.44).
(January 20, 2022) September 30, 2021 This increased in weeks 2-5 to 86% (aHR 0.14, 95 %Cl 0.09-0.21), and decreased to 77% over

weeks 6-13. After this, vaccine effectiveness decreased from 60% to 53% between weeks 14-25,
and from week 26 vaccine effective was 45% (aHR 0.55, 95 %Cl 0.49-0.61).

2] Accorsi et al USA >18 year olds Delta> Comirnaty December 10- TND study in ICATT (free testing sites throughout US) against symptomatic disease. Note OR can be
(January 21, 2022) Omicron mRNA-1273 January 1, 2022 converted to VE by the formulate VE=1-OR
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Figure 2. Didds Ratios for the Associztion of 2 Doses of mANA Vaoone by Months Since 5econd Dose
2nd Symptomatic SARS-CoV-2 infaction Causad bry the Omicron or Defta Varkats Among Adults 18 Years
or Oider Tested in the Incrazsing Community Access to Testing Platform, Decamber 10, 2021, to Jenuery 1, 2032
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Thompson et al
(January 21, 2022)

USA

>18 year olds

Delta>
Omicron

Comirnaty
mRNA-1273

August 26, 2021-
January 5, 2022

TND study in VISION network calculating VE against emergency department/urgent care visits and
and hospitalizaiton among persons with symptoms consistent with COVID-19
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TABLE 2. mRNA COVID-1 tiveness* agail fi "EOVID-WBrassa(iamd'omnr?zanqdspartmnntaudumm:cam
encounters and hospitalizations among adults aged =18 years, by number and timing of vaccine doses’ and vaccine product received —
VISION Network, 10 states, August 2021-January 2022%

SARS-CoV-2 positive test result, VE,
E variant per i status Total no. (%) %" [95%C1)
ED or UC encounters
Delta predominant
Unvaccinated (Ref) 98,087 36,542(37.2) —
Any mRNA vaccing
2 doses (14-179 days earfier) 39,629 3,269 (8.2) 86 (85-87)
2 doses (2180 days earfier) 52,506 6893 (131} 767570
3 doses 14523 489(3.2) 94(93-54)
Omicron predominant
Unvaccinated (Ref) 6596 2398 48.6)
Any mRNA vaccine
2 doses (14-179 days earlier) 1746 591(33.9) 52(46-58)
2 doses (2180 days earfier] 5409 2037(37.7) 38(32-43)
3 doses 3876 520(13.4) 82(79-84)
Hospitalizations
Delta predominant
Unvaccinated (Ref) 37.400 1427282) -
Any mRNA vaccine
2 doses (14-179 days earlier) 14,645 895 (5.1) 90 (89-50)
2 doses (2180 days earfier) 16,190 2563 (9.8) 81(80-62)
3 doses 8,092 209 (2.5) 94(93-95)
Omicron pradominant
Unvaccinated (Ref) 460 174(37.8) -
Any mRNA vaccine
2 doses (14-179 days earlier) 113 140122 81 (65-50)
2 doses (2180 days earlier] 488 85(17.6) 57(39-70)
3 doses s14 2447) 50 (80-54)

Tartof et al USA 218 year olds Delta Comirnaty December 1, 2021- TND study of persons admitted to the emergency room or hospital with symptoms consistent with
(January 19, 2022) enrolled in Kaiser Omicron February 6, 2022 COVID-19.

insurance
(updated April 22, s - hddon
2022) Ty ' .
Amodio et al Italy >18 year olds Alpha—>Delta Comirnaty January 1-September | Cohort study of 3.9 millions adults in Sicily conducted from administrative databases. Decreasing
(January 19, 2022) mRNA-1273 30, 2021 trends for vaccine effectiveness, measured as monthly percentage changes, were statistically

significant for all the three evaluated outcomes (-4-76% per month, p<0-001 against SARS-CoV-2
infection; -2:27% per month, p=0-029 against severe COVID-19; 2:26% per month, p=0-028 against
COVID-19 intubation/death, respectively).
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Figure 4: Vaccme ef after ady for age and sex according to the
different assessed outcomes and follow-up peniods.
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Suah et al Malaysia General population Delta Comirnaty September 1-30, Compared early (April-June) vs late (July-August) vaccinated persons (comparing to unvaccinated
(January 16, 2022) CoronaVac 2021 based on census data). For BNT162b2, crude vaccine effectiveness against COVID-19 infections
declined from 90.8% (95% Cl 89.4, 92.0) in the late group to 79.1% (95% Cl 75.8, 81.9) in the late
(updated June group. Vaccine effectiveness for BNT162b2 against ICU admission and deaths were comparable
2022) between the two different periods. For CoronaVac, crude vaccine effectiveness waned against
COVID-19 infections from 74.4% in the late group (95% Cl 209 70.4, 77.8) to 30.0% (95% ClI
18.4, 39.9) in the early group. It also declined significantly against ICU admission, dropping from
56.1% (95% Cl 51.4, 60.2) to 29.9% (95% Cl 13.9, 43.0) (adjusted). For deaths, however,
CoronaVac's effectiveness did not wane after three to five months of full vaccination. Waning
more prominent in 60+.
Chiew et al Singapore 12-18 year olds Delta Comirnaty June 1-November 20, | Cohort study evaluating VE against infection and disease.
(January 8, 2022) 2021
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Figure 1. Vaccine effectiveness over time from completion of second dose.
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*Vaccine effectiveness is adjusted for age group, gender, ethnicity, housing type, time from second
vaccination dose (in months) and date of notification using Poisson regression. Reference group is
unvaccinated.
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Combined for AZ, Pfizer, Moderna vaccines: VE against mortality
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R Odds Ratio VE [98% C1)

2 25+ wasks 052 {0.34.0.81) 478 (19.5 1o B6.4)
3 2l woanis 0uDE {0.0:3-0.12) 3.8 (88 o BE.8)
3 5e8 wesios 011 {0.070.17) BB 9 (3.4 1o 52 6)
3 10+ weasks 012 {0.08-0.18) BT (B1.910 81.5)

R Tseng et al* USA 18+ year olds Delta, mRNA-1273 December 6-23, 2021 | TND case control study done by linking administrative databases.
(February 21, enrolled in Kaiser | Omicron [ TbeMtave(ss%cl) | OmicronVE(95%C)) |
2022) insurance VE against Infection

2 dose (14+) 60.7 (56.5-64.5) 0(0-3.1)
[update from 14-90 days 82.8 (69.6-90.3) 30.4 (5-48)
91-180 days 63.6 (518-72.5) 15.2 (0-30.7)
Janua.ry 21 181-270 days 6.4 (56.8-65.5) 0(0-1.2)
preprint] 270 days 52.9 (43.7-60.5) 0(0-17)
3 dose 95.2 (93.4-96.4) 62.5 (56.2-67.9)
31 dose on or after 10/21 95.7 (94.2-96.9) 83.6 (57.4-68.9)
31 dose prior to 10/21 90.7 (B1.4-95.3) 39.1 (3.8-6156)
3 dose (immunocompetent) 95.7 (94.2-96.8) 63.6 (57.4-68.9)
3 dose on or after 10/21 95.9 (94.4-97.0) 64.(57.9-69.4)
3d dose prior to 10/21 93.1(83.9-97) 49.0 (12.6-70.2)

91 Grgic Vitek et al Slovenia 18+ year olds Delta Comirnaty October 2021 Cohort study using administrative databases specifically evaluated VE against SARI hospitalization.

(January 6, 2022) mRNA-1273 Note results are unadjusted.
Ful Vaccine

effectiveness
Age group (years)

% 95% Cl
Vaccinateds 3 months ago
18-49 97 90-99
50-64 94 91-97
2 65 93 88-96
Vaccinated 4-5 months ago
18-49 NA NA
50-64 | 90 79-95
2 65 85 81-88
Vaccinated 2 6 months ago
18-49 23 0-69
50-63 89 56-97
265 43 30-54

D Zheutlin et al USA 18+ year olds who Alpha, Delta, Comirnaty January 1-September | Matched case control using an administrative dataset among vaccinated persons, comparing the
(January 6, 2022) had been fully nonVOC mRNA-1273 7,2021 odds of infection, hospitalization, and ICU admission at 28 day intervals post dose 2 relative to the

vaccinated Ad26.COV2.S 1% month after full vaccination. Note outcomes defined by COVID-19 ICD10 codes or SARS-CoV-2
PCR testing.
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Figure 2. Odds ratios (OF) and 93% CT assessing durability of baseline vaccine protection
against COVID-19 breakthrough infections. hospitalizations. and ICU admissions.
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Lyngse et al Denmark General population Delta Comirnaty June 21-October 26, HH transmission study. The VE against susceptibility and VE against transmission decreased from
(January 6, 2022) ChAdOx1 2021 71% (95%Cl: 69-72) and 57% (95%Cl: 53-61), respectively, to 32% (95%Cl: 16-45) and 29% (95%Cl:
mRNA-1273 14-41), respectively, between time points corresponding to 0-1 months and 7-8 months after
vaccination
Prunas et al Israel 12-16 year olds Delta Comirnaty June 15-December 8,

Matched case control evaluating association between time since vaccination and infection (red)
and disease (blue).

Vaccine Efectiveness
Veccine Efectiveness
—_—
-
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Fisman et al Canada 5+ year olds Alpha, Beta, Comirnaty December 2020- Case-Cohort study looking at VE against infection combined across the different platforms over
(January 5, 2022) Gamma, ChAdOx1 October 2021 time since vaccination as well as evaluated impact of dosing intervals.
Delta, mMRNA-1273 o
nonVOCs (homologous
and 0375
heterologous) .
::z 025
t
0125 * + .
1] -
Days since dose 1 Days since dose 2
Buchan et al Canada 18+ year olds Delta, Comirnaty December 6- TND study linking administrative databases.
(January 28, 2022) Omicron ChAdOXl December 26' 2021 ::,BE:" S1. Vaccine effectiveness against infection by Omicron or Delta among adults aged >18 years by vaccine schedule and time since latest
mRNA-1273
[updated from (vaccinated s N _“""‘T . - """""""“’"“"“““""’_’“"’""’"’_"“"""‘:
January 1, 2022 persons had at wt e, " . 2., . .
version] least 1 dose of o -
an mrna vaccine) i [
1. i
H =
i: i
AP g A M;? R O N S S S
P ——— T g
T ———
n o cmtrn
Cerqueria-Silva et Brazil 18+ year olds with Gamma, Delta | Coronavac, January 18, 2021, - Matched TND study linking adminsitrative databases.
al (December 27, prior infection 90+ Comirnaty November 11, 2021. VE against symptomatic disease on top; severe disease on bottom.
2021) days prior to testing ChAdOx1
in study period Ad26.COV2.S
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14-90 days >90 days p-
value
BNT162b2 100% _—
0277
ChAdOx1 0.544
CoronaVac -
(36.4-44.3) (33.1-42.5) 0.760
Ad26.COV2S 46.1% 30.6% 0420

(32.7-56.7) _ (-124-57.1)

Table A4, Vaccine effectiveness >14 days after series comp

Vaccine waning
(time after series completion)

14-90 days =90 days p-value
- 88.8% 100% -
BNT162b2 (50.0-97.5) ™ 0.765
. 86.6% 95.1% -
ChAdOx1 (84.3-98.4) 0.007
. B 74.4% R
CoronaVac (79.8-90.3)  (63.3-82.2) 012
v 60.2% 41.0% -
Ad26.COV2.5 (-10.8-85.7) (-240.9-89.9) 0978
Hitchings et al Brazil 18+ year olds living in | Gamma, Delta | Coronavac January 17- TND based on linking adminsitrative databases among persons with 2 doses of coronavac (ref
(December 24, Sao Paulo September 30, 2021 period day 14-41 post dose 2).
2021) OR for symptomatic disease.
84 [} }
1a B # T ¢ l g
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0124
4
Tu sk th
- 059
g Priority status
ED 1 *  Non-HCW
é EE| A HCW
3
21 § 1 i i 3 3 I } g
059
0.121
d 1
13 3 1 ! i I E
a5
0124

013 1441 4269 7097 98-125 126-153154-181 =182
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UK HSA UK General population Delta, Comirnaty November 27- Two doses of ChAdOx1-S with a BNT162b2 or mRNA-1273 booster dose
(December 24, Omicron ChAdOx1 December 17, 2021 - i . " = . " . e
2021) mRNA-1273 " H ' I = "
g o= ° 3
(update of . . . 5 o _ :° 6
Andrews et al H é a 3
publication) g — .
H o
g ! )
£ o
>
59 10-14 1519 20-24 25+ 1 2-4 59 10+ 1 24 59
77777 vose2 BNTI62b2booster  mANA-1273 booster
e Time since Vaccine (weeks)
. Delta
Two doses of BNT162b2 with a BNT162b2 or mRNA-1273 booster dose
. L] .
- - . - - - Y- ‘,
. . I i
2 3 ® R 4
Ew d "o * T
® t
g
2 [}
£ o é
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o
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£
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Dose 2 BNT162b2 booster mRNA-1273 booster
© Omicron
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g Q
> .20 3
60
2-4 59 10-14 15-19
© Omicron . ¥
@ Deita Time since Dose 2 (weeks)
*Numbers were too low to estimate booster vaccine effectiveness amongst recipients of a primary
course of the Moderna vaccine.
Tabak et al USA 18+ year olds NonVOC, Comirnaty May 1-August 7, TND study on patients presenting to CVS with symptoms for testing. (final dose in primary series)
(December 22, Alpha, Delta mRNA-1273 2021 - — - - - - - -
Figure 2. Multivariable Adjusted Estimated Vaccine Effectiveness Against SARS-CoV-2 Infection and 95% Cls.
2021) Ad26.COV2.S
100
90
80 ‘
= 1
g 70
% 60
E 50
5 40
.g 30
- 20
mRNA-1273
10 BNT162b2
4 INJ-78436735
- AT T 3 ; : %
Days
Time since the final dose
Kissling et al 8 European 30+ years Delta Comirnaty July-August 2021 TND study in primary care sites evaluating VE against symptomatic disease
(December 22, countries mRNA-1273
2021) ChAdOx1
Ad26.COV2.S
(updated May 26,
2022)
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A. 30:59 year-olds (n = 7,177)

Conmtrnany VE* (%)

B. 260 year-olds (n = 3.372)*

s VE  ———Lower CI

O Stratified estimates by time since vaccination, with 95% C1

Upper Q1

Tartof et al
(December 21,

2021)

(updated February

14, 2022)

USA

3 million Kaiser
Permanente

members, 18+ years

Non-VOC,

Alpha, Delta,

Comirnaty

December 14, 2020-
December 5, 2021

Cohort study looking at booster dose VE and duration of protection of 2 doses. Manuscript has
stratification by age group and immunocompromised status, with similar patterns as seen below
though immunocompromised has a trend towards more waning against hospitalization but not
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Figure 1. Vacdne eflectivenes s of 2- and 3doses of BNTI 6252 against (A) SARS CaV-2 infections and (8) COVMD-19 haspital admis-
sions — December 14, 2020 to December 5, 2021
*Blue orcles represent 2-dose VE estimates, and the yellow crcles represent 3-dose VE estimates The bars spresent 95% confi

dence intervals. Estimates are ajusted forage, sex, ity, body mass index, Charkon index, pre-
vious SARS-CaV-2 PQR, previous postive SARS-CaV-2 semlogy, influenzs vacdne in yesr prior, pneumacoccal vaccine in prior
S yeas, index, prior wtilizstion (Tables 1, Appendix 2).

Katikireddi et al

(December 20,
2021)

Scotland and
Brazil

218 year old general
population

Scotland:
Delta;
Brazil:

Gamma/Delta

ChAdOx1

Scotland: May 19-
October 25, 2021
Brazil: January 18-
October 25, 2021

Scotland: administrative database linkage study
Brazil: evaluated VE by comparing fully vaccinated persons at day 0-13 and persons 14+ days post
dose 2.
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Scotland Brazil
Personyears  Numberof  Vaccine effectiveness® Personyears  Numberof  Vaccine effectiveness®
events (95%CI) events (95%01)
Unvaccinated 336942 245 0% (ref) -
0-2 weeks after first dose 6860 33 -154% (-60610170) 1849099 21736 0% ref)
Partially vaccinated 94761 420 493% (43310546) u701310 37802 57-9% (5691058.9)
0-1week after second dose 47252 78 777% (7190823} 1601585 2688 732% (71910 745)
2-3weeks after second dase 55318 ] 837% 7970 7-0) 1492259 1095 86.4%(85-41087:3)
45 weeks after second dose 65658 106 B6-6% (83.6t083.0) 1338063 101 835% (823t0847)
6-7 waeks after second dose 71120 184 86.8% (842t085-9) 1117983 1019 77-9% 76110795)
8-gweeks after second dose 73540 245 790% 75910817) 862976 863 756%(73.410776)
10-1iweeks after seconddose 73212 280 7946% (76 810 821) 651213 751 693% (6631072:)
12-13weeks after seconddose 71773 337 77-4% (74610 80-0) 445924 646 60-8% (56610646
1415 weeksafterseconddose 68114 356 759% (72910786) 264128 an 597% (546t0.642)
16-17 weeks after second dose 63974 402 705% (67.010737) 165692 397 50.5% (43410 56.6)
18-19weeksaftersecond dose 58608 508 637% (5961067.4) 132459 75 422%(32410506)
0-Nweeksafterseconddose 45716 598 536% (48.410583)
Scotland group: unvaccinated, Brazil group: 0-13 days. “In Scotland, adjusted for age. sex,
deprivation, esmorbidities, number of previous tests, interval between dases, and temporal trend; individuals positive for SARS. CoV-2 before Dec B, 2020, were excluded
from the analysis. In Brazil, sex. deprivation jon of residence. forvaccination, i
and 'weeks after the first dose
Table 2:Vaccine effectiveness estimates for ChAdOx1 nCoV-19 against COVID. ions or ‘time since two-dase
vaccination in Scotland and Brazil
Scotland Brazil
Total samples i ple i
(95%C1) (95%C1)
Unvaccinated 26130 13698 0% (ref) 9852053 4520001 % (ref)
0-1 week after first dose o1 74 20.9% (8-21031.9) 286322 151328 -96% (-10510-8.8)
Partally vaccinated 15714 76 76% (3461405 1143473 398717 376% 37310379}
0-1week after second dose 5027 2005 502% (46710535 112391 30550 513% (50610520)
2-3 weeks after second dose: 7141 2429 67.9% (65910698 95671 7963 69.8%(693t0704)
4-5weeks after second dose 8347 387 673%(653t0631) 79298 15563 68.4% (678 10 68.9)
67 weeks after second dose 10622 4346 638% (61710 657) 60301 12400 66.8% (66110 67.5)
8-9 weeks after second dose 1258 4633 633% (6130 653) 44351 9424 654% (64-6 10 66:2)
10-11 weeks afterseconddose 14043 6319 593% (57210 61.4) 281 7103 632% (62210642)
12-13weeksafterseconddose 17300 7966 553% (53:01057°5) 22454 su77 58-6% (57410 60:1)
14-15 weeks after second dose 17421 7670 52:9% (50-41055:2) 15305 3435 59-8% (58210 61.4)
16-17 weeks after second dose 15442 6554 487%(459t051-4) 10812 2529 587% (567 t0 60-5)
18-19 weeks after second dose 14403 6248 A46% (415 10 47-6) 7458 1852 57:7% (55-4 to 60.-0)
20-21weeks after seconddose 10595 478 391% (354 0 42.6)
*In Scotland, waccing effectivaness was adjusted for age, sex, deprivation, comorbidities, number ofatisk groups, smoking status, blood pressure, body-mass index, health
board, InBraail djusted for deprivation residence, diabstes, obesity.
appendix 2 (pp 11-15). ¥
Table 3:Vaccine effectiveness estimates for ChAdOx1 nCoV-19 against confirmed SARS-CoV- i i dos
78 Abu-Raddad et al Qatar General population Alpha->Beta mRNA-1273 January 1 and TND study linking adminsitrative databases.
(December 16, - Delta December 5, 2021

2021

Updated January
26,2022)
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Young-Xu et al
(December 15,
2021)

USA Male 65+ year old

veterans in VA
system

NonVOC,
Alpha, Delta

Comirnaty
mRNA-1273

January-September
2021

Matched case control study
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Table. Change in Estimated Messenger RNA Vaccine Effectiveness Against Laboratory-Confirmed SARS-CoV-2
Infections, January to September 2021
Adjusted vaccine effectiveness by month from full vaccination, % (95% CI)*
Month Pre-Delta (January to April) Rising Delta (May to June) High Delta (July to September)
1 94.5(90.7-96.7) 92.1(87.2-95.1) 62.0 (45.6-73.5)
2 88.5(86.1-90.5) 90.6(87.8-92.7) 60.9 (51.5-68.4)
3 87.9(85.9-89.5) 87.3(80.8-91.7) 57.8 (52.5-62.5)
4 NA 86.6(83.0-89.5) 38.3(33.5-42.7)
5 NA 67.3(63.2-70.9) 18.9(13.7-23.8)
6 NA NA 18.4(13.3-23.3)
7 NA NA 23.4(17.3-29.0)
8 NA NA 24.8(18.8-30.4)
Figure. Estimated Messenger RNA Vaccine Effectiveness Against
SARS-CoV-2 Infection by Delta Variant Period,
January to September 2021
1004 ff
g @ Pre-Delt:
1 f s
® T 3 ® Rising Delta
{3
R
€ ] .
£ I
g T 7
204 s 3 as
L L +
i 2 3 4 5 & 1 & 3
Months after full vaccination
Machado et al Portugal Non-institutionalized | Alpha, Delta Comirnaty February 2 (80+) or Cohort study linking administrative databases.
(December 14, 65-<110 year olds mRNA-1273 March 30 (65-79) -
2021) ChAdOx1 August 2021 timing post disease hospitalization deaths
dose 2 65-79 years 80-<110 years|65-79 years |80-<110 yeary65-79 years |80-<110 years
14-41 days |79 (76-83) |72 (61-79) |95 (90-97) |83 (68-91) |95 (88-98) (87 (71-93)
42-69 days |68 (64-71) |64 (53-72) |97 (94-98) |81(66-90) |97 (92-98) |88 (78-04)
70+ days 93 (86-96) 93 (87-96)
70-97 days |59 (53-64) |53 (43-62) 74 (60-84) 86 (78-91)
98+ days 39 (29-48)
08-123 days 50 (40-59) 74 (58-83) 80 (71-86)
124+days 34 (29-48) 63 (37-78) 75 (64-82)
AZ disease
timing post | in 65-79
dose 2 year olds
14-41 days | 48 (42-54)
42-69 33 (23-42)
70+ 34 (10-52)
Florea et al USA >18 year olds Kaiser NonVOC, mRNA-1273 December 18, 2020- Cohort study
(December 14, Permanente insured Alpha, Delta September 30, 2021
2021) patients
(updated April 28,
2022)
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Berec et al Czech General population Alpha, Delta Comirnaty December 27, 2020- Cohort study of population of Czech Republic using adminsitrative databases, evaluating duraiton
(December 12, Republic mRNA-1273 November 21, 2021 of protection of primary and ve of boosted mRNA.
2021) ChAdOx1
Comirnaty effectiveness Spikevax effectiveness
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Fig. 2. Vaccine-acquired immunity against infection with respect to the delay from the full vaccine
application, including the effect of a booster vaccine dose.
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Table 1. Estimated increase of breakthrough infection hazard ratios (HRs) in times of the SARS-CoV-2
delta variant dominance for age groups having started vaccination in the same month.

Vaccine March (age 70-80y) | April (age 55-69y) | May (age 35-54y)
HR 95% CI HR 95% CI HR 95% CI

Comirnaty | 1.28 1.09-1.52 1.04 0.95-1.14 1.33 1.27-1.40
Spikevax 0.82 0.41-1.67 1.56 1.08-2.25 1.59 1.29-1.98
Vaxzevria | 1.64 1.05-2.57 1.12 0.74-1.70 1.24  0.82-1.86
Janssen 2.70 0.37-19.63 0.40 0.20-0.78 0.91 0.34-2.43

Bjork et al Sweden General population Alpha, Delta Comirnaty March 8-November Case-control study based on surveillance data, matching on age/sex and no adjustment for other
(December 9, mRNA-1273 7,2021 confounders.
2021) ChAdOx1

Infection

Vaccine type, at least two doses

(Updated March

Pfizer BioNTech . T4 (T2 - T6)

Modama - B4 (B1 - BS)

2,2022) Astrazeneca —e—t 60 {52 67)
Mixed ——t 68 (80 - 74)

Time since last dose

0-3manths - TO (77 - BO)
3 =G months e 65 (60 - 63)
=6 months ——— 41(31-50)
0 25 50 75 100
Hospitalization
Vaccine type, at least two doses
Pflizer BioNTech — 90 (85 - 53}
Modermna —_— BO (63 - B9}
AstraZeneca e BB (75-04)
Time since last dose
0 -3 months .- 91 (87 - 84)
3 -6 months —— BA (78 -063)
= & months ' " - - . 52(0-77)
0 25 50 75 100
Severe disease
Vaccine type, at least two doses
Pfizer BioNTech —e 90 (83 - 95)
Modema —_— B2 (53-93)
AstraZeneca Lo ol 94 (80 - 58)
Time since last dose
0-3manths —e 02 (B85 - D6}
3 -6 months —— 90 (75 - 96)
& 6 months , " ; - , 68 (T -80)
0 25 50 s 100
Effectiveness (%)
Kshirsagar et al USA Fully vaccinated NonVOCs, Comirnaty March 10-October Cohort study of fully vaccinated persons evaluating risk of reinfection by vaccination. There was
(December 9, persons Alpha, Delta mRNA-1273 14, 2021 an increase in the rate of hospitalization starting ~110-125 days after full vaccination for all three
2021) Ad26.COV2.S vaccines depending on age group, with a steeper increase for Janssen.
Powell et al UK General population Delta, Comirnaty Week 32 (~Aug 15) TND study among adolescents against symptomatic disease
(February 18, with a focus on Omicron (16-17 yo) and Week
2022) adolescents 37 (12-15 yo) -
January 12, 2022
(updated May
2022)
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Bajema et al USA Veterans nonVOCs, Comirnaty February 1— TND among 1,896 U.S. veterans. Adjusted VE against hospitalization 14-119 days following 2™
(December 9, Alpha, Delta mRNA-1273 September 30, dose of Moderna vaccine dose was 89.6% (95% Cl = 80.1%—94.5%) and after the 2nd Pfizer-
2021) 2021 BioNTech dose was 86.0% (95% Cl = 77.6%—-91.3%); at 2120 days VE was 86.1% (95% Cl| = 77.7%—
91.3%) for Moderna and 75.1% (95% Cl = 64.6%—82.4%) for Pfizer-BioNTech.
Goldberg et al Israel General population Delta Comirnaty August 1-September Analysis of surveillance data comparing the following groups: Recovered: Previously infected
(December 5, 31,2021 individuals 90 or more days after confirmed infection who had never been vaccinated; Recovered
2021) then Vaccinated: Previously infected individuals who later were 7 or more days after receiving a
single vaccine dose; Vaccinated then Recovered: Individuals who had been vaccinated with one or
(updated to final two doses and were later infected; Vaccinated: Individuals seven days or more after receiving the
publication May second dose, and who had not been infected before the start of the study period; Booster:
26, 2022) Individuals who received a third (booster) dose 12 or more days previously and had not been
infected before the start of the study period.
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A Recovered, Unvaccinated Cohort
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Hall et al* UK 18+ year HCWs Alpha—>Delta Comirnaty December 7, 2020-

(February 16, AZD2222 September 21, 2021
2022)

Cohort study of HCWs looking a VE against infection over time in those with and without prior
infection. Pfizer long interval is doses separated by >6 weeks; short interval by <6 weeks

[Update to
(December 1,
2021 preprint]
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A BNT162b2 Vaccine, Long Interval between Doses

80~
30+

Adjusted Vaccine Effectiveness [35)
w
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after after after after
dose 2 dose 2 dose 2 dose 2
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B BNT162b2 Vaccing, Short Interval between Doses
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s0-|
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P
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g
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2
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5
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after after after
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Vaccination Status

Israel et al
(November 25,
2021)

(updated with
results from
publication, see
ref 2 below)

Israel

18+ years

Delta

Comirnaty

May 15-September
17,2021

Test-negative design case control using administrative database of Leumit Health Services among
2-dose vaccine recipients. Compared with the initial 90 days after the vaccine, they found an
increased risk of infection with time elapsed since vaccination.
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Table 4 | Adjusted odds ratios for risk of SARS-CoV-2 in matched cohort
Adjusted odds ratio (95% CI) Pvalue
Time since second vaccine (days):
21-89 Reference =
90-119 2.37 (1.67 10 3.36) <0.001
120-149 2.66 (1.94 10 3.66) <0.001
150-179 2.82(2.07 10 3.84) <0.001
=180 2.82 (2.07 t0 3.85) <0.001
Age (continuous in years) 1.01 (1.00 t0 1.01) 0.008
Male sex 1.05(0.9910 1.11) 0.08
Socioeconomic status (continuous 1-20) 0.97 (0.96 10 0.98) <0.001
Based on a conditional regression model fitted in a cohort matched for week of testing, age category (<18-39,
40-59, =60 years), and demographic group

63 Irizarry et al USA (Puerto 12+ years Predelta and Comirnaty December 15, 2020- Analysis of surveillance data linked to immunization registry data. VE against B) Infection c)
(November 19, Rico) delta mRNA-1273 October 15, 2021 Hospitalizations D) death by time since 2 weeks post complete series completion. Shading
2021) Ad26.COV2.S represents 99% Cl.

B C D
o 100% —— [ —
£ ~— — ey ||
%D 0% ""\\
g

0 0 100 50 0 50 100 150 L 50 100 150

Days since fully vaccinated
Vaccine — mRNA-1273 BNT162b2 — Ad26.COV2S

61 Andrews et al UK 50+ Delta Comirnaty September 13- TND booster dose study that also calculated the VE of a 2" dose >140 days after receipt of the 2"
(November 15, AZD2222 November 1, 2021 dose. VE against symptomatic diseaes for two doses of ChAdOx1-S and BNT162b2 >20 weeks after
2021) being given were 44.1% (41.9 to 46.1) and 62.5% (61.0 to 63.9), respectively.

59 Tenforde et al USA Hospitalized patients | Mix, alpha, Comirnaty March 11-August 15, | Case-control study among hospitalized patients. When the mRNA-1273 and BNT162b2 vaccines
(November 4, and delta mRNA-1273 2021 were compared, estimated vaccine effectiveness was similar within 120 days of vaccination. In
2021) contrast, beyond 120 days, the results corresponded to an estimated effectiveness of 85% for the

MRNA-1273 and 64% for the BNT162b2 vaccine to prevent COVID-19 hospitalizations.
- s -
St e e O

58 Poukka et al Finland 16-69 year old HCWs | Mix and delta Comirnaty December 27,2020- HCW cohort study based on registries. No difference seen between delta and pre-delta periods.
(November 4, mRNA-1273 August 26 (infection) | VE against infection
2021) AZD2222 October 26

heterologous (hospitalization),
2021
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IACCINE EFFECTIVENESS
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14-90 91180 14-80 91-180 181+ 14-90 91-180
DAYS SINCE THE SECOND DOSE

AdV vaccine
VE against hospitalization

mRNA vaccine Heterologous series

-] ' ! !

VACCINE EFFECTIVENESS

1490 91-180 1490 91-180 181+ 14-90 91180
DAYS SINCE THE SECOND DOSE
Heterologous series

AdV vaccine mRNA vaccine

Skowronski et al
(October 26,
2021)

(updated April 19,
2022)

Canada

General population

Alpha,
Gamma, Delta

AZD1222
Comirnaty
mMRNA-1273
And
heterologous
schedules of the
above

May 30, 2021 -

November 27, 2021

TND study in BC and Quebec. In both provinces, all homologous or heterologous mRNA and/or
ChAdOx1 two-dose 12 schedules were associated with 290% reduction in SARS-CoV-2
hospitalization risk for at least 7 13 months. With slight decline from a peak of >90%, VE against
infection was 280% for at least 6 14 months following homologous mRNA vaccination, lower by
~10% when both doses were 15 ChAdOx1 but comparably-high following heterologous
ChAdOx1+mRNA receipt.

A, Any two mRNA va

8. Two ChAGOx1 vaceines, adults 2 18 years
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Lin et al USA General population multiple Comirnaty December 13, 2020- Administrative database cohort study in North Carolina. For Pfizer two-dose,VE peaks at 94.5%
(October 26, mRNA-1273 Sept 8, 2021 (95% Cl, 94.1 to 94.9) at 2 months (post the first dose). VE starts to decline after 2 months and
2021) Ad26.COV2.S drops to 66.6% (95% Cl, 65.2 to 67.8) at 7 months. For Moderna two-dose,VE peaks at 95.9%
(95% Cl, 95.5 to 96.2) at 2 months. Effectiveness started to decline after 2 months and was

[updated with maintained at 80.3% (95% Cl, 79.3 to 81.2) at 7 months. For the Janssen one-dose regimen,
final publication vaccine effectiveness ramps to a peak level of 74.8% (95% Cl, 72.5 to 76.9) at 1 month.
on January 12, Effectiveness started to decline after 1 month and decreased to 59.4% (95% Cl, 57.2 to 61.5) at 5
2022} months.
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Figure 1. Effectiveness of the BNTI62E2, mRNA-1773, and Ad26.00V2.5
Vaccines against Cowid-19, Hospitalization, and Death.
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54 Nordstrom et al Sweden General population Alpha, Delta, AZD1222 January 12-October National cohort study based on database linkage. Vaccine effectiveness of BNT162b2 against
(October 25, Comirnaty 4,2021 infection waned progressively from 92% (95% Cl, 92-93, P<0-001) at day 15-30 to 47% (95% Cl, 39-
2021) mRNA-1273 55, P<0-001) at day 121-180, and from day 211 and onwards no effectiveness could be detected

And (23%; 95% Cl, -2-41, P=0-07). The effectiveness waned slightly slower for mRNA-1273, being

[Updated AZD1222a estimated to 59% (95% Cl, 18-79) from day 181 and onwards. In contrast, effectiveness of

February 4, 2022} mRNA-1273 ChAdOx1 nCoV-19 was generally lower and waned faster, with no effectiveness detected from day
121 and onwards (-19%, 95% Cl, -97-28), whereas effectiveness from heterologous ChAdOx1 nCoV-
19 / mRNA was maintained from 121 days and onwards (66%; 95% Cl, 41-80). Overall, vaccine
effectiveness was lower and waned faster among men and older individuals. For the outcome
severe Covid-19, effectiveness waned from 89% (95% Cl, 82-93, P<0-001) at day 15-30 to 42% (95%
Cl, -35-75, P=0-21) from day 181 and onwards, with sensitivity analyses showing notable waning
among men, older frail individuals, and individuals with comorbidities.

52 Hulme et al UK HCW Alpha, delta Comirnaty January 4-June 13 Comparative VE Cohort study of HCWs based on linking databases who were vaccinated with
(October 18, AZD1222 AZD1222 or Comirnaty between January 4-February 28, 2021 who were followed for 20 weeks.
2021) Figure 2: Comparative effectiveness  For cach outeomae s 1 the fully adjusted model, the marginal

cumulative incidence for ChAdOx1 and BNT162b2, their differenc i
that assumed piccewise-constant hazards gave similar offoct est re §2). The
moddels with less extensive confounder adjustment gave very similar estimates ary Figure 1)
suggesting that recipicnts of cach vaceine were similar after accounting for dilferences in vaccine allocation
over space and time (as did all models).
OOMID-18 A e OVID- hexpitisab
: ¥
L L{ \j gg
. . - g
: * Dmpssca o * :

51 Robles-Fontan et USA (Puerto General population Multiple, with | Comirnaty December 15,2020- Cohort study of Puerto Rican population.
al Rico) delta time mRNA-1273 October 15, 2021
(October 18, frame analysis | Ad26.COV2.S
2021)
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(updated March 2, Outcome Vaccine Effectiveness on first day as fully vaccinated (Cl) Effectiveness after 144 days (Cl),

2022) Infection MRNA-1273 90% (88-91%) 72% (69-75%)
Infection BNT162b2 87% (85—88%) 54% (51-57%)
Infection Ad26.COV2S 64% (58—69%) 36% (31-42%)
Hospitalization mRNA-1273 95% (89—97%) 91% (84—95%)
Hospitalization BNT162b2 92% (86—95%) 81% (74-86%)
Hospitalization Ad26.COV2S 82% (61-91%) 67% (54—77%)
Death mMRNA-1273 99% (89— 100%) 93% (81-97%)
Death BNT162b2 97% (87—99%) 86% (76—92%)
Death Ad26.COV2S 78% (14-94%) 73% (49-86%)

Table 1: Waning effectiveness against infection with 99% point-wise confidence intervals.

50 De Gier et al Netherlands General population Delta Comirnaty August 9-September Study of unvaccinated and vaccinated index cases and their contacts to evaluate transmission.
(October 14, mRNA-1273 24,2021 They did not have sufficent sample size but evaluated if VE against transmission differed by time
2021) Ad26.COV2.S since vaccination of the index case

AZD1222 Table S2. Secondary attack rate of SARS-CoV-2 and VET adjusted for time since full vaccination of the contact
(< or >= 60 days, only in analysis of fully vaccinated contacts), age group of the index case and contact and
week of notification date of the index case, stratified by time since full vaccination of the index case.

Analysis Unvaccinated Index fully Index fully Index fully Index fully vaccinated
index - infected <60 <60 >= 60 >= 60 days ago -
contacts / all days ago days ago days ago - infected | adjusted VET (%)(95%
contacts (SAR) infected adjusted VET contacts / all a)

contacts / all (%) (95% C1) contacts (SAR)
contacts (SAR)

Unvaccinated 547/2517 (22%) 24/209 (11%) 67 (47;79) 14/94 (15%) 55 (19;76)

household

_contacts |

Fully 164/1505 (11%) 99/1278 (8%) 57 (40;69) 157/792 (20%) 28 (-4;50)

vaccinated

household

contacts

49 Janssen Briefing multiple General population Multiple Ad26.COV2.S September 21, 2020- | Final results from RCT
document for US Ju Iy 9, 2021 Figure 2:  Vaccine Efficacy Over Time of Molecularly Confirmed Moderate to Severe/Critical COVID-19

with Onset at Least 1 Day After Vaccination, PP Set (Seronegative: Study VAC31518COV3001)
FDA Final Analysis of Double-Blind Phase
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Table 3: Vaccine Efficacy of Molecularly Confirmed Moderate to Severe/Critical COVID-19 with
Onset at Least 1 Day After Vaccination; Per Protocol Set Final Analysis of Double-Blind
Phase Study (VAC31518COV3001)
Ad26 5¢10 vp Placcbo
#Cases (N) PY #Cases (N) PY VE% (95% CI)
Analysis set: PP (19577) (19608)

Moderate to severe/critical*

82(19577) 748.66
51(19400) 1483.44
119(19113) 287742
314(17586) 646098
157(17586) 504002
157 (11379) 490035

88 (19608) 749.83
184 (19398) 1480.09
306 (18924) 2837.44
573 (17090) 615891
308 (17090) 4860.10
265 (10572) 4529.34

6.7% (-27.54; 31.77)
72.3% (62.10; 80.13)
61.7% (52.46; 69.23)
47.8%(39.9: 62)
50.8% (40.24; 59.70)
45.2% (33.04: 55.34)

Day Ly
Day 113 to end DB Phase

Figure4:  Vaccine Efficacy Over Time of Molecularly Confirmed Severe/Critical COVID-19 with Onset at
Least 1 Day After Vaccination, PP Set (Seronegative; Study VAC31518COV3001) Final
Analysis of Double-Blind Phase

Vaccine Efficacy over Time for Seronegative Patients (Per Protocal Efficacy Set)

Based on ratio of hazard of Severe/Critcal COVID-19

Vaccine Efficacy (%)

Time Since Vaccination (days)

48 Rosenberg et al USA General adult Delta for part Comirnaty May 1-September 3, Cohort study based on adminsitrative datbases. Estimated VE for cases declined
(October 9, 2021) population of New of study mRNA-1273 2021 contemporaneously across age, products, and time-cohorts. VE for hospitalization for adults 18-64
York period Ad26.COV2.S years was >86% across cohorts, without time trend.
Updated with final : 7 T .; A ————————— _c‘
publication on T v T e vangs T g
December 1, 2021 2123\6 KM .
- o exvietnas - " e taviorhes . Soctars
T oo ™ T ol P -
R = | i i
E 50 E 60 E &0-
£ ERN £
TR T R T R AR SO VS
et osese i Age o Recpent, nd T ofFll Vac
:I?::t:n’: of full vaccination was defined as at least 14 days after the final dose. Vaccine effectiveness was calculated as 1 minus the hazard ratio. The shaded areas indicate 95%
confidence intervals.
47 Liu et al USA General population Alpha, Delta, Comirnaty January 18- Hospital database cohort study. They found that there was an increased incidence rate with the
(October 7, 2021) of NYC others mRNA-1273 September 21, 2021 increased time from vaccination, especially 120 days after vaccination.

69| Page



http://medrxiv.org/content/early/2021/10/07/2021.10.05.21264583.abstract

INTERNATIONAL 7N
) VACCINE ACCESS TAN World .Heqlth °
CENTER 3 Organization
AL
3 ;
3 J
§ e A
g vaf
A
% 210. "J\ modena
& | ! plizer
g M,
2
£oo
) 'nmé ln'llnljuy.»/“auz;;;teo' (da;sl)
[ Plizer/BNT162b2 Moderna/mRNA-1273
Time to fully Total Incidence Incident rate | Total Incidence Incident rate
vaccination person-days /1000 person-days /1000
at risk! person-days | at risk person-days
210-240 days 3074 6 1.952 443 1 2.257
180-210 days [16811 24 1.428 5543 5 0.902
150-180 days 34847 16 0.459 16525 6 0.363
120-150 days 66486 27 0.406 32243 7 0217
90-120 days 105697 | 15 0.142 52162 5 0.096
60-90 days 150864 | 16 0.106 74806 5 0.067
30-60 days 203392 |26 0.128 100706 |5 0.050
0-30 days 259596 | 26 0.100 126977 |8 0.063
46 Italian Instituo Italy 216 year old general Alpha, Delta Comirnaty December 27, 2020- Compared different time points post vaccination dose 2 to day 0-14 post dose 1. They did not
Superiore di population who mRNA-1273 August 29, 2021 observe a reduction of the protective effect of vaccination, against symptomatic or asymptomatic
Sanita received at least 1 COVID-19 diagnosis, after about seven months since the 2nd dose (VE 89%), nor against diagnosis
(September 30, dose of mRNA with subsequent hospitalization (VE 96%), admission to ICU (VE 96%), or death (VE 99%) after
2021) vaccine about 6 months. Persons >80+, nursing home residents, persons with comorbidities or
immunocompormised did see a decline in VE against infection though confidence intervals are
wide for the latter.
DIAGNOSIS HOSPITALIZATION
(cases: 116,035; person-days: 2,475,475,844) (cases: 9,010; person-days: 1,718,702,727)
ADMISSION TO ICU DEATH
(cases: 798; person-days: 1,718,720,786) (cases: 2,765; person-days: 1,718,721,206)
i':; ; Ln.f.‘z_
oy ator 270 dove o vaccine sdminiaon Gy ater 270 dove o vacing sarinisaation
45 Martinez Bas et al Spain >18 year old general Alpha, Delta Comirnaty April 1-August 31, Cohort study of contacts of cases.
(September 30, population mRNA-1273 2021
2021) AZD1222
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https://www.iss.it/documents/20126/0/report_on_vaccine_effectiveness_Italy+%281%29.pdf/53d71dc2-c8c5-24c1-3467-705a8587a339?t=1633529045681
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.39.2100894

INTERNATIONAL 7 o\
% N
) VACCINE ACCESS ‘\%@l\‘}) World .Heqlth E P I
CENTER 3 Organization
oL
Ad26.COV2.S Adjust VE (95% Cl)
<90 days since last dose | 290 days since last dose
unvaccinated REF REF
1 dose of Janssen 52 (44-59) 28 (-8-53)
1 dose of Spikevax 65 (56-73) NA
2 doses of Spikevax 85(80-88) 67 (50-78)
1 dose of Comirnaty 57 (51-61) NA
2 doses of Comirnaty 70 (67-73) 63 (58-68)
1 dose of Vaxzervia 40 (31-47) 52 (37-64)
2 doses of Vaxzervia 54 (47-60) NA
1 dose of Vaxzervia+1 dose of Comirnaty 85 (69-93) NA
M Bruxvoort et al USA General population Delta, mRNA-1273 March 1-July 27, TND study among persons insured by Kaiser Permante Southern California.
(October 1, 2021) Alpha+others 2021
100
R 75
g
@
3
]
% 50
5
@
£
8 -
£ 5 Variant
- Delta
Non-Delta
-=— Unidentified
0
14-60 days 61-90 days 91-120 days 121-150 days 151-180 days
Time since vaccination
3 Payne et al UK HCWs Alpha Comirnaty December 7, 2020- Cohort study of HCWs
(July 21, 2021) March 12, 2021
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(full model, 1st Dose) (full model, 2nd Dose)
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a1 Eyre et al* UK contacts of Alpha/Delta Comirnaty January 1-July 31, Transmission study. Independently of contact vaccination status, for each doubling of weeks since
(January 5, 2022) symptomatic and AZD1222 2021 14 days after second vaccinationin index cases, the odds of a contact testing PCR-positive
asymptomatic SARS- increased 1.13-fold (95%CI 1.09-1.17) for ChAdOx1 and 1.20-fold (1.10-1.31) for BNT162b2 with no
[Update to CoV-2-infected index evidence of a difference between vaccines (p=0.19). Higher probabilities of PCR-positive results in
September 29, cases contacts 14 days after second vaccination for Delta vs. Alpha meant that by 12 weeks post second
2021 preprint] ChAdOx1 dose there was no evidence that onward Delta transmission rates differed between
those not vaccinated and those having received two ChAdOx1dosesand the impact of
BNT162b2had also attenuatedsubstantially
40 Nunes et al Portugal Cohort of 80-109 Multiple Comirnaty February 2-August Cohort study done by linking adminsitrative records. VE against hospitalization in persons > 98
(September 23, year olds mRNA-1273 13,2021 days post dose 2 was 89% (71-96) compared to 14-41 days post dose 2 was 81% (64-91). VE
2021) against COVID-19-related deaths in persons > 98 days post dose 2 was 74% (60-83) compared to
14-41 days post dose 2 was 86% (68—93). Neither were statisically different.
Outcame by vaccine status P;e’:"’;‘ Ev:“:[s Rate :‘;“Iz 95% Cl  Confounder-adjusted HR  95%Cl  VE g5%Cl
14 10 41 days | 32505 | 10 [ o3| 003 |ooroos 018 | e.09-036 | 82 | 64-91
|42 10 69 days | 32060 | 1 | 034 | 003 [002-008 0.19 | 0.09-0.39 | 81 | s1-01 |
7o to 97 days | 31161 | 16 | 051 | 0.04 0.03-0.07 0.22 | 012-0.43 | 78 | 57- ﬂﬂ‘
| 298 days | 333 6 048 | 0.0z | 0.01-0.03 o1 | o.0s-0.29 | 89 | y1-96 |
Death
14-41 days. | 32506 7 022 | 0.0z | 0.01-0.05 | 0.4 0.07-03z | 86 | 68-03
42-69 days 32,062 13 0.41 | 0.05 | 0.03-0.08 0.16 0.09-030 | 84 | 70-91
70-97 days 31164 20 064 | 0.07 | 0.05-0m 013 0.08-0.23 | 87 | 77-92
298 days 33,326 51 153 | 047 | 043-0.22 0.26 047-0.40 | 74 | 60-83
37 Pilishvili et al USA HCW Multiple Comirnaty December 28-May TND case control among HCWs evaluated VE every 2 weeks for 14 weeks.
(September 22, mRNA-1273 19, 2021

2021)
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Weeks of Follow-up after Receipt of Second Dose
No. of Cases 40 10 16 24 23 35 24
No. of Controls 541 213 156 137 99 139 88
El Sahly et al USA RCT participants Multiple mRNA-1273 July 27, 2020-March Findings from the double blinded placebo controlled RCT. VE against disease was similar at 2
(September 22, 26,2021 weeks-<2 months (91.8%), 2 months-<4 months (94%), and 24 months (92.4%) post dose 2
2021)
Baden et al USA >18-year-old RCT Delta mRNA-1273 July 1-August 27, RCT participants were followed after unblinding. Initial vaccine recipients (MRNA-1273e) were
(September 22, participants 2021 vaccinated between 7/27/20-12/16/20 while those vaccinated after unblinding (MRNA-1273p)
2021) were vaccianted between 12/29/20-4/30/21. Median follow-up times from the first dose were 13
months in the mRNA-1273e (including double-blind and open-label phases) and 7.9 months in the
mMRNA-1273p (only open-label phase) groups. While there was a significant difference in disease
incidence rates between the groups, there was no difference in severe disease incidence rates
though numbers are small.
| mRNA-1273e | mMRNA-1273p" mRNA-1273p vs
N=14746 ‘ N=11431 mRNA-1273e
Covid-19 Cases Person- Rate/1000 Cases Person- Rate/1000 Reduction of observed
Casest ..n_yr  Personyr n yr | Person.yr incidence rate % (95% CI)
All cases 162 2102 771 88 1796 49.0 36.4 (17.1-51.5)
gz | s | era 68 | 1280 | 528 306 (18.6-55.5)
265 yr 26 544 47.8 20 507 39.5 17.4 (-53.9-56.3)
Severe | 13 | 2102 | 6.2 | 6 1796 I a3 46.0 (-52.4-83.2)
YIZ'E“BS 7 1558 45 4 1289 34 30.9 (-171.7-85.2)
265 yr ] 544 11.0 2 507 3.9 64.2 (-100.2-96.5)
Hagan et al USA Incarcerated persons | Delta Comirnaty July 11-August 14, Outbreak investigation in a prison found that the attack rate among fully vaccinated persons was
(September 21, mRNA-1273 2021 significantly higher in those vaccinated 4-6 months ago (89%) compared to those vaccinated 2
2021) Ad26.COV2.S weeks-2 months ago (61%). This was combined for 3 vaccines used in the population.
Thomas et al Multiple >12-year-old RCT Multiple Comirnaty July 27, 2020-March Findings from the double blinded placebo controlled RCT. VE against disease was 96.2% (93.3-98.1)

(September 15,
2021)

participants

13,2021

at 7 days-<2 months, 90.1% (86.6-92.9) at 2 months-<4 months, and 83.7% (74.7-89.9) at 24
months post dose 2.
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BNT162b2 Placebo
Efficacy End Point (N=23,040) (N=23,037) Vaccine Efficacy
No.of Surveillance MNo. at No. of S il
cases time risk cases
1000 parsonye
Overall: first occurrence of Covid-19 after receipt of first dose 131 s412 22,505 1034
After receipt of first dose up to receipt of second dose 46 1339 22,505 110
<11 Days after receipt of first dose a 0877 22,505 50
‘.-11 Days after receipt of first dose up I:y receiptof second dose 5 0. féi 2399 E‘E
N Dt e of o o 8 e mim s
=7 Day: er receipt of second dose to <2 mo after 12 2923 2132 k) ¥
e e % imo  mem
2 Pfizer Multiple >16-year-old RCT Delta Comirnaty July 1-August 31, RCT participants were evaluated for duration of protection against symptomatic disease, with the
(September 17, participants 2021 original placebo recipients receiving the vaccine after unblinding. The mean time from Dose 2 of
2021) Comirnaty to 01 July 2021 was approximately 5 months for the crossover group and 10 months for
the original group. There was a 26.3% (7.4%- 41.4%) relative vaccine efficacy for the group
vaccinated later (crossover group) compared to the group vaccinated earlier (original group), with
a difference in incidence rates of -18.6 per 1000 person-years of follow-up.
31 de Gier et al Netherlands Hospitalized patients | Delta (just for Comirnaty July 4-August 29, Incidence rate ratios were calculated based on national coverage and vaccination status of
(September 17, duration of mRNA-1273 2021 (just for hospitalized cases. All 4 vaccines were combined in calculating the VE by time since vacciantion,
2021) protection) Ad26.COV2.S duration of and VE was only calculated during the delta dominant period when 99% of sequenced isolates
AZD1222 protection) were delta. No drop in VE against hospitalization nor in VE against ICU admission was seen
between those vaccinated up to 20 weeks since full vacciantion among 15-49, 50-69, >70 year
olds.
30 Self et al USA >18 years who were Alpha, Delta, Comirnaty March 11-August 15, | This case-control study found that the for mRNA-1273 vaccine, there was no difference in VE
(September 17, hospitalized at 21 Non-VOC mRNA-1273 2021 against hospitalization among those were 14-120 days post full vaccination and those who were
2021) U.S. hospitals across Ad26.COV2.S >120 days post full vaccination. For Comirnaty, VE against hopsitalization was 91% (88-93) for
18 states those 14-120 days post full vaccination while it was 77% (67-84) for those >120 das post full
vaccination. Ad26.COV2.S did not have enough data to stratify by more than 28 days post full
vaccination.
2 Polinski et al USA >18 years of age Alpha/Delta Ad26.COV2.S March 1, 2021- Retrospective cohort study used insurance claims data linked to health data sources to evaluate VE
(September 12, August 31, 2021 of Ad26.COV2.S against COVID-19 diagnosis and hospitalization among vaccinated individuals and
2021) matched unvaccinated individuals (matched on age, sex, comorbid-risk, calendar date, location,
and other risk factors for COVID-19 severity). VE was stable over time up to 152 days after
(updated March vaccination.
17, 2022)
28 McKeigue et al Scotland Population of Alpha/Delta Comirnaty December 1, 2020- Matched case-control study (REACT-SCOT) assessed rate ratios over time comparing rate of severe
(September 15 Scotland mRNA-1273 September 8, 2021 COVID-19 and the rate of hospitalization or death among thoswe full vaccinated with Comirnaty,
2021) AZD1222 mRNA-1273, and AZD1222 to unvaccinated persons.

(updated February
25, 2022)
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https://www.fda.gov/media/152161/download
http://medrxiv.org/content/early/2021/09/17/2021.09.15.21263613.abstract
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https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2790204
https://linkinghub.elsevier.com/retrieve/pii/S2213260022000455
https://linkinghub.elsevier.com/retrieve/pii/S2213260022000455
https://linkinghub.elsevier.com/retrieve/pii/S2213260022000455
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Figure 2: Association between vacdne efficacy and time since last vaccine dose

(A) Severe COVID-19. RRs in conditional logistic regression model, adjusted for covariates. (B) Hospitalised or fatal
COMID-19 cases. RRs in the 42-day time window centred on 20 weeks from the most recent vacdine dose are
presented. The efficacy of vacdnation is 1 minus the RR. For each effect, line thickness is propostional to precision
(inverse variance) of estimate, scaled to the same masximum thickness for each effect. RR-rate mtic

Bajema et al USA Veterans > 18 years Alpha/Delta BNT162b2 & February 1, 2021- Test-negative case-control study of adults hospitalized at 5 Veterans Affairs with COVID-like illness.
(September 10 mRNA-1273 August 6, 2021 No difference was found in VE against hospitalization <90 days vs. 2 90 days post second dose of
2021) BNT162b2 or mRNA-1273: 86.1% (76.5-91.8%) vs. 87.2 (78.2-92.5%).

Andrews et al UK Symptomatic cases Alpha/Delta Comirnaty December 8, 2020- This test-negative case-control study assessed VE of 2 doses of Comirnaty, mRNA-1273, and

With updated and test-negative mRNA-1273 September 3, 2021 AZD1222 against symptomatic disease, hospitalization, and death over time separately for Alpha
data through controls 16 years and AZD1222 and Delta variants. VE against symptomatic disease peaked in early weeks post 2nd dose and then
August 20" here older declined for Comirnaty and mRNA-1273 for both Alpha and Delta. Waning was greater for Delta
(September 14, than Alpha. Only limited waning against hospitalization and death was observed.

2021)
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https://www.nejm.org/doi/full/10.1056/NEJMoa2115481
https://www.gov.uk/government/publications/phe-duration-of-protection-of-covid-19-vaccines-against-clinical-disease-9-september-2021
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Figure 1. Vaccine Effectiveness against Symptomatic Covid-19 and Related Hospitalization and Death in England.

Waning was also greater for those 65+ years compared to 40-64 year-olds and in those in a clinical
risk group and clinically extremely vulnerable group. Data for mRNA-1273 was only available
thorugh 10-14 weeks post 2nd dose for symptomatic disease and shows high VE (85.6%) at 10-14
weeks.

25 Dagan et al Israel Pregnant women Alpha/Delta Comirnaty December 20, 2020- Cohort study of pregnant women that showed no drop in VE through 56 days post dose 2
(September 9, June 3, 2021
2021)

24 Thompson et al USA >50 years of age Multiple Comirnaty January 1-June 22, Test negative case control study that found that VE against hospitalization remained >80% through
(September 9, including mRNA-1273 2021 at least 112 days post the dose 2 for Comirnaty and mRNA-1273. For Ad26.COV2.S, VE stayed high
2021) alpha/delta Ad26.COV2.S at time point 256 days after vaccination.

VE against ER/urgent care visit is >80% through at least 112 days post dose 2 for Comirnaty and
mMRNA-1273. For Ad26.COV2.S, VE stayed high at time point 256 days after vaccination.
VE against hospitalization (for all 3 vaccines combined)
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Fully vaccinated — 2 doses

14-27 Days after dose 2 2,754 48 (L.7) | re 88 (841092)
28-41 Days after dose 2 2,783 41 (L5) el 92 (88 t0 94)
42-55 Days after dose 2 2,603 41 (L.6) ] tei 90 (87 to 93)
56-69 Days after dose 2 2,304 51 (2.1) Fei 86 (8210 90)
70-83 Days after dose 2 2,048 24 (1.2) Fei 93 (8910 95)
84-97 Days after dose 2 1,528 27 (1.8) ! i 86 (7910 91)
98-111 Days after dose 2 971 23 (2.4) ' e 82(721089)

dose 2 568 11 (L9) —e—i 86 (7410 93)

et marmoncy danartmant
VE against emergency room visits/urgent care visits (for all 3 vaccines combined)
Fully vaccinated — 2 doses
14-27 Days after dose 2 1,198 23 (L9) - 92 (88 t0 95)
28-41 Days after dose 2 1,170 20 (1.7) rol 95 (92 t0 97)
42-55 Days after dose 2 1,067 18 (1.7) el 95 (9110 97)
56-69 Days after dose 2 924 28 (3.0) i 88 (811092)
70-83 Days after dose 2 667 24 (3.6) - 86 (781091)
84-97 Days after dose 2 487 13(27) Fe4 92 (8710 96)
98-111 Days after dose 2 331 17 (5.1) e 86 (771092)
=112 Days after dose 2 221 11 (5.0) ] —e— 86 (741093)
72‘5 0 G‘D 25‘ 0 Sd 0 75‘ 0 100 0

23 Puranik et al USA Persons >14 days Multiple Comirnaty January 1-August 8, Test negative case control study to assess duration of protection against symptomatic disease.
(September 7, post dose 2 (“full including 2021 Adjusted OR start showing waning at day 60 after full vaccination.
2021) vaccination”) who alpha/delta Covariate Level/Category Symptomatic Infection

. . [N = 974 positive events]
received first dose
after January 1 Time Relative Day 0 1 (Reference)
to Full
vaccination

Day 30 2.19 (0.89, 5.36)
Day 60 3.65 (1.78, 7.46)
Day 90 5.58 (2.72, 11.46)
Day 120 7.25 (3.47, 15.18)
Day 150 10.33 (5.03, 21.24)

2 Kertes et al Israel Fully vaccinated Delta Comirnaty June 9-July 18, 2021 Study of Maccabi HMO clients who were 7 days post dose 2 by June 9 and had no history of prior
(September 7, population infection. Found that those vaccinated in January-February had odds of infection of 1.61 (1.45-
2021) 1.79) compared to those vaccinated in March-May of testing positive for SARS-CoV-2.

19 Keehner et al USA ~19,000 employees Delta BNT162b2 July -August 26, 2021 | Cohort study of HCWs showed that among symptomatic cases occurring in July, HCW vaccinated in
(September 1, of University of mRNA-1273 January or February had an attack rate of 6.7 per 1000 persons (95% Cl, 5.9 to 7.8), whereas the
2021) California San Diego attack rate was 3.7 per 1000 persons (95% Cl, 2.5 to 5.7) among those who completed vaccination

Health during the period from March through May. Among unvaccinated persons, the July attack rate was
16.4 per 1000 persons (95% Cl, 11.8 to 22.9).

18 Nunes et al Portugal 1.5 million 265 year Alpha—>Delta BNT162b2 ?February-August 13, | Cohort study using electronic databases. For those 80+, VE against hospitalization was 82 (64-91)

(August 29, 2021) olds mRNA-1273 2021 at day 14-41 and 89% (71-96) at day 98+. For COVID related mortality, it was 86% (68-93) at day
(duration of 14-41 and 74 (60-83) at day 98+. Noted limitations are that data delays could mean that outcomes
protection on only such as hospitalization/mortality have not been recorded for more recent cases. Additionally, only
those 80+) 6% of the 80+ cohort remained unvaccinated during the study period, making these unvaccinated

individuals probably quite different from the vaccinated.

17 Cerqgueria-Silva et Brazil 75.9 million Gamma CoronaVac January 18-July 24, This was a retrospective cohort study that calculated VE, as well as evaluated the daily
al vaccinated in Brazil AZD1222 2021 hospitalization incidence per 100,000 vaccinees. For CoronaVac, there was low hospitalization

(August 27, 2021)

incidence up to 84 days in vaccinees up to 79 years old. 80-89 and 290 age groups lowest
incidence 28 days post dose 2 but then increased but were still lower than 1 dose recipients
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16 Chemaitelly et al* Qatar Alpha—>Beta BNT162b2 January 1-August 15, Test-negative case-control study evaluating VE by time since vaccination stratified by age, VOC,
(October 6, 2021) -Delta 2021 and outcome. They see a drop in VE against infection over time since vaccination with no
difference by those older/younger than 60. VE against severe disease is preserved (until sample
[Update to Aug 27 size is insufficient).
preprint]
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13 Tartof et al* USA 3.4 million Kaiser Delta for BNT162b2 December 14, 2020- Retrospective cohort study. VE against infection for the fully vaccinated decreased with increasing
(October 16, Permanante latter months August 8, 2021 time since vaccination, declining from 88% (86-89) during the first month after full vaccination to
2021) Southern California of study 47% (43-51) after 25 months. Individuals 265 years of age had lower overall effectiveness against

members 212 years

infections but declined at a similar rate (VE at <1 month after being fully vaccinated: 80% [73-85];
VE at 25 months: 43% [30-54]). Among fully vaccinated persons of all ages, protection against
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[Update to Aug 23 COVID-19-related hospitalization did not wane over time, with overall adjusted VE estimates of
preprint] 87% (82-91) at < 1 month after being fully vaccinated, and 88% (82-92) at 25 months after full
vaccination. At <1 month, VE against Delta: 93% [85-97] and VE against other variants: 97% [95—
99]). At 24 months, VE against Delta infections: 53% [39-65] and VE against other variants: 67%
[45-80].
VE against infection:
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Goldberg et al Israel 4.8 million fully Delta BNT162b2 July 11-July 31 2021 The study compared the rate of breakthrough infection in July, when Delta was the dominant
(August 24, 2021) vaccinated persons; strain, between individuals who received 2 doses of the vaccine earlier this year to individuals who
>16 and 240 received two doses of the vaccine more recently, while adjusting for confounders. Rates of
(depending on infection decline the more recently one was vaccinated; with severe disease, this is seen in those
analysis) >60 years. A second analysis was done among the general population cohort of vaccinated and
+unvaccinated in
israel
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unvaccinated to calculate VE by age group and month of vaccination.

OUTCOME = Positive SARS-CoV-2 PCR test

Age JanB FebA FebB MarA MarB Apr May
16-39 50% [45,55] 47% [42,52] 58% [55,62] 62% [59, 64] 68% [65,70] 74%([71,77] 73% [67,78]
40-59 58% [54,62] 61% [58,65] 63% [59,66] 67% [63,70] 74% [70,77] 78%[73,82] B80% [71,86]

60+ 57%[52,62] 63%[57,67] 65% [57,71] 73%[66,78] 72%([64,77] 73%[63,81] 75% [58,85]

OUTCOME = Severe COVID-19

Age Jan Feb Mar

40-59

94%[87,97]  98% [95, 99] 98% [94, 99]

86%[82,90] 88% [84,81] 91% [85, 95]

10 Pouwels et al* UK General adult Alpha, Delta BNT162b2 December 1, 2020- COVID-19 infection survey is a household longitudinal survey with testing. During the delta
(October 14, population AZD1222 August 1, 2020 dominant period, in those 18 to 64 years, VE of BNT162b2 against new PCR-positives reduced by
2021) 22% (95% Cl 6% to 41%) for every 30 days from second vaccination. Reductions were numerically

smaller for ChAdOx1 (change -7% per 30 days, 95% Cl -18% to +2%) but there was no formal
[Update to Aug 18 evidence of heterogeneity (p=0.14).
preprint] Overall
3
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Days since 14 days after 2nd dose

9 Tenforde et al USA Hospitalized patients | Alpha—>Delta BNT162b2 March 11-July 14, Test-negative design case control study of hospitalized patients. VE against COVID-19—- associated

(August 18, 2021) mRNA-1273 2021 hospitalization was 86% (95% Cl = 82%—-90%) 2—-12 weeks and 84% (95% Cl = 77%-90%) 13-24

weeks from receipt of the 2" dose, with no significant change between these periods (p = 0.854).
There was no difference in VE by timing since vaccine among those >/< 65 years,
immunocompromised versus not and among those with >/< 3 chronic conditions.
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FIGURE 2. Sustained vaccine effectiveness® against COVID-19 5 and
21 medical centers in 18 states, Y March-July 2021
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Yassi et al Canada HCWs in Vancouver Alpha/Gamma | BNT162b2 December 15-May Retrospective cohort study of HCWs linking administrative databases. At 16 weeks (day 112) post
(July 16, 2021) mRNA-1273 13,2021 dose 1 and 2 they don’t see a decline in VE. Note that day 0-13 post dose 1 is included in the
unvaccinated comparison group.

Chemaitelly et al Qatar Immunosuppressed Alpha/Beta BNT162b2 February 1-July 21, Retrospective cohort study finding VE against infection was 73.9% (95% Cl: 33.0-89.9%) at day 56+

(August 9, 2021) kidney transplant mRNA-1273 2021 post dose 2; VE against severe/critical/fatal disease was 83.8% (95% Cl: 31.3-96.2) at day 56+ post
patients dose 2.

Carazo et al Canada HCWs in Quebec Alpha BNT162b2 January 17-June 5, This is a test-negative case control linking surveillance and vaccination data from administrative

(July 22, 2021) mRNA-1273 2021 databases for HCWs. Across 16 weeks, no decline in single-dose VE against infection was observed

with appropriate stratification based upon prioritized vaccination determined by higher versus
lower likelihood of direct patient contact.
Figure 2. Vaccine effectiveness against COVID-19 by interval since vaccination
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https://www.medrxiv.org/content/10.1101/2021.08.07.21261578v1
https://doi.org/10.1101/2021.07.19.21260445
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Figure 3. Vaccine effectiveness against COVID-19 in healthcare workers vaccinated before
January 31% 2021 (highest contacts with patients) and those vaccinated after February 207" 2021
(fewer cantacts with patients) by interval since vaccination
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Amirthalingam et
al (July 28, 2021)

UK

50+ year old
population

Alpha/Delta

BNT162b2
AZD1222

January 4-June 18,
2021

This is a test-negative case control study linking surveillance and vaccination data from
administrative databases. In summary, VE against disease potentially declines post dose 1 at day
70+ for AZD1222 and at day 56+ for BNT162b2 but there are wide/overlapping confidence
intervals making conclusions challenging. Higher two-dose VE was observed with > 6-week
intervals between BNT162b2 doses compared to the authorized 3-week schedule, including > 80-
year-olds. (This paper also includes information on GMTs at different time points post vaccination.)

(a) AZ Vaccine

Age 50-64

Age 80+
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(b) Pfizer
Age 50-64 Age 65-79
Age 80+ (Vaccinated before Jan 4th 2021) Age 80+ (Vaccinated from Jan 4th 2021)
Figure 4: Two dose vaccine effectiveness by age group, vaccine type and interval between doses
PFisOwpreland | PF:BOVINds | PRGST) | PRSO6S | AZBOM Azes79 | AZsOet
Italian Instituo Italy Italian general adult Alpha BNT162b2 December 27, 2020- This study linked Italy’s national vaccination registry with their surveillance data. For each of the
Superiore di population with at AZD1222 July 14, 2021 outcomes evaluated, a multivariable negative binomial model was used to estimate the incidence
Sanita least 1 dose of mRNA-1273 rate ratio at different time intervals post dose 1 and 2, compared to the time period of 0-14 days
(July 30, 2021) vaccine Ad26.COV2.S after the first dose. VE is preserved against infection post complete vaccination for BNT162b2 at
day 147-154, for mRNA-1273 at day 126-133, for AZD1222 at day 49-56, and for Ad26.COV2.S at
day 49-56. VE against hospitalization, ICU admission, and mortality also do not change significantly
over time.
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Figure 16. Adjusted estimates of the Incidence Rate Ratio of diagnosis at different time intervals from the
administration of the first and second dose compared to the reference period (0-14 days from the first
dose) by vaccine brand
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2 Israel et al
(August 5, 2021)

Israel

All fully vaccinated
persons enrolled in
Leumit Health
Services

Delta

BNT162b2

May 15-July 26, 2021

There was a significantly higher rate of positive results among patients who received their second
vaccine dose at least 146 days before the RT-PCR test compared to patients who have received
their vaccine less than 146 days before: adjusted odds ratio for infection was 2.76 (95% Cl 1.62-
3.08) for 2 60-year-old patients; 2.22 (95% Cl 1.62-3.08) for patients 40-59-years; and 1.67 (95% Cl
1.21-2.29) for 18-39-year-old patients.

1 Mizrahi et al
(July 31, 2021)

Israel

16+ year olds
enrolled at Maccabi
Health Services

Delta

BNT162b2

June 1-July 27, 2021

The study compared the rate of breakthrough infection during June and July, when Delta was the
dominant strain, between individuals who received 2 doses of the vaccine earlier this year to
individuals who received two doses of the vaccine more recently, while adjusting for confounders.
The authors report that persons vaccinated between January and February 2021 had a 53% (95%
Cl: 40-68%) increased risk of breakthrough infection in June and July compared to individuals
vaccinated between March and April 2021. There was no difference by age groups 16-39, 40-59,

260 years. No unvaccinated persons were included in the study; thus, vaccine effectiveness was
not evaluated.

Other data of interest:
e https://www.gov.il/BlobFolder/reports/vpb-12082021/he/files publications corona vpb-12082021-01.pdf

trial-pfizer-biontech-covid-19-vaccine

Salo et al HH transmission study in Finland, showing VE 10 weeks after 1 dose of an mRNA vaccine but is a mix of 1 and 2 dose recipients.
Pfizer’s press announcement of 4 month efficacy in adolescents https://www.pfizer.com/news/press-release/press-release-detail /follow-data-phase-3-

Note as of January 7, 2022 version, only true duration of protection analyses are included. Please look at the update from December 30, 2021 if you wish to see
full list of previously included studies with other data such as Kaplan-Meier curves. Missing reference numbers in table above indicate studies that have been

removed.
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https://www.pfizer.com/news/press-release/press-release-detail/follow-data-phase-3-trial-pfizer-biontech-covid-19-vaccine
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https://view-hub.org/sites/default/files/2022-01/COVID19%20Vaccine%20Effectiveness%20Transmission%20Impact%20Studies%20-%20Summary%20Tables_20220105.pdf

