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Abbreviations and Definitions

Abbreviations

AZ AstraZensca ChAICx1 nCoV-190 vaccine
coC Centres for Dissase Control and Prevention
Ct Cycie threshoid

COVID-19 Coronavirus Disease 2018

AR Interquartile range

Jang J Janssen Ad26.COV2.S

mRNA Messenger ribonucleic acid

mRNA-1272  Moderma's mRNA vaccine

NR Mot Reported

PCR Paolymerase chain reaction

ieEnT Plizer BloNTech’s BNT 16202

RCY Randomized controiled frial

ROBINS- Risk of bias for non-randomized studies
SARS-Cov-2 Severe Acute Respiratory Syndrome Coronavirus 2
Voo Veariant of concern

YWHO Warld Health Grganization
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KEY POINTS

s Forty-five studies, including six RCTs and 39 observational studies were included in
this review.

s« COCVID-19 vaccination have been demonstrated to be associated with varied degrees
of reduced housshoid fransmission of SARS-CoV-2, reduced incidence of
asymptomatic infection, and 2 reduction in viral load, although datz on the most
recently emergent Delta VOC is required.

e Evidence from four large household surveillance studies from the Netheriands,
Finland, and Israel suggesis that full-dose of AZ, PIBnT, Modema, or J&J vaccines
may prevent significantly reduced housshold transmission of wild-type or the B.1.1.7
(Alpha) COVID-19 strain after 14 days of vaccination by at least 83%. No studies on
vaccine effectivenass against infection transmission of the B.1.617.2 (Delta) strain
were found.

¢ The AZ vaccine trial in the general population suggest that an initial low dose 1 fallowed
with an extended interval standard dose 2 may provide up o 58% protection against
asymptomatic or unknown infection. Efficacy against these outcomes was not
demonstrated following two standard doses given at a short interval of 71 mo. The
higher efficacy in the low dose study resulis is felt to be partially explained by the
extended interval before dose 2 in that subgroup, which has subsequentiy been shown
to offer higher overall efficacy. A first dose of AZ vaccine was associated with
significantly reduced odds (ORs between 0.38 and 0.45) of asymptomatic infection in
another chservational siudy.

« Asymptomatic infection is felt to be a risk for post-vaccination transmission, so
reduction of asymptomatic infeclion is & useful end point.

s PfBnT vaccine observational studies in the general population suggest up to 90%
effectiveness against asymptomatic infection after seven or more days of full-dose
vaccingtion. For healthcare workers there was up o 75% effectiveness of
asymptomatic infection against the wild-type strain after full-dose of the PBNT
vaccine.

» In the general population, vaccine effectiveness of a full dose of PEBNT was reported
to be 35.9% effective at reducing asymptomatic infection against the B.1.617.2 (Delta)
variant.

» Nodema vaccine observational studies in the general population suggest up to 57.4%
effectiveness against asymptomatic infection of the B.1.617.2 (Delta} variant after 14
of more days of full-dese vaccination.

« In a communify RCT assessing asymptomatic infection by collection of a RT-PCR
swab at the dose 2 visit, a singie dose of the Moderna vaccine showed efficacy of
81.4% against asymptomatic infection against wild-type SARS-CoV-2 in adults and
59.5% in adolescents aged 12-17 vears. No vaccine efficacy for the full series was
reported for adults but data from the adclescent trial of the Mederna vaccine showed
two doses two weeks after vaccination had an efficacy of 38.2% against asymptomatic
infection of the wild-type strain. The single dose protocot J&J vaccine had an efficacy

Transmissibility of COVID-19 ameng vaccinated individuals 4
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of 74% against asymptomatic infection after 28 days of vaccination for adults against
the wild-type strain.

Thirteen of the 20 studies reporting cycle threshold values found significantly increased
cycle thrashold, suggestive of a lower viral load, in PIBrT, Modermna, or AZ vaccinated
individuals compared with unvaccinated. The two included studies reporting viral load
found & significant reduction in the viral RNA joad in mRNA-based vaccinaied
individuais.

Further research is needed to evaluate post-vaccination infactivity and transmission of
both the wild type COVID-19 virus and the variants of concem especially the B.1.817.2
{Delta) variant.

Transmissibility of COVID-19 among vaccinated individuals 5
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EAECUTIVE SUMMARY

Objectives: This is an update of a previous report with a literature search that ended May 4,
2021.7 A {otal of 25 additional studies were included in this updaie for a iolal of 45 studies.
The objective of this report is to identify comparative observational studies and randomized
controfled trials (RCTs) evaluating the efficacy and effectiveness of COVID-19 vaccination in
reducing forward transmission from vaccinated people, and studies examining the biological
plausibility of vaccination induced transmission reduction. There is evolving data around the
frequency of asymptomatic COVID-19 and whether the viral load, and therefore
infectiousness, Is lower among people who develop COVID-19 post-vaccination compared
with those who have not been vaccinated. Viral presence is an imperfect proxy of
transmissibility although the quantity of virus present does appear to influence risk, as studies
document fransmission risk is higher with a higher viral load or lower Ct value. Since most
COVID-19 vaccine trials use an endpoint of symptomatic infection, there is less data about
whether asympiomatic infection and viral carriage can stili occur after vaccination, and
whether this incurs a risk for viral fransmission from vaccinated persons.

Design: Rapid review with grey literature search.

Method: A search of daizbases, MEDLINE, Embase, L-OVE and the Cochrane Central
Register of Controiled Trials was conducted to identify RCTs or comparative observational
studies evaluating the efficacy and effectivenass of COVID-19 vaccination in the prevention
of transmission, asymptomatic infections, and transmissibility of COVID-19 among vaccinaied
persons. An additional search of grey liferature was conducted, including: Ciinicalirials.gov,
MoMaster Health Forum (COVID-END), MedRxiv, Google, regulatory submissions, and the
websites of the Cenires for Disease Control and Prevention (CDC) and World Health
Organization (WHQ). Abstracis were screened by a single reviewer and then reviewed in fult
text by two independent reviewers. This search is current fo August 23, 2021,

A standardized data extraction sheel was used {o exiract the year of publication, country,
study design, pafient characteristics including sex, gender and age, variants of COVID-18,
seroprevalence, and all the reported outcomes of interest. Quality assessment was conducted
based on study design: ROBINS-1 for non-randomized studies and Cochrane Risk of Bias for
human-subject RCTs. Data were exiracted by one reviewer and verified by another. Animal
studies were not included in this update.

Resuls: in this update, 25 additional studies were included. Therefore, this review has a fotal
of 45 included studies. Four new studies on COVID-19 transmission to household contacts
were included.

Reduction of household transmission: A refrospective cohort siudy in the Netherlands by
de Gier et al. of 113,582 confirmed index cases of COVID-19 and 253,168 cohabitating
household members or close contacts were assessed for vaccine effectiveness in preventing
transmission to the household member or close contact and stratified by vaccination status,
vaccine type, and days past date of inocutation.? At least one dose of PIBNT, Moderna, AZ,
or J&J from past the 14" day of vaccination onwards was associated with the reduction of

Transmissibility of COVID-18 among vaccinated individuals 6
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fransmission of COVID-18 to any household contact by 21% (85% CI: 12-28), 23% (85% Cb
14-32) to any unvaccinated household confact, 22% {(95% Gy 9-33) to any other close contact,
and 22% {95% Cl: 8-34) to any unvaccinated close contact.? Fully vaccinated individuals with
either PIBNT, Modema, J&J, or AZ from past the 7" day of vaccination onwards, was
associated with the reduction of ransmission of COVID-18 to any housshold contact by 71%
{95% CI: 63-77), 73% (95% Cl: 85-79) to any unvaceinated household contact, 22% (5% Ci;
-5-43) to any other close contact, and 24% (85% CI. -5-43} to any unvaccinated close contact ?
The low vaccine effectivensss of a fully vaccingied individual against transmission o any close
cantact or any close unvaccinated contact could be due o the studies being underpowered to
detect differences due o the small number of events that occurred in vaccinated individuals
compared to unvaccinated index cases.

A simitar study was conducted in Fintand by Salo et al. This retrospective cohort study
investigated the vaccine effactiveness of 95,138 mRNA-based (PBNT or Modems)
vaccinated healthcare workers against infection fransmission fo unvaccinated household
membars compared ¢ unvaccinated healthcare workers and their unvaccinated household
members.? At least one dose of an mRNA-based vaccine from the 14" day of vaccination
onward reduced transmission to an unvaccinated spouse by 8.7% (88% Ch -28.8-35.4) and
increased fo 42.9% {85% Ch 22.3-58.1) reduction in fransmission 10 weeks after the first
dose.? At least one dose of an mRNA-based vaccine from the 14% day of vaccination enward
increased iransmission {0 an unvaccinated child living in the household between the ages of
3-18 years by 1.0% (95% Ci: -63.9-33.7) and decreased transmission to the unvaccinated
child by 32.9% (95% CI: 4.1-53.0} 10 weeks after the first dose ®

Two studies from Israel found that PIBNT fully vaccinated individuals from past the 7' day of
yaccination onward had reduced infection transmission o their household contacts.™® A
refrospective cohort study using a nationally centralized database investigated the vaccine
effectiveness of PIBNT against infection transmission of two-adult households only and one
confirmed case of infection during the study period.® Of households with 2 fully vaccinated
adult, the PIBNT vaccine was found fo reduce infection transmission of the wild-type strain by
80.0% {85% Cl: 73.0-85.1) compared tc those who were unvaccinated and by 82.0% (5%
Ci: 75.5-86.7) compared {o those who were recently vaceinated with one dose {between 0-7
days after vaccination).? A second Israel study by Layan ef al. conducted a case-control study
of the PIBNT vaccine’s effectiveness on reduction of infection transmission of the wild-type
and B.1.1.7 (Alpha) strains in healthcare workers and their households.® The risk of
transmission from vaccinated cases was 0.22 imes (85% Cl: 6.08-0.70) the risk of infaction
transmission compared to unvaccinated cases®

The baseline serology and POR of household contacts were not reported in any of the studies
except for Salo et al, and Gazit et al. who only included seronegative participands

Reduction of asymptomastic test pesitive status after vaccination, varicus populations:
Asymptomatic with lab documented infection data were presented in the UK component of the
AstraZensca ChAdOx! nCoV-18 {AZ vaccine} vaccine studies. Participants wers assessed
by weekly self-administered nose and throat swabs for RT-PCR festing. The vaccine
demonsirated efficacy against any PCR positive results compared with control in two studies,
(7% 95% CL. 49-T8)F and 46.3% (31.8-57.8)’, respestively, aifter 21 days following the first

Transmissibility of COVID-19 among vaccinated individuals 7
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dose. However, the AZ vaccine standard dose was reporied not to have significant efficacy
against asymptomatic or unknown carriage with the wild type virus after 21 days of the first
dose (7.8% (85% CI: -46.7-42 1) and after 14 days of the second dose 27.3% (85% Ch: -17-
54.9) respectively.

Several studies found that a full-dose of PBNT or Moderna significantly reduced
asymptomatic infection from the wild-type strain®**? Tang et al. found a reduction in
transmission of asymptomatic infection of fully vaccinafed seronegative Qatari healthcare
workers between 0-6 days past the date of vaccination (IRR: 0.35 [85% C!: 0.11-1.0€]) and
from more than 7 days past the date of vaccination (IRR: 0.10 [95% Cl: 0.04-0.22}).° This
fincing was supported by Angel et al. who found similar significant reductions in asymptomatic
infection.® A retrospective cohort study by Andrejko et al. of 525 seronegative California
residents found that a ful-dose of PfBNT had a 68.3% (95% Cl: 27.9-85.7%) reduction of
asymptomatic infection of the wild-type strain.™®

Dagan et al. demonstrated 80% effectivensss (95% Cl: 83-94) against asympiomatic infection
seven days after the second dose from the wild-type or B.1.17 (Alpha) strain.”™ In an Israeli
study, which uiilized the national public health surveillance data, Haas et al. reported
significanily higher vaccine effectivensss seven or more days after full-dose PBnT
vaccination, 80.4% (95% Ct §8.1-91.5).%

Tande et al. evaiuated the effectiveness of at least one dose of either Modema or PIBnT
vaccine among people who underwent molecular tests prior to a procedure or surgery.™ The
relative risk for a positive test during asymptomatic pre-procedure screening in vaccinated
compared with unvaccinated was significantly lower (0.44 (5% Ci: 0.33-0.60)). Ten or more
days after the 1st dose, the risk of a positive test was ziso significantly lower among the
vaccinated (0.28 (85% Cl: 0.16-0.49; p<.0001)). The risk of test positivity was similarly lower
among the vaccinated after the second dose 0.27 (95% CI: 0.12-0.80)."° Lasily, Chemaitelly
et al. found that a full-dose of Moderna was 92.5% effective (85% Cl: 84.8-96.9) against
asymptomatic carriage 14 days after full vaccination."

There is limited evidence suggesting that mRNA-based vaccines have protection against
asymptomatic carriage of the B.1.617.2 (Delta) variant. Tang et al. found that use of at least
one dose of an mRNA-based vaccine past the 14" day onward from the date of vaccination,
reduced asymptomatic infection by 44.3% (95% Cl: 0-78.4) against the B.1.617.2 (Delta)
variant.”* The study conducted by Tang et al., stratified by vaccine manufacturer and found
that a full dose of PIBNT past the 14™ day onward from the date of vaccination was found o
reduce asymptomatic infection by 35.9% (85% Cl: 11.1-53.9) against the B.1.617.2 (Delta)
varizant™ and that 2 fuil-dose of Mederna had 80.2% vaccine effectiveness (95% Cl: 54.2-82.8}
against asympiomatic carriage of the Deita strain 14 days after full vaccination™

Possible reduction of viral icad / higher Cf values in vaccinated persons, population
data: Twenly studies reported on Ct, an inverse proxy for viral load and two studies reported
on viral load.

Resulis from Phase 2/3 vaccine efficacy studies of AZ vaccine compared with & comparator
meningacoccal vaccine in the United Kingdom, showed that the Ct values in infected
vaccinated participants were statistically significantly higher than the comparator (p<0.0001),

Transmissibility of COVID-18 among vaccinated individuais 8
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after 14 days of the second dose in baseline seronegative efficacy cohorte. ™ Furthermore, the
vaccing reciplents were PCR-positive for a significantly shorter peried of ime (p<0.0001). The
Ct values in asymptomatic cases were also significantly higher among vaccine recipients than
control {(p=0.0040); however, this difference was not significant for primary symplomatic cases
(p=0.1534). Vaceine recipients infected with the B.1.1.7 varant aiso showed significantly
higher Ct values than control (p=0.0113)."%

A lengiiudinal UK household survey by Pritchard el al. found statistically significant increase
it tha madian Ct values of PIBnT or AZ single or full dose vaceinated individuals compared
with unvasccinated individuals at any time point before or after 21 davs post-vascination
(p<0.001)."7 Similarly, in ancther UK study by Shrotri et al., the mean Cl value of unvaceinated
individuals within 27 days of vaccination was 26.6 (95% Cl: 26-27.1) compared with 266 (5%
Gl 25.15-26.62) with one dose of PBnT or AZ which was not significantly different
{6=0.188)."" Howaever, after 28 days, there was a statistically significant decrease in the mean
Ct between vaceinated and unveccinated persons (mean Ct 26.6 (85% C 26-27. 1) vs 31-3
(95% Cl: 28.6-32.9), p<0-001)."® Monthly routine PCR festing was conducted in these patients;
howsver, the baseline serclogy was not reporied.” In a longitudinal sohort study of HCWa
who were offered voluntary nasal and gropharyngeal swab PCR testing every two weeks as
well as serological testing. a small study of 49 people vaccinated with either PIBNT or AZ and
96 unvaccinated people in the USA by Mostafa et al. demonstraied non-significant differences
in median Ct values (18.26 [Q1, Q3 16.56-21.96] vs 19.6 [Q1, Q3: 18.28-22.88],
respectively). ' Similar non-significance in the median Ct values of PIBNT or AZwaccinated
pacple vs unvaccinated was found in a UK study by Baltas et al, (Median=30.8 [IQR: 25.0-
35.4] vs. Median=28.8 [IQR: 25.3-33.7], p=0.083).%° Lastly, Lumisy et al., found vaccination
with either PIBNT or AZ o non-significantly increase Ct value by a mean of 2.7.%1

A retrospeciive study of PIBnT mRNA vaccine recipients compared with demographically
matched control group of unvaccinated individuals in israsl, found no significant differences in
the Ct values for any of the three genes {RdRp, N and E} measured less than 12 days after
the first dose in infected persons. However, between 12 and 28 days after the first dose, the
Ct values for the three genes were significantly higher among infected vaccinated persons
than controls (p<10%1.%% In another UK study of one dose of BNT162b2 vaccing, the median
Ct values of infected HCWSs were reporied to have shown a non-significant trend towards
increase between unvaccinated {median=20.3) and vaccinated HCWs after 12 days post-
vaccinalicn (median=30.3), suggesting thal sampies from infected vaccinated individuals had
fower viral lcads.®® A study by MeElistrem et al. among community living centre residents
reported five cases of asymptomatic infections (determined by surveillance nasal swabs every
2-5 days) among baseline PCR negative PIBnT vaccinated and unvaccinated residents. The
median Ct values among unvaccinated residents (2.8, 10R: 12.4-14.9} were significantly
lower {p=0.008} than vaccinated residenis (18.4, IQR: 18.8-25.5).** Furthermore, viral load
was -2.4 mean log10 lower among the vaccinated cohort {p=0.004).% In another large cohort
siudy of HCWs at a large medical centre in israel by Regav-Yochay el al, the mean Ct values
among PEBNT fully vaccinated HOWs {27 332 .2} was significantly higher {mean difference
5.08, 95% Cl: 2.8-7.4, p<0.001) than unvaccinated HCWs (22 241.0).%% A matched case-
control study by Abu-Raddad et al. from Qatar, evaiuating the Ct values of people with two
doses of PIBNT with breakthrough infections compared fto Ot values of infections in

Transmissibility of COVID-18 among vaccinated individuals 9
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unvaccinated individuals, found statistically significant higher median Ct values in vaccinated
individuals (27.8; 1QR: 21.1-32.7) than the median Ct value of unvaccinated individuals (25.8
(IGR: 19.5-31.4; p<0.001).2® However, studies in France® and Greece® found no siatistically
significant differences between PBNT vaccinated individuals’ Ct values and the Ct values of
those who were unvaccinated. Bailly et al. found that the Ct values of PIBNT fully vaccinated
long-term care residents did not differ from the Ct values of unvaccinated residenis
(Median=21 {IQR:13-32} vs 15 [IQR: 12-17]; p=0.05).%" Similarly, loannou et al.'s study of fully
vaccinated heaithcare workers in a2 Greek hospital amidst an outbreak found no significant
differences between the median Ct values of those vaccinated and unvaccinated (18 [15.5-
25.8}vs 18.5113.5-24]).%

A USA study investigating the Ct values of mRNA-based vaccinated healthcare workers
(PIBNT or Modema) from unvaccinated healthcare workers found that there was no
statistically significant difference in mean Ct values in the early post-vaccination period defined
as less than 14 days post vaccination (22.6+7 vs. 23+7 4) for partiafiy-vaccinated healthcare
workers more than 14 days past first dose but before the second dose (27.7+8.7 vs. 2317.4),
ar for fully vaccinaied healthcare workers at least 14 days past vaccination {28.5+7.4 vs.
23+7.43.%° Ancther similar study by Duerr et al. reported Ct values for vaccinated individuals
in the community but lumped all unvaccinated comparators as under a Ct value equal or less
than 30 therefore, no effect size was presented.

Two USA studies reported on viral icad, one study is new fo this updated version of the report.
A prospective cohort study of baseline seronegative vaccinated and unvaccinated healthcare
workers across Arizona had their mid-turbinate nasal swabs assessed for viral load.”
Thompson et al. found that the mean viral RNA load for parfially and fully vaccinated
healthcare workers, with 8 mRNA-based vaccine, who were at least 14 days past the date of
vaccination had lower presence of virus compared to thair unvaccinated counterparis (2.3+1.7
L.ogio copies/mL vs, 3.8+1.7 Logie copies/mi).®! This represented at least 40.2% lower viral
RNA load after at least partial vaccination.®

A second refrospective cohort study of five vaccinated and five unvaccinated asymptomatic
nursing home residents in a single nursing home evaluated the effectiveness of at ieast one
dose of the PIBNT vaccine on attenuating viral load.* Viral load was -2.4 mean log10 lower
among the vaccinated cohort {p=0.004).>

Data from vaccine efficacy trials where asymplomatic RT-PCR swabs were collected:
Baden et al. showed that, among participants who received the first dose of the Moderna
vaccine while negative for COVID-19 by RT-PCR or antibody testing at baseline, 0.1% had
positive swabs but no symptoms at the time of their second dose, compared with 0.27% of the
unvaceinated group, which is suggestive of 81.4% efiicacy against asymptomatic carriage.™

Among participants who were seronegative at baseline (defined as negative RT-PCR and
negative serclogy against SARS-CoV-2 nucleocapsid on day 1), the Ad26.COV2.S vaccine
by Janssen Biotech (J&J vaceine), did not show efficacy against asymptematic infection in the
first 28 days of follow-up. However, the vaccine demonstrated 74% (95% Cl: 46.5-88.4)
efficacy after 28 days. Asymptomatic infection was assessed by lack of symptoms on the day

Transmissibility of COVID-12 among vaccinated individuais 10
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preceding, the day of, or any time after a positive PCR test. The frequency of swabbing for
PCR testing was not reported in this study.®

Emerging Evidence: Variants of SARS-CoV-2 continue to surface, and the B.817.2 (Delta)
variant is currently the one of most concern.® There has been emerging evidence that
indicates that although a full vaccination series might reduce an individual's overall rigk of
pecoming infected, there seams 1o be 2 limited difference in the Ct values between vaccinatad
and unvaccinated.”* Ceriain outbreaks amongst vaccinated individuals in the USA have led
te CDC recommendations for expanded prevention strategies such as universal masking in
indoor spaces,®

Caenclusion: Four months since the publication of the previcus version of this report, 24
additional relevant studies have been published. Four of these were large household
surveillance studies from the Netheriands, Finland, and lsrae! suggesting that a full dese of
PEENT, Moderna, AZ, or J&J vaccines may prevent household ransmission after 14 days of
vaccination. Twelve additional studies found that vaccines significantly reduce the risk of
asymptomatic infection, with multiple studies finding that vaccines decreased the viral RNA
load or increased the cycle threshold, suggestive of reduced viral load. Some studies, such
as the RCTs investigating the AZ vaccine, included data on ¢ross sectional prevalence of
positive SARS-CoV-2 RT-PCR from routine swabbing, which suggested efficacy against
asymptomatic infection, although this was not routinely assessed in & comparabie way across
studies. Evidence regarding the Ct vaiues for the AZ, PIBnT, and Moderna vaccines suggest
their potential to reduce viral ioad and possibly fransmission. Further research is needed to
avalugte post-vaccination infectivity and transmission of variants of concern especially the
B.1.617.2 (Della) strain from other jurisdiciions.

Fratocel/Topic Registration: PROSPERG-CRO42021252488.

Transmissibility of COVID-18 among vaccinated individuals 11
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Coronavirus disease (CCOVID-19) is caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2). As of late September 2021, there have been more than 228,803,892
confirmed cases of COVID-19, which have resulted in more than 4,715,485 confirmed deaths
worldwide.”” Since the start of the pandemic, several clinical trials have been conducted fo
examine the safety and effectiveness of different vaccines to prevent COVID-19. Many of
these have found the vaccines to be generally effective against symptomatic COVID-18
infection, with an average efficacy of 85% (85% Cl 71 - 83%) after a full course of
vaccination.”® However, recent evidence suggests that vaccine efficacy/effectiveness may be
reduced against certain variants of COVID-19, notably the deliz variant, which has been
contributing o a recent surge of cases worldwide. Real-world effectiveness of the two-dose
vaccine regimen against the delta variant has ranged from 67.0% (85% CI, 61.3 tc 71.8) fo
88.0% (25% Cl, 85.3t0 90.1).%

People who have started or finished the COVID18 vaccine series have been documented o
have detectable SARSCoV2 by RT-PCR at various time points after vaccination,® although
demonstration of cultivatable virus and definitive evidence of transmission post vaccination
has not been assessed. It is not vet clear whether the current COVID-12 vaccines are as
effective at reducing transmission as they are at reducing disease. Moreover, evaluating the
ability of vaccinated individuals te transmit the virus after infection is challenging. Therefore,
virologic surrogates of possible ransmissibility may be a helpful way around this challenge.

Menoclonal antibody studies may provide useful insights into the pathophysiclogic plausibility
of vaccine induced transmission reduction, since they have been shown to resuit in circulating
neutralizing antibody, with a significant decrease in quantitative viral load.®® in one study,
following quantitative reverse-transcripiase—polymerase-chain-reaction (RT-PCR) testing of
nascpharyngeal swabs, an antibody cockiail was found to significantly reduce viral load
compared with placebo.*® The time-weighted average change in viral lead in the first 7 days
was ~0.56 log10 copies per milifliter (95% Cl, ~1.02 to =0.11) among those wha were serum
antibody-negative at baseline.*® Another study reported an elimination of more than 92.97%
of viral RNA on day 11 after monocional antibody treatment.*!

There is evolving data around the frequency of asymptomatic COVID-19 and if the viral load,
and therefore infectiousness, is lower among people who develop COVID-19 post-vaccination
compared with those who have not been vaccinated. Viral presence is an impearfect proxy of
transmissibility althotgh the quantity of virus present does appear to influence risk, as studies
document fransmission risk is higher with 2 higher viral load or lower Ct value *#% Marks et
al. found index virai load to be a major driver of transmission in a Spanish cohort,® with only
32% of index cases responsible for transmission, and an atiack rate of 12% in contacts of
index cases with a viral load <10° and 25% in contacts of index cases with & viral load of 10°°.
Simitarly, Bjorkman et al. found that higher viral load increased SARS-CoV-2 transmission
bebween asympiomatic residence hall roommates. ™ The index cases who fransmitied
infection had an average viral load 6.5 log higher than those who did not. Transmission from
asymptomatic studenis to rcommates occurred in 20% of reoms with an infected student, with

Transmissibility of COVID-19 ameng vaccinated individuals 12
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a lower mean Ct (E gene) of 26.2 in transmission index cases versus 28.9, (median 28.11 in
transmission index cases versus 29.32).

However, the risks related to viral presence by RT-PCR may be modulated by individual's
immune status, as viral persistence affer natural infection has been observed in individuals
with neutralizing antibody responses after natural infection, withowt transmission o cloze
contacis.®®  Alhough asymptomatic and especially pre-symplomatic fransmission of
SARSCOV-2 has been well documented, existing studies suggest that ransmission risk is
lower from asymptomatic individuals than symptomatic individuals . *®

The evidence for the transmissibility and fransmission of COVID-19 infections in vaccinated
individuals is rapidly evolving, therefore, the objective of this rapid review was to identify
comparative cbservational studies and randomized controlled trials (RCTs}) evaluating the
effectivensss or efficacy of COVID-18 vaccination in reducing infection fransmission,
asymptematic viral carriage, and other proxies of possible fransmission, such as oyole
threshold {Ct) values and viral load. This is an update of 2 previous report with a liferature
search that ended May 4%, 20217

Methods

An experienced medical information specialist developed and tested the search strategies
through an iterative process in consuliation with the review team. The MEDLINE strategy was
peer reviewad by another senior information specialist prior to execution using the PRESS
Checklist.”

Using the mulfifile oplicn and deduplication tool available on the QVID platform, we searched
Ovid MEDLINE®, including Epub Ahead of Prind, In-Process & Other Non-indexed Citations,
Embase, and EBM Reviews - Cochrane Central Register of Controlled Trials. We also
searched for primary studies on the Living Overviews of Evidence (L-OVE} piatform. We
performed all searches on August 23, 2021,

The strategies ulilized a combination of controlled vocabulary {e.g., "COVID-18 Vaccines”,
"COVID-18/tm [Transmission]”, “Disease Transmission, Infectious”) and keywords {e.g.,
“mRNA vaccing”, “unvaccinated”, “infectiousness”). Vocabulary and syniax were adjusted
across the databases. The search siralegies are in Appendix 1. No language or date limits
were applied. Resulls were downicaded and deduplicated using EndNete version 2.3.3
(Clarivate Analytics) and uploaded to Word.

A grey llerature search was also conducted, inchiding: Clinicaliriais.gov, McMaster Heaith
Forum {(CoVID-END), MedRxiv, Google, regulatory submissions, and websites of the Center
for Disease Control and Prevention (CDC) and World Health Organization (WHQ). This search
was limited 1o studies conducied since May 4, 2021, and current to August 23, 2021, There
ware no language limitations.

A screening form based on the eligibility criteria was prepared. Cilations identified as
potentially relevant from the literature search were screened by a reviewer, and subseguently

Transmissibility of COVID-19 among vaccinated individuals 43
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read in full text by two reviewers and assessed for eligibility based on the criteria outiined
below (

Tabile 7). Discrepancies weare resolved by discussion or by a third reviewer. Reference lists of
included studies were hand searched fo ensure all relevant literature Is captured.

Table 1. Criteria for Inclusion

Population | Persons who had recsived COVID-19 vaceination irrespective of age, sex or
gender. Animal studies wers not included in this update.

Intervention | COVID-18 vaccination

Comparator | Non-vaccinated persons.

Outcoms Ct values, viral load, asymptomatic laboratory confirmed cases by RT-PCR
post-vaccination and the number of persons who are infected by someone
who has COVID-19 and has had the vaccine. Studies evaluating the
fransmissibility or infectivity of COVID-19 among vaccinated individuals
were included.

Study Comparative observational studies and RCTs evaluating the efficacy and
Design effectiveness of COVID-19 vaccination in the prevention of asymptomatic
viral infections as a proxy of a possibie fransmission were included. Studias
eligibie for inclusion had {¢ have a control group of unvaccinated peopie.,

A standardized date exiraction sheet was used to extract the year of publication, couniry,
study design, patient characteristics including sex, gender and age, variants of COVID-19,
sercprevalence, and all the reported outcomes of interest (e.g., ssymptomatic infection,
fransmission). All reviewers completed a calibration exercise whereby data from two sampie
studies were extracied by all four reviewers and areas of disagreement were discussed. Data
were extracted by one reviewer and verified by another reviewer.

Quality assessmeant was conducted based on study design: Cochrane risk of bias for non-
randomized studies (ROBINS-I) for non-randomized studies*® and Cochrans Risk of Bias
(version 5.1.0) for human-subject RCTs.* Quality assessment was conducted by one reviewer
and verified by a second reviewer.

FResults

Twenty-cne studies were inciuded in the previous version of this work published in May 2021.°
This current search {May 4, 2021 — August 23 2021) yielded 3,340 unique citations, 3,189 of
which were excluded afier abstract review { Figure 7). A fotal of 151 studies identified from the
database search proceeded to full-text review. An additional 24 studies identified through grey
literature search were alsc reviewed. In fofal, 150 studies were excluded fer the following
reasons: outcomes not of inferest (n=102), duplicate (n=18), comparator not of interest (n=15),
study design not of interest (n=7), intervention not of interest (n=2), population not of interest
{n=1), and other (n=5).

Twenty-five new studies were included resulting in a total of 45 studies { Figure T; 20 studies
from the May version and 25 new studies). One study®™ included in the May version was not
inctuded in this update because it was a press release from March that could net be linked 1o

Transmissibility of COVID-19 among vaccinated individuals 14
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a published study and provided minimal information on the population and outcomes. The
update focused an human studies only; therefore, the 12 pre-clinical animal studies included
in the March/May report ware not included in this update,

SBtudy Characterislics

Across the 45 studies, six were randomized controlled trials (five from the May version,?7 788232
one newly identified®), 17 were refrospective cohort studies (six from the May version, 1522
245253 11 newly identifieqs 701929285435 13 were prospective cohort studies (eight from the
May wversion,'> 1471821255557 five newly identified” *350559)  and nine were case control
studies {one from the May version,® sight newly identified® 1%.7220.28.3081.82y

Transmissibility of COVID-19 among vaceinated individuais 15
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Figure 1: Flowchart of included Studies

i1 Cansada

Number of records identified

) Number of records identified
throtigh grey #fferature :
searohing through database searching
=24 n=5,826
Mumber of records affer Number of records after
duplicates removed duplicates removed
n=24 n=3,340
v v
Nember of records screened Mumber of racords screenad
n=24 n=3 340
A
Number of full-text arficies Mumber of full-text articles
assessed for eligibility assessed for eligibility
n=24 n=151

Reasons for exclusion (n=150):
Outcomes not of interest (n=102})

Duglicate {n=18)

Number of studies included in syrithesis =45
March/May search (n=20)
August update (n=25)

Comparator not of interast (n=15)
Study design not of interest (n=7)
Other (n=5}
Intervention not of interest (n=2}

Population not of interest (n=1)
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Risk of Bizs Assessment

Across the six included RCTs, all scored “low” for bias on outcome measurement, and all
except for ene’ scored “low” for bias on selection of reperted results. For risk of bias on
randomization, three scored low,” %25 two were of some coneern,'®3 and one® did not report
sufficient information. For bias stemming from intended intervention, two scored low, 25" and
the rest were of some concern. With respect to bias stemming from missing outcome data,
only one study was fow,®! one study was high,*® and the rest were of some concern. On the
overall risk of bias domain, only one study scored iow,*' one scored high,"® and the rest were
of some concern.

Across the 39 observational studies, 22 were rated as moderate on risk of bias dus to
confounding, with nine rated as low, seven rated as high, and one with no information. On risk
of bias for participant selection, 19 were rated as low, 14 were rated as serious, and six were
rated as moderate. On bias in classification of interventions, all studies were rated as low, with
exception of three studies that were rated as moderate. With respect fo bias due to deviations
from intended interventions, 19 studies scored low, 18 scored moderate, and two were rated
as no information. For bias due to missing data, 19 were low, 12 were moderate, three were
serious, and five did not have sufficient information. Across the oulcome measurement
domain, six studies were of moderate risk of bias, one was serious, and the rest were low. On
bias in selection of reported results, seven studies scored low, three scored moderate, and
the rest did not have sufficient information. On the overall risk of bias domain, 20 studies were
rated as modsrate risk of bias, 14 were serious, three were critical, one was low, and onhe did
not have sufficient information.

Transmissibility of COVID-19 among vaccinated individuals 34
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Vaccine Effectivensss against Infection Trensmission

Six studies reported on the effectiveness of the PIBNT, Modera, J&J, and AZ vaccines
ageinst disease transmission; four new studies were included in this update (Error! Reference
source not found.). Studies included examined vaccine effectiveness against the wild-type
or B.1.1.7 {Alpha} strain; none of the studies evaluated vaccine effectiveness against infection
fransmission against the B.1.617.2 (Delta) strain.

A retrospective cohort study in the Netheriands by de Gier et al. of 113,882 cenfirmed index
cases of COVID-19 and 253,168 cohabitating household members or close contacts were
assessed for vaccine effectiveness in preventing transmission to the household member or
close contact and stratified by vaccination status, vaccine type, and days past date of
inocuiation.? At least one dose of PIBNT, Modema, AZ, or J&J from past the 14" day of
vaccination onwards, was associated with the reduction of fransmission of COVID-15 o any
household contact by 21% (95% Ch: 12-28), 23% (95% Ci: 14-32) to any unvaccinated
household contact, 22% (85% Cl: 9-33) to any other close contact, and 22% (95% Cl: 8-34)
o any unvaccinated close contact.? Fully vaccinated individuals with either FIBNT, Modemna,
J&J, or AZ from past the 77 day of vaccination onwards, was assocciated with the reduction of
transmission of COVID-18 to any household contact by 71% (95% CI: 63-77), 73% (85% Cl:
65-79) to any unvaccinated household contact, 22% (95% Cl: -5-43) to any other close
contact, and 24% (95% Cl: -5-43) to any unvaccinated close contact? The low vaccine
effectiveness of a fully vaccinated individual against transmission to any close contact or any
close unvaccinated contact could be due fo the studies being underpowered to detect
differences due to the small number of events that occurred in vaccinated individuals
compared {o unvaccinated index cases.

de Gier et al. also stratified vaccine effectiveness by vaccine type and found that at least one
dose of PIBNT from the 14" day of vaccination enward, reduced fransmission to any
household contact by 26% (85% Cl: 12-37) and fully vaccinated individuals reduced
fransmission to any household contact by 70% (95% Cl. 61-77).2 At least one dose of Moderna
from the 14" day of vaccination onward, reduced transmission to any household contact by
51% (95% Cl: 8-74) and fully vaccinated individuals reduced transmission to any household
contact by 88% (85% Cl: 50-97).2 At least one dose of AZ from the 14" day of vaccination
onward, reduced fransmission fo any household contact by 15% (85% Cl: 4-26) and fully
vaccinated individuals reduced fransmission to any household contact by 58% (95% CI: 12-
84).% Fully vaccinated individuals with the J&J vaccine reduced transmission to household
contact by 77% (95% CI: 6-94).2

A similar study was conducted in Finiand by Salo st al. This refrospeciive cohort study
investigated the vaccine effectiveness of 95, 138 mRNA-based (PIBNT or Moderna)
vaccinated healthcare workers against infection transmission to unvaccinated household
members compared to unvaccinated healthcare workers and their unvaccinated household
members.® At least one dose of an mRNA-based vaccine from the 14% day of vaccination
onward, reduced fransmission to an unvaccinated spouse by 8.7% (95% Ci: -28.9-35.4) and
increased to 42.9% (85% Cl: 22.3-58.1) reduction in transmission, 10 weeks after the first
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dose.® At least one dose of an mRNA-based vaccine from the 14" day of vaccination onward,
increased fransmission 1o an unvaccinated child fiving in the household between the ages of
3-18 years by 1.0% (95% Cl: -53.9-33.7) and decreased transmission to the unvaccinated
child by 32.9% (95% Cl: 4.1-53.0), 10 weeks after the first dose.?

Two studiss from Israel found that PIBNT fully vaccinated individuals from past the 7" day of
vascination onward, had reduced infection transmission to their househoid contacis.? 5 A
refrospective cohort study using a nationally centralized datebase investigated the vaccine
effectiveness of PIBNT against infection transmission of two-adult households only one
confirmed case of infection during the study period.? Of househaolds with a fully vaccinated
adult, the PIBNT vaccine was found to reduce infection transmission of the wild-type strain by
§0.0% (95% Ch: 73.0-85.1) compared to those who were unvaccinated and by 82.0% (95%
Ci: 75.5-88.7) compared to those who were racently vaccinated with one dose (between 0-7
days afier vaccination).® A second Israeli study by Layan et al. conducted a case-conirol study
of the PIBNT vaccing's effectiveness on reduction of infection transmission of the wild-type
and B.1.1.7 (Alpha) straing in heglthcare workers and their households.® The risk of
transmission from vaccinated cases was 0.22 times (95% Ci: 0.08-0.70) the risk of infection
transimission compared to unvaccinated cases.”

Shah et al. in a retrospective study of 194,362 household members of 144,525 healthcare
workers, who had received at least one dose of the PIBnT or AZ, found that from the 14" post
vaccination day onwards, vaccinating 2 co-habiting healthcare worker was associated with 2
significantly reduced risk of documented COVID-18 among household members {rate per 100
person-years. 9.40 versus 5.93; HR: (.70, (85% Cl: 0.63-0.78)).” The risk of hespitalization
was also significantly iower among household contacts of vaccinated HCWs (rate per 100
persen-years: 0.5% versus 0.31; HR: 0.77, (85% CI 0.53-1.10}).”® Following a second dose,
the risks of infection and hospitalization involving 2 household member were significantly
lowsr, rate per 100 person-years of 8.40 versus 2.88, HR: 0.46 (95% CI: ¢.30-0.70) and 0.51
versus (.22 per 100 person-years, HR: 0.68 (5% CI: 0.17-2.83), respectivaly).® The baseline
serclegy and PCR of household coniacts were not reported (Error! Reference source not
found.).

A study by Harris et al. svaluated the risks of fransmission of COVID-19 after one dose of
PfEnT and AZ vaccination to unvaccinated household contacts using a refrospective design
and a matched case-control method.® In the retrospective cohort analysis, there were 96,598
secondary cases among 960,765 household contacts of unvaccinated individuals (10.1%).
There were 196 secondary cases in 3 424 contacts (5.72%) where the index casze received
AZ vaccine more than 21 days before PCR positivity, and 371 secondary cases in 5,928
contacts (68.25%) where the index case received the PiBnT vacoine. Adjusted odds ratio of
transmission were 0.53 (95% CL: 0.42-0.63) and 0.51 (85% Cl: 0.44-0.59), respectively, which
were significantly fower.” In the mafched case-control method, the odds of secondary
infection among contacts of AZ and PIBnT vaccinated individuals were also significantly lower,
0.62 (95% Ch 0.48-0.78) and 0.51 {85% Ct: 0.42-0.62) respectively.™

The baseline seroiegy and PCR of household contacts were not reported in any of the studies
except for Sajo et al. and Gazit et al. whom only included seronegative participants (Error!
Reference source not found.).>*
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Waccine Eficacy or Effecthvencss Sgainat Asymplomatic infection

Twenty-five studies reported vaccine efficacy or effectiveness against asymptomatic COVID-
19 infection, including 11 new observationa! studies and one new randomized control trial for
this update (Table 7 and Table 8). Of the six RCTs inciuded, three studied the AZ vaccine >7'®
one evaluated the J&J vaccine,® and two siudied the vaccine efficacy of the Moderna
vaccine, %5

Of the observational studies included, 12 examined the PBNT vaccing,9423-26.27.52,5.86.52.63
two studied the AZ vaccine, ?* one evaluated the Moderna vaccine,’' four studies evaluated
hoth Modermna and PIBNT, 19128180 gnd two evaluated PfBNT and AZ vaccines, '™

The methods of assessing efficacy or effectiveness against asymptomatic infection used in
some of these studies included RT-PCR nasopharyngeal swabs at different time intervals.

AstraZeneca Yaccine Efficacy in the General Population

No new additional studies investigating vaccine efficacy or effectiveness of the AZ vaccine
against asymptomatic infections were included in this update.

First Done Astredaneon
Wild type

Asymptomatic infection data were presentad for only the UK compenent of the AZ vaccine
studies. Two AZ vaccine studies reported vaccine efficacy against asymptomatic or unknown
infection of 7.8% (-46.7-42.1) and 18% (-88-62)°, respectively, after more than 21 days and
22 to 90 days of the first dose. However, vaccine efficacy among participants with positive
results, irespective of symptoms, was 46.3% (31.8-57.8)7 and 67% (49-78)°, respectively,
over the same periods (Table 7). These trials implemented waekly self-administered nose and
throat swabs for testing on baseline seronegative participants. The PCR status of these
participants was not established at baseline.

Fufi Dose Asirafensca
Wild tvpe

After 14 days of the second dose, two AZ vaccine studies did not demonstrate efficacy against
asymptomatic or unknown infection with the wild type virus: 22.2% (-9.9-45) and 27.3% (85%
Cl: -17-54.9), respectively.®” A third study did not show efficacy against asymptomatic
infection with the B.1.1.7 variant (26.5% (85% Cl: -112-74.5)), following low or standard dose
vaccination.’® All three studies involved baseline seronegative participants. The baseline PCR
results of the participants were not reported, therefore, persistent carriage after previous
infection was not ruled out In the subgroup of participants with an initial low dose of the
vaccine, followed by a standard dose, two studies reported 49.3%(95% Cl: 7.4-72.2)° and
58.9%(95% Cl: 1-82.9)" respective efficacies against asymptomatic and unknown infection 14
days after the second dose {Table 8).
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Astraleneca Vaccine Effectiveness in the General Ponulation
Wild type

Flret Dose SstraZeners

In alarge UK housshold survey with fongitudinal follow-up among seronegative or seropositive
mdividuals, Pritchard et al. reporied significant reductions in the odds of asymptomatic
infections following AZ vaccine 9-7 days, 8-20 days and 21 or more days after the first doss
{ORs: 0.45 (95% CI: 0.35-0.57), 0.47 (95% CIi: 0.37-0.6) and 0.39 (95% CL 0.3 -0.51),
respectively).” Nose and throat selff-swabs were conducted every week for & monih, and
subsequantly monthly for 12 months from enrolment.”?

Pfizer BioNTech Vaccine Effactiveness In the General Population

Cfthe 11 studies reporting PIBNT vaceine sificacy or effectiveness, five new additional studias
investigating eflectiveness of the Pfizer BioNTech vaccine against asymptomatic infections
were includad in this update.

Flest Dose Plirer Blok Teoh Yacoine
Wild type

An lsraeli observational study by Dagan et al., which did not establish baseline seronegativity,
showed that cne dose of PIBNT significantly reduced asymptomatic infection by 20% (85%
CE 17-38) and 52% (85% Cl: 41-60) after 14 to 20 days and 21 to 27 days of follow-up
respectively, as assessed by confirmed positive PCR SARS-CoV-2 test without documenied
symptoms. No routing swabbing was documented for the parficipants (Table 7). In a large UK
household survey with longitudinal follow-up involving parficivanis with unknown baseline
serology status, Pritchard et al. reported significant reductions in the odds of asymptomatic
infections foliowing PIBNT vaccine 0-7 days, 8-20 days and 21 or mors days after the first
dose, ORs: 0.48 (856% Cl: 0.39-0.6) and 0.54 {95% Cl: 0.45-0.65) respectively, compared with
unvaccinated previcusly PCR negative individuals.” Nose and throat seff-swabs were
conducted every weelk for & month, and subsequently monthly for 12 months from enrolment.’”

A retrospective study in Qatar by Tang et al. showed that seronegative healthcare workers
with at least one dose of PIBNT were 0.58 fimes (95% CI 0.3-1.12) less likely than
unvaccinated healthcare workers to have an asympiomatic infection of the wiid-type virus
between 0-11 days past the date of vaccination and 0.58 times (85% CI: 0.3-1.13) less likely
than unvaccinatsd healthcare workers to have an asymptomatic infection betwaen »12 days
after the first dose and second dose.® This was a similar nensignificant finding to an lsrasii
study by Angel et al. showing that seronegative healthcare workers that were inoculated with
at least one dose of PIBNT were 0.48 limes (85% CL 0.19-1.28; p=0.12) less likely than
unvaccinated healthcare workers to develop asymplomatic infection against the wild-type of
the virus betwsen 7 {0 28 days past the vaccination date.’

VMariants of Concermn

A study conducted by Tang et al., which did not establish baseline seronegativity nor had a
routine swabbing protocol, used a matched test-negative case-conirol method fo investigate
the effectiveness of at least one dose of PBNT against the B.1.517.2 (Disita) variant at
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preventing asymptomatic infection.'? One dose of PIBNT past the 14% day onward from the
date of vaccination was found te reduce asymptomatic infection by 25.2% {(95% Ck 0.0-
78.7).2

Pl Dose Biizar BioMTech Vaooine
Wild Tvpe

Several studies found that a full-dose of PIBNT significantly reduced asymptomatic infection
from the wild-type sirain.*'"? Tang et al. found a reduction in transmission of asymptomatic
infection of fully vaccinated seronegative Qatari healthcare workers between 0-6 days past
the date of vaccination (IRR: 0.35 [95% CI: 0.11-1.08]) and from more than 7 days past the
date of vaccination of the sscond dese (IRR: 0.10 {95% CI: 0.04-0.22}).* This finding was
supported by Angel et al. who found similar significant reductions in asymptomatic infection.
PBNT fully vaccinated individuals were 0.09 times (95% Cl: 0.03-0.25; p<0.01) less likely as
unvaccinated individuals to have asymptomatic infection after at least 7 days from full
vaccination and 0.09 times (85% CI:0.01-0.35; p=0.002) times as likely to have asymptomatic
infection 21 days after fuli vaccination compared to unvaccinated individuais.® A retrospactive
cahort study by Andrejko et af. of 525 seronegative California residents found that a full-dose
of PIBNT had a 68.3% (95% Cl: 27.8-85.7%) reduction of asymptomatic infection of the wild-
type strain,™

Dagan et al. also demonstrated 90% effectivenass (85% Cl: 83-84) against asymptomatic
infection seven days after the second dose from the wild-type or B.1.17 (Alpha) strain. In an
Israeli study, which utilized the national public health surveillance data, Haas et al. reported
significantly higher vaccine effectiveness seven or more days after full dose PfBnT
vaccination, 90.4% (95% CI: 83.1-91.5)." The incidence rate per 100 800 person-days among
unvaccinated individuale was 54.6 compared with 3.2 in those vaccinated. Vaccine
effectiveness after 14 or more days was 93.8% (95% Cl: 83.3-94.2).™ Pritchard et al. also
found full dose vaccinaticn with PfBnT vaccine to significantly reduce the odds of
asymptomatic infection compared with unvaccinated previously PCR negative UK residents,
0.48 {95% Cl: 0.36-0.66).77

Variants of Concemn

The study conducted by Tang et al. found that a full-dose of PIBNT past the 14" day onward
from the date of vaccination was found to reduce asymptomatic infection by 35.9% (95% CI:
11.1-53.9) against the B.1.617.2 (Delta) variant.”

mRMA {Pfizer BiokTech and Moderna) Vaccines Effectiveness in the General
Population

One rew study was included in this update that examined the effectiveness of the Plizer
BieNTech or Modermnz vaccine against asymptomatic infection.

First or secend dose of mBENA vacoine
Wiid type

Tande et al. evaluated the effectiveness of at least one dose of either Moderna or PiBnT
vaccine among people who underwent molecular tests prior to & procedure or surgery.’”” The
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refative risk for a positive test during asymptomatic pre-procedure scresning in vaccinated
compared with unvaccinated was significantly lower (0.44 (95% ClI: 0.33-0.80)). Ten or more
days after the 1st dose, the risk of a positive test was also significantly lower ameng the
vaccinated (0.28 (25% CI: 0.16-0.49; p<.0001}). The risk of test positivity was similarly lower
among the vaccinated, after the second dose 0.27 (95% CI 0.12-0.60)."

Variants of Concern

Simiiar to the studies by Tande et al. and Bouton ef al, Tang ef al. found that use of at teast
ene dose of an mRNA-based vaccine past the 14" day enward from the date of vaceination
reduced asymplomatic infection by 44.3% (85% CL 0-78.4) against the B.1.817.2 (Dsita)
variant,’?

Moderna Vaccine Efficacy in the General Population

Of the four included studies reporting on Moderna, three new additional studies investigating
vaccing efficacy (n= 1) or effectiveness {n=2) of the Moderna vaccine against asymptamatic
infections were included in this update.

Firsl prdior Full Dose Boderne Vaogine
Wild type

A study of the Moderna vaccine by Baden et al. reported that 0.1% of the participants receiving
the first dose developed asympiomatic infection, assessed at the time of second dose with
nasal swabs, compared with 0.27% of the unvaccinated group 21 davs after the first dose,
which is suggestive of 61.4% efficacy against asymptematic carriage of the wild-type strain.
Parlicipants in this frial were negative for COVID-19 by RT-PCR ar antibody testing at
baseline. ™

A phase 2/3 randomized-control triat by Ali et al. in 3732 seronegative adolescents (age 12-
17 years) in the USA evaluating the vaccine efficacy of the Moderma vaccine is ongoing.®!
Participants were randomiy assigned in a 2:1 ratio to receive two injections of either the
Maoderna vaccine (n=2138), each containing 100 g or placebo (n=1042), 28 days apart. The
study reporied 0.97% of participants with an asymptomatic infection of those with a PCR-
positive swab with no respiratory symptoms present 14 days after the first dose compared to
2.70% of unvaccinated adolescents with asymptomatic infection; this is suggestive of 59.5%
(95% Cl: 28.4-77 3} vaccine efficacy against asymptomatic carriage of the wild-type strain.®
Fourteen days after the second dose, 1.17% of adolescents were had an asymptomatic
infection as confirmed by the presence of a PCR-pasitive swab compared to 1.54% of
unvaccinated adolescents with asymptomatic carriage of wild-type strain.®* Full vaccination
of Moderna is suggestive of 39.2% (85% CI: -24.7-68.7} vaccine efficacy againsi
asymptomatic carriage of the wild-type strain,™

Moderna VYaccine Effectiveness in the Genersl Population
First Dose Moderna Yaccine

Wild Tvpe

Transmissiciity of COVID-19 among vaccinated individuals 43



SPORS

DENCE
ALLEARCE

COVID-18 Evidence Network

1 support Decisior-making
. in Canada

A test-negative case-control study by Chemaitelly ot al. in Qatar suggested a vaccine efficacy
of 47.3% (95% Ci: 36.7-55.5) against asymplormnatic infection, defined as a PCR-positive test
conducted with no reported symptoms compatible with a respiratory tract infection, at least 14
days after a first dose. "

Variants of Concern

Another Qatari study by Tang et al. found that use of at least one dose of the Moderna vaccine
past the 14" day from the date of vaccination reduced asymptomatic infection by 57.4% (85%
Cl: 0-92.9) against the B.1.617.2 {Deita) variant.’?

il Dese Woderna Vaceine
Wild type

Chemaitelly et al. found that a full dose of Moderna was 92 5% effective (95% Cl: 84.8-88.9)
against asymptomatic carriage 14 days afier full vaccination. ™

Variants of Concern

Tang et al. found 80.2% vaccine effectiveness (85% Cl. 54.2-92.6) against asymptomatic
carriage of the Delta strain 14 days after full vaccination.’?

Janssen Vaccine Efficacy in the Generai Population

No new additional studies investigating vaccine efficacy or effectiveness of the J&J vaccine
against asymptomatic infections were inciuded in this update.

Full Dose Janssan vaccine

This is 2 single dose vaccine. The J&J vaccine did not show statistically significant efficacy
against asymptomatic infection in the first 28 days of follow-up. However, after 29 days post-
vaccination, asymptornatic infection, assessed via surveillance swabs at unspecified intervals
among baseline seronegative participants, was significantly lower among vaccinated
participants (74%, 85% Cl: 46.8-88.4%).5% Asymptomatic infection in this trial was assessed
by lack of symptoms on the day preceding, the day of, or any time after a positive PCR test.
Furthermore, efficacy as demonstrated by seroconversion in previcusly asymptomatic
participants was 74.2% compared with placebo (5% CI: 47.1; 88.6).%
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