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KEY POINTS 

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

• COVID-19 vaccination have been demonstrated to be associated with varied degrees 
of reduced household transmission of SARS-CoV-2, reduced incidence of 
asymptomatic infection, and a reduction in viral load, although data on the most 
recently emergent Delta VOC is required.  

• Evidence from four large household surveillance studies from the Netherlands, 
Finland, and Israel suggests that full-dose of AZ, PfBnT, Moderna, or J&J vaccines 
may prevent significantly reduced household transmission of wild-type or the B.1.1.7 
(Alpha) COVID-19 strain after 14 days of vaccination by at least 63%. No studies on 
vaccine effectiveness 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 followed 
with an extended interval l 
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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 threshold, suggestive of a lower viral load, in PfBnT, Moderna, or AZ vaccinated 
individuals compared with unvaccinated. The two included studies reporting viral load 
found a significant reduction in the viral RNA load in mRNA-based vaccinated 
individuals. 

• Further research is needed to evaluate post-vaccination infectivity and transmission of 
both the wild type COVID-19 virus and the variants of concern especially the B.1.617.2 
(Delta) variant.     
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dose.  However, the AZ vaccine standard dose was reported not to have significant efficacy 
against asymptomatic or unknown carriage with the wild type virus after 21 days of the first 
dose (7.8% (95% CI: -46.7-42.1) and after 14 days of the second dose 27.3% (95% CI: -17-
54.9)7 respectively.  

Several studies found that a full-dose of PfBNT or Moderna significantly reduced 
asymptomatic infection from the wild-type strain.8-12 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: 0.11-1.09]) and 
from more than 7 days past the date of vaccination (IRR: 0.10 [95% CI: 0.04-0.22]).8 This 
finding was supported by Angel et al. who found similar significant reductions in asymptomatic 
infection.9 A retrospective cohort study by Andrejko et al. of 525 seronegative California 
residents found that a full-dose of PfBNT had a 68.3% (95% CI: 27.9-85.7%) reduction of 
asymptomatic infection of the wild-type strain.10 

Dagan et al. demonstrated 90% effectiveness (95% CI: 83-94) against asymptomatic infection 
seven days after the second dose from the wild-type or B.1.17 (Alpha) strain.13 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: 89.1-91.5).14  

Tande et al. evaluated the effectiveness of at least one dose of either Moderna or PfBnT 
vaccine  among people who underwent molecular tests prior to a procedure or surgery.15 The 
relative risk for a positive test during asymptomatic pre-procedure screening in vaccinated 
compared with unvaccinated was significantly lower (0.44 (95% CI: 0.33-0.60)). Ten or more 
days after the 1st dose, the risk of a positive test was also significantly lower among the 
vaccinated (0.28 (95% 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).15 Lastly, Chemaitelly 
et al. found that a full-dose of Moderna was 92.5% effective (95% CI: 84.8-96.9) against 
asymptomatic carriage 14 days after full vaccination.11 

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 14th day onward from the date of vaccination, 
reduced asymptomatic infection by 44.3% (95% CI: 0-78.4) against the B.1.617.2 (Delta) 
variant.12 The study conducted by Tang et al., stratified by vaccine manufacturer and found 
that a full dose of PfBNT past the 14th 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) 
variant12 and that a full-dose of Moderna had 80.2% vaccine effectiveness (95% CI: 54.2-92.6) 
against asymptomatic carriage of the Delta strain 14 days after full vaccination12  

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

Results from Phase 2/3 vaccine efficacy studies of AZ vaccine compared with a comparator 
meningococcal vaccine in the United Kingdom, showed that the Ct values in infected 
vaccinated part
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after 14 days of the second dose in baseline seronegative efficacy cohorts.16 Furthermore, the  
vaccine recipients were PCR-positive for a significantly shorter period of time (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 symptomatic cases 
(p=0.1534). Vaccine recipients infected with the B.1.1.7 variant also showed significantly 
higher Ct values than control (p=0.0113).16 
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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.
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a lower mean Ct (E gene) of 26.2 in transmission index cases versus 28.9, (median 26.11 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 after natural infection has been observed in individuals 
with neutralizing antibody responses after natural infection, without transmission to close 
contacts.45 Although asymptomatic and especially pre-symptomatic transmission of 
SARSCoV-2 has been well documented, existing studies suggest that transmission risk is 
lower from asymptomatic individuals than symptomatic individuals.46  

The evidence for the transmissibility and transmission of COVID-19 infections in vaccinated 
individuals is rapidly evolving; therefore, the objective of this rapid review was to identify 
comparative observational studies and randomized controlled trials (RCTs) evaluating the 
effectiveness or efficacy of COVID-19 vaccination in reducing infection transmission, 
asymptomatic viral carriage, and other proxies of possible transmission, such as cycle 
threshold (Ct) values and viral load. This is an update of a previous report with a literature 
search that ended May 4th, 2021.1   

Methods 

An experienced medical information specialist developed and tested the search strategies 
through an iterative process in consultation with the review team.  The MEDLINE strategy was 
peer reviewed by another senior information specialist prior to execution using the PRESS 
Checklist.47 
 
Using the multifile option and deduplication tool available on the OVID platform, we searched 
Ovid MEDLINE®, including Epub Ahead of Print, In-Process & Other Non-Indexed Citations, 
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read in full text by two reviewers and assessed for eligibility based on the criteria outlined 
below (Table 1). Discrepancies were resolved by discussion or by a third reviewer. Reference 
lists of included studies were hand searched to ensure all relevant literature is captured.  

Table 1. Criteria for Inclusion 

Population Persons who had received COVID-19 vaccination irrespective of age, sex or 
gender. Animal studies were not included in this update. 

Intervention COVID-19 vaccination 
Comparator Non-vaccinated persons. 
Outcome 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 
transmissibility or infectivity of COVID-19 among vaccinated individuals 
were included.  

Study 
Design 

Comparative obser
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 Figure 1: Flowchart of Included Studies 

 

 

 

  

El
ig

ib
ili

ty
 

Sc
re

en
in

g 

Number of records identified 
through grey literature 

searching 

n=24 

Number of studies included in synthesis n=45 

March/May search (n=20) 

August update (n=25) 

Reasons for exclusion (n=150): 

Outcomes not of interest (n=102) 

Duplicate (n=18) 

Comparator not of interest (n=15) 

Study design not of interest (n=7) 

Other (n=5) 

Intervention not of interest (n=2) 

Population not of interest (n=1) 

Number of full-text articles 
assessed for eligibility 

n=24 

-



     



     

Transmissibility of COVID-19 among vaccinated individuals                                                 18 

Author/Country/Design Trial Information Participant 
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Author/Country/Design



     

Transmissibility of COVID-19 among vaccinated individuals                                                 20 

Table 3: Characteristics of Observational Studies 

Author/Country/Design Trial Information Participant 
Inclusion/Exclusion Criteria 

Vaccine Information Effectiveness Outcomes 

Author: Hall, 202156 
County: UK 
Date of Recruitment: Dec 2020-Feb 2021 
Trial Phase: Post Approval 
Design: Prospective Cohort 
Funding: Public Health England and the 
Department of Health and Social Care; 
NIHR 

Age: NR 
%Female: 84 
Type of comparator: 
Unvaccinated 
Sample Vaccine: NR 
Sample Control: NR 
Total Sample: NR 
VOC: B.1.1.7 

Health care workers at hospital, 
who could provide informed 
consent and anticipated 
remaining engaged in follow-up 
for 12 months. 

Vaccine: BNT162b2 
Manufacturer: Pfizer 
BioNTech 
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Author: Jones, 202123 
Country: UK 
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(FS/19/17/34172); Wellcome Trust 
intermediate clinical fellowship and Beit 
fellowship (201492/Z/16/Z) 

1st of November 2020; 
healthcare worker cohort was 
restricted to the working-age 
population (18-65 years of age). 
The household member cohort 
included all ages but was 
restricted to households with no 
more than one healthcare 
worker (4% of healthcare 
workers lived in multiple 
healthcare worker households) 
 

Author: Bouton, 202160 (Pre-print) 
Country: USA 
Date of recruitment: December 9, 2020-
February 23, 2021 
Trial Phase: Post approval 
Design: Case Control 
Funding:  

Age: 40(13) 
%Female: NR 
Comparator:  Unvaccinated 
Sample vaccine: 96 
Sample control: 329 
Total sample: 425 
VOC: NR 

Include: HCWs had been 
vaccinated prior to the vaccine 
initiative and were included in 
analyses. HCW who received a 
vaccination following their 
positive SARS-CoV-2 RT-PCR 
were included in the 
unvaccinated group. 

Vaccine: BNT162b2 or 
Moderna 
Manufacturers: Pfizer 
BioNTech or Moderna 
Number of Doses: 1 

• Asymptomatic 
(Asymptomatic testing is 
available to HCWs for 
workplace exposures, 
following out-of-state 
travel, and per request) 

• All PCR-positive 
(symptomatic and 
asymptomatic) 

Author: Regev-Yochay, 202125 (Pre-print) 
Country: Israel 
Date of recruitment: December 19, 2020 
– March 14, 2021 
Trial Phase: Post approval 
Design: Cohort 
Funding: Sheba Medical Center, Israel 
 

Age: NR 
%Female: NR 
Comparator:  Unvaccinated 
Sample vaccine:  
Sample control:  
Total sample: 3578 
VOC: NR 

Include: HCW at Sheba Medical 
Center (Israel) 
 

Vaccine: BNT162b2 or 
Moderna 
Manufacturers: Pfizer 
BioNTech or Moderna 
Number of Doses: 1 or 
2 

• Asymptomatic 
(Symptomatic or exposed 
to confirmed case) 

• Symptomatic 
• Severe cases 

Author: Lumley, 202121 (Pre-print) 
Country: England 
Date of recruitment: Through to February 
28, 2021 
Trial Phase: Post approval 
Design: Longitudinal Cohort 
Funding: Supported by the UK 
Government's Department of Health and 
Social Care. Also supported by the 
National Institute for Health Research 

Age: 39 (IQR:30-50) 
%Female: 74.0 
Comparator:  Unvaccinated 
seronegative 
Sample vaccine: NR 
Sample control: NR 
Total sample: 13,109 
VOC: B.1.1.7 

Include: Only those who 
participated in asymptomatic 
screening, symptomatic testing 
or vaccination from 01-
September-2020 onwards were 
included. All staff working for the 
hospitals were eligible to 
participate. 
 

Vaccine: BNT162b2 or 
ChAdOx1 nCoV-19 
Manufacturers: Pfizer 
BioNTech or Oxford 
AstraZeneca 
Number of Doses: 1 or 
2 

• Ct values 
• Symptomatic 
• Asymptomatic 

Asymptomatic (voluntary 
nasal and oropharyngeal 
swab PCR testing every 
two weeks and serological 
testing every two months) 
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Health Protection Research Unit (NIHR 
HPRU) in Healthcare Associated Infections 
and Antimicrobial Resistance at Oxford 
University in partnership with Public Health 
England (PHE) (NIHR200915), the NIHR 
Biomedical Research Centre, Oxford, and 
benefactions from the Huo Family 
Foundation and Andrew Spokes. 
Author: Pritchard, 202117 (Pre-print) 
Country: UK 
Date of recruitment: December 1, 2020 – 
April 3, 2021 
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-
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Trial Phase: Post Approval 
Design: Prospective cohort 
Funding: Ministry of Health 

Fully vaccinated residents: 
64.5% 
Comparator: Non-
vaccinated residents 
Sample Vaccine: 13 
Sample Control: 5 
Total Sample: 18 
VOC: 501Y.V2 

Exclude: NR 

Author: Salo, 20213 (Pre-print) 
Country: Finland 
Date of Recruitment: 27 Dec 2020- 24 
Mar 2021 
Trial Phase: Post approval 
Design: Retrospective 
Funding: InFLAMES and INVEST 
Flagship Programmes of the Academy of 
Finland. 

Age:  
Vaccinated: 47.1 ±13.1 
Unvaccinated: 43.8 ±14.5 
%Female: 86.5% 



     

Transmissibility of COVID-19 among vaccinated individuals                                                 28 

Unvaccinated HCWs at 
baseline, who were vaccinated 
later, were censored upon 
receiving their first vaccination 
dose 
 
Exclude: Excluded from the 
primary analysis were HCWs 
working at institutions that did 
not have a collective 
immunization period, partially 
vaccinated HCWs at baseline 
(i.e. received one vaccine dose), 
and those who had a RT-PCR-
confirmed SARS-CoV-2 
infection before immunization, or 
between immunization with the 
second dose until day seven or 
14 days post immunization. 

Author: de Gier, 20212 (Pre-print) 
Country: Netherlands 
Date of Recruitment: 1 Feb 2021- 27 May 
2021 
Trial Phase: Post Approval 
Design: Retrospective cohort 
Funding: Ministry of Health, Welfare and 
Sports 

Age: NR 
%Female: NR  

NR 
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antibody positive test before the 
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Trial Phase: Post Approval 
Design: Retrospective cohort 
(Observational) 
Funding: National Institute of Health (The 
Johns Hopkins Center of Excellence in 
Influenza Research and Surveillance, 
HHSN272201400007C), Johns Hopkins 
University, Maryland Department of Health, 
Centers for Disease Control and 
Prevention. 

Sample Vaccine: 49 
Sample Control: 96 
Total Sample: NR 
VOC: P.1, B.1.1.7, B.1.351, 
B.1.526, and B.1.526.1 

Pfizer-BioNTech (BNT162b2) or 
Moderna (Moderna) vaccines; 
specimens of a control 
unvaccinated cohort from a 
matched time frame 
 
Exclude: samples that had 
failed sequencing and were 
thought of as very low viral load 
or false positives did not yield 
infectious virus 

Manufacturer: Pfizer-
BioNTech, Moderna 
Number of Doses: 2 

 
 

Author: Gazit, 20214 (Pre-print) 
Country: Israel 
Date of Recruitment: 20 Dec 2020 and 17 
Mar 2021 
Trial Phase: Post Approval 
Design: Observational cohort 
Funding: None 

Age:  
index case: unvaccinated, 56 
±15, recently vaccinated 
once78 331.68
0 g
-0.003 Tc 0.003 Tw 9 7722b2.4 (r)2.4 (: )]TJ0 g
-0.003 Tc 0056 
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ChAdOx1, BNT162b2 or 
Moderna (for the latter 
we only included the first dose 
and only for the period ≥17 May) 
were excluded as these were 
too few to provide reliable 
estimates. 

Author: Tang, 2021
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Table 4: Risk of Bias Assessment for RCTs 

Author Randomization 

Deviation from 
intended 

intervention 
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Dagan et al.13  Moderate Moderate Low Low Low Low Low Moderate 

De Gier et al.2 Serious Serious Low Low Low Moderate NI Serious 

Duerr et al.30  Low Low Low Low Serious Serious NI Critical 

Gazit et al.4 Moderate Serious Low Moderate Low Low NI Serious 

Haas et al.14  Moderate Low Low Low Moderate Low NI Moderate 

Hall et al. 
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Vaccine Effectiveness against Infection Transmission 

Six studies reported on the effectiveness of the PfBNT, Moderna, J&J, and AZ vaccines 
against disease transmission; four new studies were included in this update (Table 6). Studies 
included examined vaccine effectiveness against the wild-type or B.1.1.7 (Alpha) strain; none 
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dose.3 At least one dose of an mRNA-based vaccine from the 14th day of vaccination onward, 
increased transmission to an unvaccinated child living in the household between the ages of 
3-18 years by 1.0% (95% CI: -53.9



     

Transmissibility of COVID
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AstraZeneca Vaccine Effectiveness in the General Population 
Wild type 

First Dose AstraZeneca 
In a large UK household survey with longitudinal follow-up among seronegative or seropositive 
individuals, Pritchard et al. reported significant reductions in the odds of asymptomatic 
infections following AZ vaccine 0-7 days, 8-
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preventing asymptomatic infection.12 One dose of PfBNT past the 14th day onward from the 
date of vaccination was found to reduce asymptomatic infection by 25.2% (95% CI: 0.0-
78.7).12     

Full Dose Pfizer BioNTech Vaccine 
Wild Type 

Several studies found that a full-dose of PfBNT significantly reduced asymptomatic infection 
from the wild-type strain.8-10 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: 0.11-1.09]) and from more than 7 days past the 
date of vaccination of the second dose (IRR: 0.10 [95% CI: 0.04-0.22]).8 This finding was 
supported by Angel et al. who found similar significant reductions in asymptomatic infection. 
PfBNT fully vaccinated individuals were 0.09 times (95% CI: 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 (95% CI:0.01-0.35; p=0.002) times as likely to have asymptomatic 
infection 21 days after full vaccination compared to unvaccinated individuals.9 A retrospective 
cohort study by Andrejko et al. of 525 seronegative California residents found that a full-dose 
of PfBNT had a 68.3% (95% CI: 27.9-85.7%) reduction of asymptomatic infection of the wild-
type strain.10 

Dagan et al. also demonstrated 90% effectiveness (95% CI: 83-94) 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: 89.1-91.5).14 The incidence rate per 100 000 person-days among 
unvaccinated individuals was 54.6 compared with 3.2 in those vaccinated. Vaccine 
effectiveness after 14 or more days was 93.8% (95% CI: 93.3-94.2).14 Pritchard et al. also 
found full dose vaccination with PfBnT vaccine to significantly reduce the odds of 
asymptomatic infection compared with unvaccinated previously PCR negative UK residents, 
0.48 (95% CI: 0.36-0.66).17  

Variants of Concern 

The study conducted by Tang et al. found that a full-dose of PfBNT past the 14th 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.12 

mRNA (Pfizer BioNTech and Moderna) Vaccines Effectiveness in the General 
Population 
One new study was included in this update that examined the effectiveness of the Pfizer 
BioNTech or Moderna vaccine against asymptomatic infection. 

First or second dose of mRNA vaccine 
Wild type 

Tande et al. evaluated the effectiveness of at least one dose of either Moderna or PfBnT 
vaccine among people who underwent molecular tests prior to a procedure or surgery.15 The 
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relative risk for a positive test during asymptomatic pre-procedure screening in vaccinated 
compared with unvaccinated was significantly lower (0.44 (95% CI: 0.33-0.60)). Ten or more 
days after the 1st dose, the risk of a positive test was also significantly lower among the 
vaccinated (0.28 (95% 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).15  

Variants of Concern 

Similar to the studies by Tande et al. and Bouton et al., Tang et al. found that use of at least 
one dose of an mRNA-based vaccine past the 14th day onward from the date of vaccination 
reduced asymptomatic infection by 44.3% (95% CI: 0-78.4) against the B.1.617.2 (Delta) 
variant.12 

Moderna Vaccine Efficacy in the General Population 
Of the four included studies reporting on Moderna, three new additional studies investigating 
vaccine efficacy (n= 1) or effectiveness (n=2) of the Moderna vaccine against asymptomatic 
infections were included in this update. 

First and/or Full Dose Moderna Vaccine 
Wild type 

A study of the Moderna vaccine by Baden et al. reported that 0.1% of the participants receiving 
the first dose developed asymptomatic infection, assessed at the time of second dose with 
nasal swabs, compared with 0.27% of the unvaccinated group 21 days after the first dose, 
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A test-negative case-control study by Chemaitelly et al. in Qatar suggested a vaccine efficacy 
of 47.3% (95% CI: 36.7-55.5) against asymptomatic 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.11  

Variants of Concern 

Another Qatari study by Tang et al. found that use of at least one dose of the Moderna vaccine 
past the 14th day from the date of vaccination reduced asymptomatic infection by 57.4% (95% 
CI: 0-92.9) against the B.1.617.2 (Delta) variant.12 

Full Dose Moderna Vaccine 
Wild type 

Chemaitelly et al. . (o7-5.8ne (nf)5.8 (ec)-1.7))0.7 uce 
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de Gier et al.2   
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Table 7: First-dose Vaccine Efficacy or Effectiveness Against Asymptomatic Infection  

Vaccine Author Country Strain targeted by PCR 
Baseline 
Serology 

Dosing 
Schedule 

Follow-up 
days* Outcomes 

Vaccine Efficacy or Effectiveness 
(95%CI)⁺ 
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Table 8: Full-dose Vaccine Efficacy or Effectiveness Against Asymptomatic Infection 

Vaccine Author Country Strain targeted by PCR 
Baseline 
Serology 

Dosing 
Schedule 

Follow-up 
days* Outcomes 

Vaccine Efficacy or 
Effectiveness (95%CI)⁺ 

AstraZeneca 
(ChAdOx1 
nCoV-19) 

Voysey et al.7 (RCT) UK Wild type Negative 
LD or SD 
and SD >14 

Asymptomatic or 
unknown 27.3% (-17-54.9)  

Voysey et al.
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Vaccine Author Country Strain targeted by PCR 
Baseline 
Serology 

Dosing 
Schedule 

Follow-up 
days* Outcomes 

Vaccine Efficacy or 
Effectiveness (95%CI)⁺ 

became 
symptomatic) 

Pritchard et al.17 UK Wild type and B.117 Both NA NR Asymptomatic OR:0.48(0.36 to 0.66) 
Pfizer  
[Press Release]50 Israel Wild type and B.1.1.7 Unknown NA >14 Asymptomatic 94% 
Tang et al.12 Qatar VOC Delta NR NA ≥14 Asymptomatic 35.9 (11.1-53.9) 
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Table 9: Ct Values 

Vaccine Author Country Virus type Baseline 
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Vaccine Author Country Virus type Baseline 
Serology 

1st or 
2nd 
dose 

Follow-
up 
days 

Sub-population 

Ct Values 
(Vaccinated), 
Median (IQR), 
unless 
otherwise 
specified 

Ct Values 
(Unvaccinated), 
Median (IQR), 
unless 
otherwise 
specified 

Effect size/p-values 

1 0 to 20 

Delta (17 May 
2021 to 13 Jun 
2021) 

29.93 (Q1, Q3: 
22 to 34.21) 21.5 (Q1, Q3: 

16.5 to 31.64) for 
not previously 
PCR positive; 
30.86 (Q1, Q3: 
29.5 to 34.28) for 
previously PCR 
positive 

NR 
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Vaccine Author Country Virus type Baseline 
Serology 

1st or 
2nd 
dose 

Follow-
up 
days 

Sub-population 

Ct Values 
(Vaccinated), 
Median (IQR), 
unless 
otherwise 
specified 
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median Ct values among unvaccinated residents (12.8, IQR: 12.4-14.9) were significantly 
lower (p=0.009) than vaccinated residents (19.4, IQR: 18.9-25.5).24 Furthermore, viral load 
was -2.4 mean log10 lower among the vaccinated cohort (p=0.004).24 In another large cohort 
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In a pre-print by Riemersma et al., the authors included  the Ct values of RT-PCR SARS-CoV-
2 positive people from a single Wisconsin commercial laboratory with self-reported vaccination 
status between June 28 through July 24, 2021.36 There were 291 specimens positive for 
SARS-CoV-2, with 79 people indicating that they were fully vaccinated and 212 unvaccinated 
individuals. The authors reported no significant differences in Ct values of vaccinated and 
unvaccinated people (p=0.85); the mean or median values or the previous serology of the 
sample were not reported. Of the 42 people identified with a Delta infection it was reported 
that there was no difference in Ct values (p=0.61).36         

Viral Load 

Two USA studies reported on viral load; one study is new to 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.31 Thompson et al. found that the mean viral RNA load for partially and fully vaccinated 
healthcare workers, with a mRNA-based vaccine, who were at least 14 days past the date of 
vaccination had lower presence of virus compared to their unvaccinated counterparts 
(2.3+1.7 Log10 copies/mL vs. 3.8+1.7 Log10 copies/mL).31 This represented at least 40.2% 
lower viral RNA load after at least partial vaccination.31  

A second retrospective cohort study of five vaccinated and five unvaccinated asymptomatic 
nursing home residents in a single nursing home evaluated the effectiveness of at least one 
dose of the PfBNT vaccine on attenuating viral load.24 Viral load was -2.4 mean log10 lower 
among the vaccinated cohort (p=0.004).24 

Discussion 

In this update, 25 additional studies were included. Therefore, this review has a total of 45 
included studies. Four new studies from the Netherlands, Finland, and Israel evaluating 
household transmission following vaccination found that PfBNT, Moderna, AZ, and J&J 
vaccines significantly reduce the risk of household transmission.2-5 The majority of the 
vaccines included in this review demonstrated efficacy and effectiveness against 
asymptomatic wild-type COVID-19 infections. There is some limited evidence that there is 
moderate efficacy and effectiveness of vaccines against the B.1.617.2 (Delta) strain of the 
virus. 

The AZ, PfBnT, and Moderna vaccines were found to be significantly associated with higher 
Ct values than their respective comparators, suggesting that these vaccines may potentially 
reduce viral load and consequently lower the risk of transmission. It is however noteworthy 
that the relationship between viral load, viral shedding, infectivity, and the duration of infectivity 
are not well understood. Ct values are also subject to error.65 Furthermore, although there 
were statistically significant differences in median Ct values between vaccinated and 
unvaccinated individuals, most of the Ct values for both the vaccinated and unvaccinated 
individuals were <29, which clinically both indicate that the cycle thresholds were strongly 
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There were significant limitations to many of the included studies. It was not possible to directly 
compare findings across studies owing to variations in the assessment of asymptomatic 
status, the testing used, and timing of these assessments. Also, the possibility of persistent 
PCR positivity after COVID-
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to those unvaccinated. However, more studies need to be conducted to fully understand the 
protection gleaned from vaccination. Until then, expanded prevention strategies, such as 
universal indoor masking, may help prevent the spread of the Delta variant. 
 
Recommendations 
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Process, In-Data-Review & Other Non-Indexed Citations and Daily <1946 to August 20, 
2021> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     exp COVID-19 Vaccines/ (4322) 
2     ((COVID-19 or COVID19) adj5 (immun* or inoculat* or vaccin*)).tw,kf. (19693) 
3     ((coronavirus* or corona virus*) adj5 (immun* or inoculat* or vaccin*)).tw,kf. (4818) 
4     ((2019-nCoV or nCoV or n-CoV or SARS-CoV-  -
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33     ((2019-nCoV or nCoV or n-CoV or SARS-CoV-2 or SARS-CoV2 or SARSCoV-2 or 
SARSCoV2 or SARS2) adj5 spread*).tw,kf. (5291) 
34     (unvaccinat* or nonvaccinat* or non-vaccinat* or "not vaccinat*").tw,kf. (42643) 
35     or/15-34 [TRANSMISSION] (1923307) 
36     14 and 35 [COVID-19 VACCINES - DISEASE TRANSMISSION] (16076) 
37     (controlled clinical trial or randomized controlled trial or pragmatic clinical trial or 
equivalence trial).pt. (1248935) 
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82     exp Animals/ not Humans/ (16123202) 
83     81 not 82 [ANIMAL-ONLY REMOVED] (3982) 
84     (202105* or 202106* or 202107* or 202108*).dt. (478611) 
85     83 and 84 [UPDATE PERIOD] (576) 
86     85 use ppez [MEDLINE RECORDS] (576) 
87     SARS-CoV-2 vaccine/ (8936) 
88     ((COVID-19 or COVID19) adj5 (immun* or inoculat* or vaccin*)).tw,kw. (22548) 
89     ((coronavirus* or corona virus*) adj5 (immun* or inoculat* or vaccin*)).tw,kw. (5596) 
90     ((2019-nCoV or nCoV or n-CoV or SARS-CoV-2 or SARS-CoV2 or SARSCoV-2 or 
SARSCoV2 or SARS2) adj5 (immun* or inoculat* or vaccin*)).tw,kw. (13897) 
91     (((BNT162 or BNT162-01 or BNT162a1 or BNT162b1 or BNT162b2 or BNT162c2) and 
vaccin*) or N38TVC63NU).tw,kw. (1157) 
92     (((AZD1222 or ChAdOx1) and vaccin*) or Covishield$2 or B5S3K2V0G8).tw,kw. (772) 
93     ((Moderna and vaccin*) or EPK39PL4R4).tw,kw. (459) 
94     ((mRNA adj3 vaccin*) and (COVID-19 or COVID19 or coronavirus* or corona virus* or 
2019-nCoV or nCoV or n-CoV or SARS-CoV-2 or SARS-CoV2 or SARSCoV-2 or 
SARSCoV2 or SARS2)).tw,kw. (1814) 
95     ((messenger RNA adj3 vaccin*) and (COVID-19 or COVID19 or coronavirus* or corona 
virus* or 2019-nCoV or nCoV or n-CoV or SARS-CoV-2 or SARS-CoV2 or SARSCoV-2 or 
SARSCoV2 or SARS2)).tw,kw. (161) 
96     (LV-SMENP-DC and vaccin*).tw,kw. (5) 
97     ((Ad5-nCoV and vaccin*) or hAdOx1 nCoV-19).tw,kw. (37) 
98     (("Ad26.COV2.S" or Ad26COVS1 or JNJ 78436735 or JNJ-78436735 or JT2NS6183B) 
and vaccin*).tw,kw. (158) 
99     (severe acute respiratory syndrome vaccine/ or virus vaccine/) and (coronavirinae/ or 
betacoronavirus/ or exp SARS-related coronavirus/ or coronavirus infection/) (1111) 
100     or/87-99 [COVID-19 VACCINES] (36579) 
101     coronavirus disease 2019/pc [prevention] (16383) 
102     coronavirus infection/pc [prevention] (10779) 
103     pandemic/pc [prevention] (14596) 
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117     or/101-116 [TRANSMISSION] (1771114) 
118     100 and 117 [COVID-19 VACCINES - DISEASE TRANSMISSION] (18078) 
119     exp randomized controlled trial/ or controlled clinical trial/ (1492681) 
120     clinical trial/ (1541965) 
121     exp "controlled clinical trial (topic)"/ (217360) 
122     (randomi#ed or randomi#ation? or randomly or RCT or placebo*).tw,kw. (3785088) 
123     ((singl* or doubl* or trebl* or tripl*) adj (mask* or blind* or dumm*)).tw,kw. (760770) 
124     trial.ti. (939819) 
125     or/119-124 [RCT FILTER] (5250210) 
126     118 and 125 [RCTs] (1545) 
127     controlled clinical trial/ (558033) 
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167     126 or 144 or 166 [ALL STUDY DESIGNS] (5730) 
168     exp animal/ or exp animal experimentation/ or exp animal model/ or exp animal 
experiment/ or nonhuman/ or exp vertebrate/ (54468436) 
169     exp human/ or exp human experimentation/ or exp human experiment/ (42855732) 
170     168 not 169 (11614435) 
171     167 not 170 [ANIMAL-ONLY REMOVED] (5365) 
172     (202105* or 202106* or 202107* or 202108*).dc. (933210) 



     


