Supplementary material Filel

Full Search Strategy

In order to frame the main research question, we applied the PICO (Participant-Intervention-Comparator-

Outcomes) framework to define our research question. (Schardt et al., 2007) The search terms were arranged

using the boolean logic.

P=population

I=vaccine

C=controls (unvaccinated)

O=effectiveness in CoVID19 prevention (RR)

Search terms: COVID19 vaccine [AND] effectiveness[OR]efficacy

Last conducted on: 11/05/2021

1. PubMed

(((effectiveness OR efficacy OR Real World OR Phase 3 OR Phase 4)) AND (("Vaccination"[Mesh] OR
"Immunization Programs'[Mesh] OR "Vaccines'[Mesh] OR vaccin*[tiab] OR immunization*[tiab] OR
immunisation*[tiab]))) AND ((("COVID-19"[Mesh] OR "SARS-CoV-2"[Mesh] OR "COVID-19 Vaccines"[Mesh]
OR "COVID-19 Serological Testing"[Mesh] OR "COVID-19 Nucleic Acid Testing"[Mesh] OR "SARS-CoV-2
variants" [Supplementary Concept] OR "COVID-19 drug treatment” [Supplementary Concept] OR "COVID-
19 serotherapy" [Supplementary Concept] OR "2019-nCoV" OR "2019nCoV" OR "cov 2" OR "Covid-19" OR
"sars coronavirus 2" OR "sars cov 2" OR "SARS-CoV-2" OR "severe acute respiratory syndrome coronavirus 2"
OR "coronavirus 2" OR "COVID 19" OR "COVID-19" OR "2019 ncov" OR "2019nCoV" OR "corona virus disease
2019" OR "cov2" OR "COVID-19" OR "COVID19" OR "nCov 2019" OR "nCoV" OR "new corona virus" OR "new
coronaviruses" OR "novel corona virus" OR "novel coronaviruses" OR "SARS Coronavirus 2" OR "SARS2" OR
"SARS-COV-2" OR "Severe Acute Respiratory Syndrome Coronavirus 2")))

Search

Query

Results

#1

Search: (("COVID-19"[Mesh] OR "SARS-CoV-2"[Mesh] OR "COVID-19 Vaccines"[Mesh]
OR "COVID-19 Serological Testing"[Mesh] OR "COVID-19 Nucleic Acid Testing"[Mesh]
OR "SARS-CoV-2 variants" [Supplementary Concept] OR "COVID-19 drug treatment"
[Supplementary Concept] OR "COVID-19 serotherapy" [Supplementary Concept] OR
"2019-nCoV" OR "2019nCoV" OR "cov 2" OR "Covid-19" OR "sars coronavirus 2" OR "sars
cov 2" OR "SARS-CoV-2" OR "severe acute respiratory syndrome coronavirus 2" OR
"coronavirus 2" OR "COVID 19" OR "COVID-19" OR "2019 ncov" OR "2019nCoV" OR
"corona virus disease 2019" OR "cov2" OR "COVID-19" OR "COVID19" OR "nCov 2019"
OR "nCoV" OR "new corona virus" OR "new coronaviruses" OR "novel corona virus" OR
"novel coronaviruses" OR "SARS Coronavirus 2" OR "SARS2" OR "SARS-COV-2" OR

"Severe Acute Respiratory Syndrome Coronavirus 2"))

130,245

#2

Search: ("Vaccination"[Mesh] OR  '"Immunization  Programs"[Mesh] OR
"Vaccines"[Mesh] OR vaccin*[tiab] OR immunization*[tiab] OR immunisation*[tiab])

447,082

#3

Search: (effectiveness OR efficacy OR Real World OR Phase 3 OR Phase 4)

10,214,491



https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/

#4 Search: #1 AND #2 AND #3 Filters: Clinical Trial, Meta-Analysis, Randomized | 4,903
Controlled Trial, Systematic Review, Review
2. MedRxiv

https://www.medrxiv.org/search/%2528effectiveness%252Bor%252Befficacy %252Bor%252Breal %252Bworld
%252Bor%252Bphase%252B3%252Bor%252Bphase %252B4 %2529 %252Band %252B %2528covid %252Bor%252
Bsars-cov-2%2529%252Band %252Bvaccine

Search | Query Results
"(covid-19 or sars-cov-2) and vaccine and (effectiveness OR efficacy OR Real World OR | 2,390
Phase 3 OR Phase 4)"
3. SSRN
https://papers.ssrn.com/sol3/results.cfm?RequestTimeout=50000000
Search | Query Results
covid-19 and vaccine and effectiveness 40
4. Authorea
https://www.authorea.com/preprints
Search | Query Results
VACCINE + SARS-COV-2 7

5. Clinical Trials

https://clinicaltrials.gov/ct2/results?term=vaccine+%?28effectiveness+or+efficacy %29&cond=covid+19+or+sars-
cov-2&Search=Clear&age_v=&gndr=&type=&rslt=

Search | Query Results
(covid-19 or sars-cov-2) AND vaccine AND (effectiveness or efficacy) 186
6. Cochrane Library
https://www.cochranelibrary.com/advanced-search?cookiesEnabled
Search | Query Results
(covid19 vaccine) or (sars-cov-2 vaccine) and effectiveness 201
7. COVID-NMA
https://covid-nma.com/vaccines/mapping/
Search | Query Results
vaccines 33



https://pubmed.ncbi.nlm.nih.gov/?term=%2324+AND+%28%2323+AND+%2322%29&filter=pubt.clinicaltrial&filter=pubt.meta-analysis&filter=pubt.randomizedcontrolledtrial&filter=pubt.systematicreview&size=100&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/
https://pubmed.ncbi.nlm.nih.gov/?term=%2324+AND+%28%2323+AND+%2322%29&filter=pubt.clinicaltrial&filter=pubt.meta-analysis&filter=pubt.randomizedcontrolledtrial&filter=pubt.systematicreview&size=100&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/?term=%2324+AND+%28%2323+AND+%2322%29&filter=pubt.clinicaltrial&filter=pubt.meta-analysis&filter=pubt.randomizedcontrolledtrial&filter=pubt.systematicreview&size=100&sort=relevance
https://pubmed.ncbi.nlm.nih.gov/?term=%2324+AND+%28%2323+AND+%2322%29&filter=pubt.clinicaltrial&filter=pubt.meta-analysis&filter=pubt.randomizedcontrolledtrial&filter=pubt.systematicreview&size=100&sort=relevance
https://covid-nma.com/vaccines/mapping/

Supplementary material File 2
Meta-analysis: between-study heterogeneity

2.1 Partially vaccinated, first dose effectiveness, any Sars-Cov2 positive PCR

Table S1) Outliers, partially vaccinated. The outliers test identified which study’s confidence interval did
not overlap with the confidence interval of the random pooled effect. Concerning the meta-analysis on

partially vaccinated (any positive PCR), seven studies presented an extreme effect size estimate.

Identified outliers (random-effects model)
"Daniel", "Hall", "Shotri A", "Pritchard", "Swift", "Abu-Raddad", "Abu-Raddad"
Results with outliers removed
Wifixed)
RR [95%-CI %] % W(random) exclude

Amit 0.2302 [0.1706; 0.3107] 1.3 7.2
Benenson 0.2217 [0.1584; 0.3101] 1.0 7.0
Britton 0.1483 [0.0951; 0.2314] 0.6 6.3
Dagan 0.1846 [0.1719; 0.1982] 23.1 8.2
Daniel 0.6987 [0.5591; 0.8731] 0.0 0.0 *
Hall 0.0075 [0.0059; 0.0096] 0.0 0.0 *
Lopez Bernal A70  0.1892 [0.1747; 0.2049] 18.3 8.2
Lopez Bernal B70  0.2066 [0.1918; 0.2226] 21.0 8.2
Lopez Bernal A80  0.4081 [0.3794; 0.4389] 22.0 8.2
Pawloski 0.1487 [0.1279; 0.1728] 5.2 8.0
Tenforde 0.5707 [0.3805; 0.8560] 0.7 6.6
Shotri A 0.7130 [0.6042; 0.8413] 0.0 0.0 *
Shotri B 0.4422 [0.3802; 0.5143] 5.1 8.0
Pritchard 0.0357 [0.0323; 0.0393] 0.0 0.0 *
Swift 0.7328 [0.5975; 0.8988] 0.0 0.0 *
Angel 0.5949 [0.2781; 1.2725] 0.2 4.3
Abu Raddad 0.8283 [0.7870; 0.8717] 0.0 0.0 *
Abu Raddad 0.9080 [0.8717; 0.9458] 0.0 0.0 *
Jones A 0.2355 [0.1125; 0.4930] 0.2 44
Jones B 0.1270 [0.0519; 0.3109] 0.1 3.7
Fabiani 0.3554 [0.1863; 0.6782] 0.3 5.0
Gras Valenti 0.5470 [0.3811; 0.7850] 0.9 6.8

Meta-analysis with outliers removed
Number of studies combined: k =15

RR [95%-CI %] z p-value

Fixed effect model  0.2397 [0.2317; 0.2481] -81.99 0
Random effects
model 0.2679 [0.2130; 0.3369] -11.27 <0.0001
Quantifying heterogeneity:
tau”2 = 0.1657 [0.0822; 0.6127]; tau = 0.4070 [0.2867;
0.7827]
172 =97.0% [96.0%; 97.7%]; H =5.73 [5.00;
6.56]




Test of heterogeneity: Q d.f. p-value
459.09 14 <0.0001

Details on meta-analytical method:

- Inverse variance method

- DerSimonian-Laird estimator for tau”2

- Jackson method for confidence interval of tau”2 and tau

Figure.S1) Forest plot, partially vaccinated. Any positive PCR RR >14 days after first dose. Outliers excluded,
RE IV method. Identified outliers: "Daniel"”, "Hall", "Shotri A", "Pritchard", "Swift", "Abu-Raddad A", "Abu-
Raddad B". The outlying studies were still displayed. However, their weight in the meta-analysis has been set
to 0%; therefore, they were excluded from pooling. Overall RR=0.27 and RRR=73%. Heterogeneity: t>= 0.1657
[0.0822; 0.6127]; tau = 0.4070 [0.2867; 0.7827]; I* = 97.0% [96.0%; 97.7%]; H = 5.73 [5.00; 6.56]. Test of
heterogeneity: Q=459.09 (d.f=14 p-value < 0.0001). The updated RE RR was 0.23[0.2130; 0.3369], with
RRR=77% compared to unvaccinated.

Partially vaccinated, any positive PCR, outliers excluded

Experimental Control Weight Weight Risk Ratio Risk Ratio

Study Events Total Events Total (fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% ClI
Amit 78 7214 89 1895 13% 7.2% 023[0.17,0.31] -
Benenson 40 5297 213 6252 1.0% 7.0% 022[0.16;0.31] <+
Britton 25 376 39 87 06% 6.3% 0.15(0.10; 0.23] -
Dagan 872 488019 5775 596618 23.1% 82% 0.18(0.17; 0.20] o
Daniel 112 6144 234 8969 0.0% 0.0% 0.70 (0.56; 0.87] ;
Hall 66 13716 902 1405 0.0% 0.0% 0.01(0.01,0.01) g
Lopez Bemal A70 587 10544 15287 51955 18.3% 82% 0.19(0.17;0.20] - |
Lopez Bernal B70 672 11052 15287 51955 21.0% 82% 021[0.19,0.22] n
Lopez Bernal ABD 650 4378 8988 24706 220% 82% 041[0.38;044] k + |
Pawloski 193 31069 1298 31069 52% 8.0% 015[0.13,0.17) =
Tenforde 18 62 146 287 07% 6.6% 0.57[0.38;0.86) -
Shotri A 161 2861 723 9160 0.0% 0.0% 0.71[0.60;0.84)
Shotri B 207 5931 723 9160 5.1% 8.0% 0.44[0.38,051] L8
Pritchard 417 373402 11697 373402 00% 0.0% 0.04 [0.03; 0.04] i
Swift 98 3210 997 23931 0.0% 0.0% 0.73[0.60,0.90)
Angel 37 5761 8 741 02% 43% 0.59(0.28; 1.27] —
Abu-Raddad A 892 2133 18075 35801 00% 0.0% 0.83(0.79,087] i
Abu-Raddad B 1329 2909 20177 40103 00% 0.0% 0.91(0.87,0.95) :
Jones A 8 2010 56 3314 02% 44% 024[0.11,049] -
Jones B 5 4867 113 13970 01% 37% 0.13(0.05;0.31] *—'“l
Fabiani 9 138 169 921 03% 5.0% 0.36 (0.19, 0.68] +—
Gras Valenti 39 138 31 60 09% 6.8% 0.55(0.38,0.79] . -
Total (fixed effect, 95% Cl) 981231 1285761 100.0% - 0.24 [0.23; 0.25]
Total (random effects, 95% Cl) - 100.0% 0.27 [0.21; 0.34) *

2 | Y P

Heterogeneity: Tau® = 0.1657, Chi* = 459.09, df = 14 (P < 0.01); ¥ = 97%

Figure.S2a) Influence analysis. Partially vaccinated, any positive PCR. Influence analysis studied the extreme
values in the graphs through different influence measures. Each subplot graphs included the influence
estimates for each study of our meta-analysis. Arbitrary cut-offs define an influential case, which is displayed

in red.[21] “Hall” resulted as the most influential in partially vaccinated (any positive PCR) meta-analysis.
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Figure.S2b) Baujat plot. Partially vaccinated, any positive PCR. Contribute to overall heterogeneity Q (x) and
effect size(y). “Pritchard”, “Abu Raddad B” and “Hall” were the most influential on the overall heterogeneity.
“Abu Raddad B” contributed the most to the pooled result.

et DGy COMTEon

Figure.S3) Leave-One-Out Analysis. Partially vaccinated, any positive PCR. The first plot shows that by
omitting “Abu-Raddad B” study, the 12 is slightly reduced. Moreover, “Swift”, “Daniel” and “Britton”
contributed to the overall heterogeneity. In the second plot the overall effect estimate changed with two studies
removed. In particular, by removing “Pritchard” the RR increased to 0.29, while RR increased to 0.32 after

removing “Hall”.
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Figure.S4) GOSH Diagnostics. Partially vaccinated, any positive PCR. GOSH plots did not show clear
patterns in our data. The effect size distribution was homogeneous, in contrast, the heterogeneity curve
presented an asymmetric distribution with a sharp peak. The three algorithms, k -means, DBSCAN and the
Gaussian Mixture Model, detected up to eleven clusters which might potentially contribute to the pooled
imbalance, and all of them identified the study “Hall”(6) as contributing to the overall heterogeneity.

GOSH Diagnostics

- Number of K-means clusters detected: 3

- Number of DBSCAN clusters detected: 11
- Number of GMM clusters detected: 9
Identification of potential outliers 2.2 Fully vaccinated, any Sars-
K-means: Study 6 Cov2 positive PCR

DBSCAN: Study 6, Study 14, Study 11, Study 9, Study 10, Study 21, Study
1, Study 8

Gaussian Mixture Model: Study 6, Study 14, Study 11, Study 9, Study 10,
Study 21, Study 1, Study 8




Table S2) Outliers, fully vaccinated. The outliers function in full vaccination protocol meta-analysis detected

seven outliers.

Identified outliers (random-effects model)

"Dagan", "Hall", "Pawloski", "Pritchard", "Swift", "Abu Raddad A", "Abu Raddad B"
Results with outliers removed

Wi(fixed)
RR [95%-CI %] % W(random) excluded
Benenson 0.0504 [0.0259; 0.0981] 5.2 10.9
Britton 0.0514 [0.0238; 0.1108] 3.9 10.3
Dagan 0.0136 [0.0104; 0.0177] 0.0 0.0 *
Daniel 0.0189 [0.0070; 0.0507] 2.4 8.9
Hall 0.0078 [0.0039; 0.0155] 0.0 0.0 *
Lopez Bernal B80 0.1614 [0.1283; 0.2031] 44.2 13.0
Pawloski 0.3638 [0.3037; 0.4360] 0.0 0.0 *
Bouton 0.0304 [0.0187; 0.0494] 9.9 11.9
Tenforde 0.1035 [0.0153; 0.6994] 0.6 4.7
Pritchard 0.0062 [0.0049; 0.0078] 0.0 0.0 *
Sansone 0.1504 [0.1104; 0.2049] 24.4 12.7
Swift 0.0164 [0.0114; 0.0235] 0.0 0.0 *
Angel 0.1448 [0.0756; 0.2773] 5.5 11.0
Abu Raddad A 0.1917 [0.1473; 0.2495] 0.0 0.0 *
Abu Raddad B 0.4027 [0.3533; 0.4592] 0.0 0.0 *
Corchado 0.2338 [0.0745; 0.7337] 1.8 8.0
Fabiani 0.0316 [0.0110; 0.0903] 2.1 8.6

Meta-analysis with outliers removed

Number of studies combined: k =10

RR [95%-
CI %] z p-value
Fixed effect model 0.1109 [0.0952; 0.1291] -28.26 <0.0001
Random effects
model 0.0735 [0.0440; 0.1228] -9.97 <0.0001

Quantifying heterogeneity:
tau”2 = 0.5132 [0.1894; 2.4139]; tau = 0.7164 [0.4352; 1.5537]
I"2 =87.3% [78.6%; 92.4%]; H =2.80 [2.16; 3.63]

Test of heterogeneity:
p_
Q d.f. value
70.61 9 <0.0001

Details on meta-analytical method:
- Inverse variance method
- DerSimonian-Laird estimator for tau”2

- Jackson method for confidence interval of tau”2 and tau




Figure.S5) Forest plot. Fully vaccinated, any positive PCR test RR =7 days after full vaccination schedule
fulfilment. Outliers exluded, RE, IV method. Identified outliers: "Dagan", "Hall", "Pawloski", "Pritchard",
"Swift", "Abu Raddad A", "Abu Raddad B". The RE reduced meta-analysis showed an overall RR=0.07
(p<0.0001), therefore, the RRR of any positive PCR approached 93% one week after the full vaccination
protocol. The I? heterogeneity shrunk (12=87.3% 2= 0.5132 [0.1894; 2.4139]), but the heterogeneity test was still
significant (Q=70.61, p<0.0001).

Fully vaccinated, any positive PCR, outliers excluded

Study
Benenson
Britton

Dagan

Daniel

Hall

Lopez Bernal B80
Pawloski
Bouton
Tenforde
Pritchard
Sansone

Swift

Angel

Abu Raddad A
Abu Raddad B
Corchado
Fabiani

Total (fixed effect, 95% Cl)

Experimental
Events Total
9 5239

7 304

55 392560

4 8121

8 1605

69 1175
159 31069
17 5913

1 19

72 373402
40 6904
30 44011
19 5372
50 515
179 877
3 1779

4 5182
884047

Total (random effects, 95% ClI)

Prediction interval

Events
213
39
6100
234
902
8966
437
329
146
11697
48056
997
17
16354
19396
128
26

Control Weight
Total

6252  52%
87  3.9%
592486 0.0%
8969 2.4%
1405 0.0%
24706 44.2%
31069  0.0%
3481 9.9%
287 06%
373402 0.0%
1247583 24.4%
23931 0.0%
696 5.5%
32293 0.0%
38273 0.0%
17744 1.8%
1064 21%

2403728 100.0%

Heterogeneity: Tau™ = 0.5132; Chi* = 7061, df =9 (P=001); P=87%

Weight

10.9%
10.3%
0.0%
8.9%
0.0%
13.0%
0.0%
11.9%
4.7%
0.0%
12.7%
0.0%
11.0%
0.0%
0.0%
8.0%
8.6%

100.0%

Risk Ratio

(fixed) (random) IV, Fixed + Random, 95% CI

0.05[0.03; 0.10]
0.05[0.02; 0.11]
0.01[0.01: 0.02]
0.02 [0.01; 0.05]
0.01[0.00; 0.02]
0.16[0.13; 0.20]
0.36 [0.30; 0.44]
0.03 [0.02; 0.05]
0.10[0.02; 0.70]
0.01[0.00; 0.01]
0.15[0.11; 0.20]
0.02[0.01; 0.02]
0.14 [0.08; 0.28]
0.19[0.15; 0.25]
0.40 [0.35; 0.46]
0.23[0.07; 0.73]
0.03[0.01; 0.09]

0.11 [0.10; 0.13]
0.07 [0.04; 0.12]
[0.01; 0.43]

Risk Ratio
IV, Fixed + Random, 95% ClI
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Figure. S6a) Influence analysis. Fully vaccinated, any positive PCR. Influential analysis subplot graphs

included the influence estimates for each study in fully vaccinated meta-analysis. No study exceeded the cut-

offs to define an influential case; however, “Pritchard” study needed further investigation.[21]




Figure. S6b) Baujat plot. Fully vaccinated, any positive PCR. Contribute to overall heterogeneity (Q) and effect
size. “Pritchard” and “Abu-Raddab B” contributed to the pooled imbalance. “Abu Raddad B” was the most
influential on pooled effect size.

150~

Influence on pooled result

0 200 400 600
Overall heterogeneity contribution

Figure.S7) Leave one out analysis. Fully vaccinated, any positive PCR. The I> heterogeneity, printed in the
first plot, slightly diminished after omitting “Pritchard”, “Abu Raddad B”, “Pawloski” and “Corchado”. The
first plot indicated how the omission of each study influenced the overall effect size estimate. Moreover, “Abu
Raddad B”or “Pawloski” or “Corchado” omission reduced the RR and the upper 95%CI, while RR rose to 0.07
after removing “Hall” or “Pritchard”.
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Figure.S8) GOSH Diagnostics. Fully vaccinated, any positive PCR. GOSH plots did not show any pattern.
The effect size distribution is symmetric, in contrast, the heterogeneity curve (I2) is right skewed and a sharp
peak. The three algorithms, k -means, DBSCAN and the Gaussian Mixture Model, detected up to 15 entries

which might potentially contribute to the pooled imbalance, and all of them identified “Pritchard”(10) as
contributing to the overall heterogeneity.

Overal Esterate

GOS5H Diagnostics

- Number of K-means clusters detected: 3

- Number of DBSCAN clusters detected: 15

- Number of GMM clusters detected: 9

Identification of potential outliers

- K-means: Study 10, Study 9

- DBSCAN: Study 15, Study 7, Study 14, Study 5, Study 13, Study 3, Study 10

- Gaussian Mixture Model: Study 15, Study 7, Study 14, Study 5, Study 13, Study 3,
Study 10

2.3 At least one dose effectiveness, any Sars-Cov2 positive PCR

10



Table S3) Outliers, at least one dose, any positive PCR. In meta-analysis of individuals vaccinated with at least
one dose, the outliers function detected nine extreme estimates.

Identified outliers (random-effects model)

"Hall", "Lopez Bernal C80", "Moustsen Helms R", "Pawloski", "Tande", "Bouton”,
"Monge", "Mason", "Menni A"

Results with outliers removed

Wi(fixed)
RR [95%-CI %] % W(random) excluded

Amit 0.2391 [0.1777; 0.3216] 1.6 10.5
Benenson 0.2992 [0.2225; 0.4025] 1.6 10.5

Britton 0.1899 [0.1266; 0.2847] 0.9 8.7

Dagan 0.1520 [0.1419; 0.1629] 29.8 13.5

Hall 0.0084 [0.0067; 0.0106] 0.0 0.0 *
Lopez Bernal C70 0.2251 [0.2103; 0.2410] 30.6 13.5

Lopez Bernal C80 0.4985 [0.4671; 0.5320] 0.0 0.0 *
Lumley A 0.0879 [0.0649; 0.1192] 1.5 104

Lumley B 0.0726 [0.0411; 0.1283] 04 6.4
Moustsen Helms

H 0.1264 [0.1120; 0.1427] 9.7 13.1
Moustsen Helms

R 0.0276 [0.0240; 0.0318] 0.0 0.0 *
Pawloski 0.3979 [0.3452; 0.4586] 0.0 0.0 *
Tande 0.4410 [0.3252; 0.5981] 0.0 0.0 *
Bouton 0.0432 [0.0296; 0.0630] 0.0 0.0 *
Monge 0.5751 [0.5623; 0.5882] 0.0 0.0 *
Mason 0.5407 [0.4953; 0.5902] 0.0 0.0 *
Menni A 0.3127 [0.3006; 0.3253] 0.0 0.0 *
Menni B 0.1481 [0.1371; 0.1600] 23.8 13.5

Meta-analysis with outliers removed

Number of studies combined: k=9

RR [95%-
CI %I z p-value
Fixed effect model 0.1687 [0.1625; 0.1752] -92.58 0
Random effects
model 0.1613 [0.1325; 0.1964] -18.19 <0.0001

Quantifying heterogeneity:
tau”2 = 0.0731 [0.0408; 0.5199]; tau = 0.2704 [0.2020; 0.7210]
1"2 =94.9% [92.2%; 96.6%]; H = 4.42 [3.58; 5.46]
Test of heterogeneity:
Q df. p-value

156.58 8 <0.0001
Details on meta-analytical method:
- Inverse variance method

- DerSimonian-Laird estimator for tau”2

- Jackson method for confidence interval of tau”2 and tau
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Figure.S9) Forest plot. At least one dose, any positive PCR RR >14 days after first dose. Outliers excluded, RE,
IV method. Identified outliers: "Hall", "Lopez Bernal C80", "Moustsen Helms R", "Pawloski", "Tande",
"Bouton", "Monge", "Mason", "Menni A". The reduced meta-analysis output showed an overall RR=0.16 with
RRR= 84%. Heterogeneity: 12 = 0.0731 [0.0408; 0.5199]; T = 0.2704 [0.2020; 0.7210]; 12 = 94.9% [92.2%; 96.6%];
H =4.42 [3.58; 5.46]. Test of heterogeneity: Q =156.58 (d.f.= 8; p-value< 0.0001).

At least one dose, any positive PCR, outliers excluded

Experimental

Study Events
Amit 81
Benenson 54
Britton 32
Dagan 927
Hall 74
Lopez Bernal C70 803
Lopez Bernal C80 794
Lumley A 44
Lumley B 12
Moustsen Helms H 275
Moustsen Helms R 268
Pawloski 263
Tande 42
Bouton 29
Monge 11304
Mason 764
Menni A 2465
Menni B 641

Total (fixed effect, 95% CI)
Total (random effects, 95% Cl)
Prediction interval

Total
7214
5297
376
592356
13716
12122
4378
8285
2738
91865
3772
31069
3006
7109
296093
130736
54828
35688

1344048

Events

213
39
6100
902
15287
8988
635
635
5663
488
661
1436
329
19656
1413
50340
50340

Control Weight

Total
1895
6252
87
592486
1405
51955
24706
10513
10513
239174
1868
31069
45327
3481
296093
130736
414016
415016

16%
16%
0.9%
29.8%
0.0%
30.6%
0.0%
1.5%
0.4%
9.7%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
23.8%

2276592 100.0%

Heterogeneity: Tau® = 0.0731: Chi® = 156.58, df = 8 (P < 0.01), I” = 95%

Weight Risk Ratio
(fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed +Ra
10.5% 0.24[0.18;0.32] S*
10.5% 0.30[0.22; 0.40] i
8.7% 0.19[0.13;0.28] is
13.5% 0.15[0.14; 0.16] H
0.0% 0.01[0.01;001] i
13.5% 0.23[0.21;0.24] H
0.0% 0.50[0.47,0.53]
10.4% 0.09[0.06;0.12] -
6.4% 0.07 [0.04;0.13] —
13.1% 0.13[0.11;0.14]
0.0% 0.03[0.02; 0.03]
0.0% 0.40 [0.35; 0.46]
0.0% 0.44[0.33; 0.60]
0.0% 0.04[0.03; 0.06]
0.0% 0.58 [0.56, 0.59]
0.0% 0.54 [0.50; 0.59]
0.0% 0.31[0.30; 0.33]
13.5% 0.15[0.14; 0.16] q
i
1
- 0.17 [0.16; 0.18] ¥
100.0% 0.16 [0.13; 0.20] *
[0.08; 0.32] —_—
1 1

0.01

Risk Ratio

ndom, 95% CI

Figure. S10a) Influence analysis. At least one dose, any positive PCR. “Hall” (red dot) resulted as the most

influential study as it exceeded the cut-offs to defined by Viechtbauer and Cheung in each subplot. [21]
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Figure.S10b) Baujat plot. At least one dose any positive PCR. Contribute to overall heterogeneity, Q (x) and
effect size (y). “Hall” and “"Moustsen Helms R" and “Monge” contributed to the pooled imbalance. “Monge”

was the most influential on pooled effect size.

1000~

Influence on pooled result

500-

0- Eb-[:]. @ O ‘E .@
e ]

0 500 1000
Qverall heterogeneity contribution

Figure.S11) Leave one out analysis. At least one dose, any positive PCR. The first plot displayed the change
on the 12 heterogeneity attained by removing one study. The second plot indicated how the omission of each

study influenced the overall RR estimate. The best result in both cases was achieved by omitting “Monge”.

dewany Sorted by Effect Size

o an
e e, ey R (Random Eflacts Model)
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Figure.S12) GOSH Diagnostics, at least one dose, any positive PCR. GOSH plots did not show any pattern
and corroborated the outliers tests and the influence analyses. The effect size distribution was symmetric,
while the heterogeneity curve (I?) was right skewed. The three algorithms, k -means, DBSCAN and the
Gaussian Mixture Model, detected up to eight entries which might contribute to the pooled imbalance, as well
as to the overall heterogeneity, in particular “Hall” (5), “Monge” (15) and “Lopez Bernal C80” on 280 years
7).

Overall Estenate

GOSH Diagnostics

- Number of K-means clusters detected: 3
- Number of DBSCAN clusters detected: 6
- Number of GMM clusters detected: 8

Identification of potential outliers
- K-means: Study 11, Study 15, Study 5

- DBSCAN: Study 5, Study 7
- Gaussian Mixture Model: Study 5, Study 7

14



2.4 Sars-Cov2 effectiveness, symptomatic positive PCR

Table S4) Outliers, partially vaccinated, symptomatic Sars-Cov-2 PCR. The outliers function identified

"Pritchard".

Identified outliers (random-effects model)
"Pritchard"
Results with outliers removed

Quantifying heterogeneity:

tau2 = 0.5259 [0.2362; 4.0041]; tau = 0.7252 [0.4860; 2.0010]
1"2 =94.9% [91.9%; 96.7%]; H = 4.41 [3.52; 5.53]

Test of

heterogeneity:
p-
Q d.f. value
136.23 7 <0.0001
Details on meta-analytical
method:

- Inverse variance method

- DerSimonian-Laird estimator for tau”2

- Jackson method for confidence interval of tau”2 and tau

RR [95%-CI %] Wi(fixed) %

Amit 0.0482 [0.0254; 0.0914] 0.6
Dagan 0.6899 [0.6549; 0.7267] 91.6
Hyams A 0.4217 [0.2703; 0.6577] 1.3
Hyams B 0.3441 [0.1763; 0.6715] 0.6
Pritchard 0.0270 [0.0231; 0.0317] 0.0
Swift 0.5552 [0.4336; 0.7111] 4.1
Angel 0.1078 [0.0673; 0.1726] 1.1
Jones 0.2515 [0.0879; 0.7197] 0.2
Fabiani 0.5753 [0.2985; 1.1086] 0.6
Meta-analysis with outliers
removed
Number of studies combined: k
=8

RR [95%-

CI O/o] Z

Fixed effect model 0.6503 [0,6187; 0.6836] -16.93
Random effects
model 0.2928 [0.1704; 0.5029] -4.45

W(random) excluded
12.0
14.5
13.2
11.9
0.0 *
14.1
13.1
94
11.9

p-value
<0.0001

<0.0001
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Figure. S13) Forest plot. Partially vaccinated, symptomatic Covid-19 PCR RR >14 days after first dose. Outliers
excluded, RE, IV method. The RE reduced meta-analysis was significant (p< 0.0001) with an overall RR=0.29
and RRR= 71%.Heterogeneity: 12=0.5259[0.2362; 4.0041]; == 0.7252 [0.4860; 2.0010]; 12 = 94.9% [91.9%; 96.7%];
H =4.41 [3.52; 5.53]. Test of heterogeneity: Q=136.23 (d.f.=7; p-value< 0.0001).

Partially vaccinated, symptomatic PCR, outliers excluded

Experimental Control Weight Weight Risk Ratio Risk Ratio
Study Events Total Events Total (fixed) (random) IV, Fixed + Random, 95% CI IV, Fixed + Random, 95% Ci
Amit 11 7214 60 1895 06% 12.0% 005[0.03,0.09) —— I
Dagan 2373 263179 3433 262662 916% 145% 069 [065,0.73) - a
Hyams A 18 108 117 296 13% 13.2% 042[0.27,066] o=t
Hyams B 9 62 27 64 06% 11.9% 034[0.18,067) ——
Potchard 157 361705 5993 373402 00% 00% 003[(002,003] i ¢
Swift 66 3112 876 22934 41% 14.1% 056[043,071) P
Angel 31 5781 37 741 11% 131% 011[0.07,0.17) — ! 3
Jones 4 1989 26 3252 02% 9.4% 025[0.09,072) — et
Fabian Bl 147 116 1090 06% 119% 058[0.30;1.11) —
Total (fixed effect, 95% ClI) 643277 666336 100.0% - 0.65 [0.62; 0.68) '
Total (random effects, 95% Cl) 5 - 100.0% 0.29 [0.17; 0.50) - |
Heterogeneity: Tau™ = 05259, Chv™ = 13623 df = 7 (P < 0.01), I = 95%

Figure.S14a) Influence analysis. Partially vaccinated, symptomatic positive Sars-Cov-2 PCR. “Pritchard” (red
dot) results as the most influential study as it exceeds the cut-offs defined by Viechtbauerand Cheung in any
subplot. [21]
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Figure.S14b) Baujat plot. Partially vaccinated, symptomatic PCR. Contribute to overall heterogeneity, Q (x)
and effect size (y). “Pritchard” study contributed to the pooled imbalance. “Dagan” was the most influential
on pooled effect size.

Overal heterageneity contribution

Figure.S15) Leave one out analysis. Partially vaccinated, symptomatic PCR. The first plot displays the
change on the I2 heterogeneity attained by removing one study at each step. The best result on the pooled
imbalance was achieved by omitting “Pritchard”. The second plot indicates how the omission of “Dagan”
influenced the overall RR estimate.

Soreaty I Sored by Eftect Size

RIB [Randoem Efecs Model] R (Rangom £ Mects Mode!

Figure.516) GOSH Diagnostics. Partially vaccinated, symptomatic PCR. GOSH plots did not show any
pattern, but a fatter right tail on the effect size distribution that was ultimately symmetric. The heterogeneity
curve (I2) was right skewed with a sharp peak. The three algorithms, k -means, DBSCAN and the Gaussian
Mixture Model, detected up to six clusters which might potentially contribute to the overall heterogeneity,
including “Pritchard”(5).

17



40

GOSH Diagnostics

- Number of K-means clusters detected: 3

- Number of DBSCAN clusters detected: 5

- Number of GMM clusters detected: 6
Identification of potential outliers

- K-means: Study 5

- DBSCAN: Study 3, Study 2

- Gaussian Mixture Model: Study 3, Study 2

Table S5) Outliers fully vaccinated, symptomatic Sars-Cov-2 PCR. The outliers function identified four
entries in fully vaccinated meta-analysis: "Pritchard", "Swift", "Abu-Raddad B", "Abu-Raddad C".

Identified outliers (random-effects model)
"Pritchard"”, "Swift", "Abu-Raddad B", "Abu-Raddad C"
Results with outliers removed

Wi(fixed)
RR [95%-CI %] % W(random) excluded
Dagan 0.0911 [0.0546; 0.1520] 20.3 27.9
Pritchard 0.0021 [0.0012; 0.0036] 0.0 0.0 *
Swift 0.0131 [0.0086; 0.0200] 0.0 0.0 *
Angel 0.0273 [0.0128; 0.0582] 9.2 244
Abu Raddad A 0.1678 [0.1266; 0.2223] 67.1 30.4
Abu Raddad B 0.3598 [0.3111; 0.4162] 0.0 0.0 *
Abu Raddad C 0.4001 [0.3481; 0.4599] 0.0 0.0 *
Fabiani 0.1401 [0.0396; 0.4957] 3.3 17.3

Meta-analysis with outliers removed

Number of studies combined: k =8
RR [95%-CI
%] z p-value
Fixed effect model 0.1246 [0,0989; 0.1569] -17.70 <0.0001




Random effects model  0.0881 [0.0402; 0.1927] -6.08
Quantifying

heterogeneity:

tau”2 = 0.5049 [0.0877; 9.5307]; tau = 0.7105 [0.2961;

3.0872]

12 = 85.8% [65.3%; 94.2%]; H = 2.66 [1.70; 4.16]

Test of heterogeneity:
P_
Q d.f. value
21.18 3 <0.0001

Details on meta-analytical method:

- Inverse variance method

- DerSimonian-Laird estimator for tau”2

- Jackson method for confidence interval of tau2 and
tau

<0.0001

Figure.S17) Forest plot. Fully vaccinated, symptomatic Covid-19 PCR RR 27 days after second dose. Outliers
excluded, RE, IV method. Identified outliers: "Pritchard", "Swift", "Abu-Raddad B", "Abu Raddad C". Overall
RR=0.09, RRR=91%. Heterogeneity: 12 = 0.5049 [0.0877; 9.5307]; 1= 0.7105 [0.2961; 3.0872]; 12= 85.8% [65.3%;
94.2%]; H=2.66 [1.70; 4.16]. Test of heterogeneity: Q=21.18 (d.f.=3; p-value< 0.0001).

Fully vaccinated, symptomatic PCR, outliers excluded

Experimental Control Weight Weight

Risk Ratio

Risk Ratio

Study Events Total Events Total (fixed) (random) IV, Fixed + Rand 95% CI IV, Fixed + Random, 95% CI
Dagan 16 109261 174 108242 203% 27.9% 0.09[0.05; 0.15]
Pritchard 12 361705 5993 373402 0.0% 0.0% 0.00[0.00; 0.00]
Swift 22 43981 876 22934 0.0% 0.0% 0.01[0.01;0.02) i
Angel 8 5372 38 696 92% 244% 0.03(0.01; 0.06) -
AbuZRaddad A 51 51324 962 162434 67.1% 30.4% 0.17[0.13,0.22] H
AbuZRaddad B 201 51324 1768 162434 0.0% 0.0% 0.36[0.31,0.42) i
AbuZRaddad C 222 51324 1756 162434 00% 0.0% 0.40 [0.35, 0.46) i
Fabiani 4 5186 6 1090 33% 17.3% 0.14(0.04, 0.50) —“f'—
Total (fixed effect, 95% Cl) 679477 993666 100.0% - 0.12[0.10; 0.16] ‘
Total (random effects, 95% Cl) - 100.0% 0.09 [0.04; 0.19] -
Heterogenetty: Tau® = 0.5049; Chi® = 21.18, df = 3 (P < 0.01), = 86%
001 01 1 10 100

Figure.S18a) Influence analysis. Symptomatic positive Sars-Cov-2 PCR, fully vaccinated. “Pritchard” (red

dot) resulted as the most influential study as it exceeded the cut-offs defined by Viechtbauerand Cheung in

any subplot.[21]
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Figure.S18b) Baujat plot. Fully vaccinated, symptomatic PCR. Contribute to overall heterogeneity, Q (x) and
effect size (y). “Pritchard” and “Swift” studies contributed to the pooled imbalance. “Abu Raddad C” was the

most influential on the pooled effect size.

Influence on pooled result

Overall heterogeneity contribution
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Figure.S19) Leave one out analysis. Fully vaccinated, symptomatic PCR. The first plot displayed the change
on the 12 heterogeneity attained by removing one study at each step. “Pritchard”was the most influential on
the pooled imbalance, while “Abu Raddad” affected the overall RR estimate.

Sermaby Sorted by Effect Size

Figure.S520) GOSH Diagnostics. Fully vaccinated, symptomatic PCR. GOSH plots did not show any pattern,
The effect size distribution curve was symmetric. The heterogeneity curve (I12) was right skewed with a sharp
peak. The three algorithms, k -means, DBSCAN and the Gaussian Mixture Model, detected up to eight clusters

which might potentially contribute to the overall heterogeneity, including “Pritchard”(5).

Owerall Estirnate

GOSH Diagnostics

- Number of K-means clusters detected: 3
- Number of DBSCAN clusters detected: 4
- Number of GMM clusters detected: 8
Identification of potential outliers

- K-means: Study 8, Study 2

- DBSCAN: Study 2

- Gaussian Mixture Model: Study 2

21



Supplementary material File 3

3.1 Subgroup analysis

Table S6) Random and Mixed model, any positive PCR RR

Partially vaccinated, any positive PCR

Bet -
Results for subgroups etween-groups

Model Subgroups N heterogeneity
RR [95%-CI] 12 T2 Q df(Q) p-value
BNT162b2 16 0278LIOIS00; oy fhor 07443 607 3 0.1083
0.4298]
ChAdOx1 2 0'28§99FE(7)‘90]871; 98.90%  0.7443
Vacci '
ACCN®  BNT162b2/mRNA- 0393301463 oo o
1273 1.0575] oue
BNT162b2/ChAdOx | 0.0357[0.0066; ~
1 0.1939]
NOS <6 15 O.29§i£.;}986; 99.60% 0.6113 021 1  0.6438
Quality 02131 [0.0543;
NOS >6 g Q2131100543 oy 5o, 5 37ug
, 0.8367]
Mixed model 0.2394 [0.1259;
< 69 years 15 7 45[5‘4] ’ 9980% 15669 074 1  0.3909
Age '
0.3317 [0.2278;
> % .
2 69 years 7 0.4828] 98.60% 0.2424
0.1895 [0.0917; .
B.1.1.7 8 0zo1g] | 9970% 1039 321 3 03606
B.1.17monB.117 5 0‘218122[2'60]875" 99.70%  1.039
Lineage 0.3615 [0.1763;
not specified 8 0.7415] 97.10% 1.039
0.9080 [0.1231;
B.1.351 1 6.6974] -
BNT162b2 16 0'27815)1‘3]7 MOL 07549 11647 3 <0.0001
ChAdOX1 2 0'2885[62‘;]256;0‘6 ~ 0.3565
Vacc
ac®  BNT162b2/mRNA- 5 039420121012 L0692
1273 838] '
BNT162b2/ChAdOx . 0.0357[0.0323;0.0
1 - -
1 393]
Random Effect NOS <6 15 0.2985[0.1986;,0.4 06113 021 1 06438
model Qualit 485]
y .
NOS 56 , 02131[0.054308 Lo
367]
< 69 years 15 0'23942(;;]259"0'4 ~ 15669 074 1 0.3909
Age
0.3317[0.2278;0.4
> _—
> 69 years 7 828 0.2424
Lineage B.1.1.7 8 0'1894[7%21946"0'3 ~ 09447 3634 3 <0.0001
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0.2148[0.0750;0.6

B.1.1.7/nonB.1.1.7 5 147] —~ 14303
. 0.3618[0.2039;0.6
not specified 8 422 - 0.6506
0.9080[0.8717;0.9
B.1.351 1 - -
3 458]
Fully vaccinated, any positive PCR
BNT162b2 11 00628100265 g0 409 21113 321 3 03609
0.1511]
BNT162b2/mRNA- 0.0639 [0.0144; .
. 1273 0.2844] 98.90% 2.1113
accine
BNT162b2/ChAdOx 0.0062[0.0004; B
1 0.1072]
0.2338 [0.0109;
Ad26.COV2.S 1 5.0306] - -
NOS <6 11 0'075516[8'90]383" 98.50% 1.3935 166 1 0.1973
Quality 0.0332 [0.0111;
NOS >6 6 [O0ML o5 9005 1.2835
. 0.0991]
Mixed model 0.0479 [0.0182
<69 years 13 ST 9930% 3.0726 229 1 0.1304
0.1256]
Age 0.1200 [0.0597;
> ' ) ! % 0.
> 69 years 4 0.2412] 65.00% 0.2931
0.0786 [0.0190; .
B.1.1.7 4 0.3240] 95.90% 2.0252 327 3 0.3515
0.0285 [0.0081; .
' B.1.1.7/nonB.1.1.7 5 0.1005] 98.60% 2.0252
Lineage 0.0632 [0.0206;
not specified 7 0.1934] 97.70% 2.0252
0.4027 [0.0247;
B.1.351 1 6.5721] - -
0.0631 [0.0281;
BNT162b2 11 0.1416] - 17775 6741 3 <0.0001
BNT162b2/mRNA- 0.0646 [0.0092;
Vacdine 1273 4 0.4548] - 372
1
BNT162b2/ChAdOx |~ 0.0062[0.0049; B
1 0.0078]
0.2338 [0.0745;
Ad26.COV2.S 1 0.7337] - -
0.0785 [0.0383;
< 11 - 1 1. 1 0197
Random Effect Quality NO5 <6 0.1609] 3935 1.66 0.1973
model 0.0332 [0.0111;
NOS >6 6 0.0991] —  1.6474
.0479 [0.0182;
<69 years 13 0.04790.0182; -- 30726 229 1 0.1304
Age 0.1256]
0.1200 [0.0597;
> -
2 69 years 4 0.2412] 0.2931
B.1.17 g 008I0[0032% a7 3399 3 <0.0001
Lineage 0.2031]
0.0284 [0.0081;
B.1.1.7/nonB.1.1.7 5 0.0996] 1.9969
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0.0634 [0.0151;

not specified 7 0.2658] 3.4732
0.4027 [0.3533;
B.1.351 1 0.4592] -
At least one dose, any positive PCR
BNT162b2 12 01473 [0.0946; 99.60% 0.5994 224 0.3256
0.2292]
BNT162b2/mRNA- 0.2622 [0.1215; o
1973 0.5656] 98.50% 0.5994
0.1061 [0.0350; o
ChAdOx1 2 0.3214] 83.10% 0.5994
0.1793 [0.1206;
< % . . .
NOS <6 16 0.2666] 99.40% 0.6388  2.35 0.1252
NOS >6 o OO7ILIO0233; o5 5hor 06388
. 0.2165]
Mixed model 0.1325 [0.0879;
<69 years 12 0.1998] 99.30% 0.5076  2.53 0.1116
0.2395[0.1311;
2 Y% .
> 69 years 6 0.4375] 99.80% 0.5585
0.1523 [0.0690; o
B.1.1.7 4 0.3362] 99.80% 0.6484 2.2 0.3325
0.1059 [0.0514; o
B.1.1.7monB.1.1.7 5 0.2184] 95.00% 0.6484
i 0.2081 [0.1224; o
not specified 9 03538] 99.80% 0.6484
0.1473 [0.0939;
BNT162b2 12 0.2310] -- 0.6218  3.68 0.1588
BNT162b2/mRNA- 0.2646 [0.1402;
1273 ! 0.4994] - DA
0.1099 [0.0551;
ChAdOx1 2 0.2190] -- 0.2114
0.1800 [0.1296;
< -
NOS <6 16 0.2499] 0.432 0.2 0.6541
0.0696 [0.0011;
NOS >6 2 -- 8.9219
Random Effect 4.3786]
model 0.1325 [0.0879;
<69 years 12 0.1998] -- 0.5076  2.53 0.1116
0.2395[0.1311;
> -
> 69 years 6 0.4375] 0.5585
0.1518 [0.0602;
B.1.1.7 4 0.3827] -- 0.8863 3.13 0.2096
0.1070 [0.0629;
B.1.1.7/mnon B.1.1.7 5 0.1822] -- 0.3366
. 0.2081 [0.1250;
not specified 9 03464] 0.5975

Table S7) Random and Mixed model, symptomatic PCR RR

Partially vaccinated, symptomatic PCR




Results for subgroups

Between-groups

het it
Model Subgroups N £ e:f)zgénm Y
RR [95%-CI] 2 w2 Q" Valiue
96.20 1.104
Vaccine BNT162b2 6 0.2488 [0.1035; 0.5980] o 4 496 3 0.1748
(o]
ChAdOx1 1 0.3441[0.0395; 3.0002] -- -
BNT162b2/ChAdOx1 1 0.0270[0.0034; 0.2134] -- -
BNT162b2/mRNA-
62b2/m 1 05552[0.0697;4.4200] - -
1273
93.60 2.270
Quality NOS <6 6 0.3007 [0.0875; 1.0332] o ” 0.76 1 0.3823
o
99.50 2.270
Mixed model NOS >6 3 0.1172[0.0211; 0.6514] % ”
99.60
Age < 69 years 7 0.1860 [0.0468; 0.7385] o 3.384 1.08 1 0.2993
(o]
= 69 years 2 0.3962[0.2736; 0.5737] 0.00% O
9.10 4.4
Lineage B.1.1.7 3 0.2498 [0.0226; 2.7633] 80/ 0 936 013 2 0.9384
o
B.1.1.7/non B.1.1.7 2 0.1367 [0.0074; 2.5364] 9?);90 4'i36
(]
g 94.10 4.436
not specified 4 0.2504 [0.0308; 2.0320] o 9
(o]
96.20 1.104 437.4
Vaccine BNT162b2 6 0.2488 [0.1035; 0.5980] o 4 ” 3 00;0 1
o o
ChAdOx1 1 0.3441[0.1763; 0.6715] -- -
BNT162b2/mRNA-
62b2/mRN 1 0.0270[0.0231; 0.0317] -- -
1273
BNT162b2/ChAdOx1 1 0.5552[0.4336; 0.7111] -- -
. 93.60 0.744
Quality NOS <6 6 0.3062 [0.1465; 0.6400] o, ” 069 1 0.4071
(]
Random Effect NOS >6 3 0.1173 [0.0137; 1.0027] 9?);50 3'3:69
model 99060
Age <69 years 7 0.1860 [0.0468; 0.7385] O; 3.384 1.08 1 0.2993
(]
= 69 years 2 0.3962[0.2736; 0.5737] 0.00% O
89.10 0.569
Lineage B.1.1.7 3 0.2482[0.1001; 0.6152] o 5 013 2 0.936
(o]
99.90
B.1.1.7/non B.1.1.7 2 0.1367 [0.0057; 3.2685] o 5.242
(]
94.10 1.327
not specified 4 0.2526 [0.0776; 0.8228] o 8
(]
Fully vaccinated, symptomatic PCR
94.90 0.324
Vaccine BNT162b2 6 0.1603 [0.0966; 0.2661] o 5 48.24 00?)0 1
(] o
BNT162b2/mRNA-
1 0.0131[0.0040; 0.0432] -- -
Mixed model 1273 0.0131 [0.0040; 0.0432]
BNT162b2/ChAdOx1 1 0.0021[0.0006; 0.0072] -- -
93.00 0.292
Quality NOS <6 5 0.2156 [0.1279; 0.3633] o » 52.21 00;01
(o] o
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94.60 0.292

NOS >6 3 0.0087[0.0043;0.0174] ~, "
(1)
B.1.17 2 0.0684 [0.0025; 1.8450] 9‘;80 5‘5969 0.69 3 0.8757
(o]
40 5.
, B.1.1.7/nonB.1.L7 3 0.0427 [0.0029; 0.6248] 9?, 0 5569
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3.2 Publication bias

Figure. S21) Funnel plot and Eggers’ test. Any positive PCR (a, b, c). Symptomatic PCR (d, e). The contour-
enhanced funnels included three colours signifying the significance level into which the effects size of each
study fell. The dots’ distribution was overall quite sparse and concentrated at the upper half of the funnel

except “Tenforde” at the bottom.
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a) Partially vaccinated, any positive PCR b) Fully vaccinated, any positive PCR c) At least one dose, any positive PCR
° B oe-oc ol 5 ; i B oo 5 v ?.'i‘,; o | B oo
° B oo ) : OJ’: i B oo o ‘.: i I‘.‘ ° B oo
g g [] <om g 5] . j i [ <om HEE : .;{ij‘. [ <om
n‘ns. n;n n‘zn n;.n 130 z‘nn 500 mlnn . 1e—IDZ 1e-|m 1elnn 5101 1elnz ° n‘ns. n;n nlzn n;.n 1|nn z;n s.én m‘nn
Hedges' g Hedges' g Hedges' g
d) Partially vaccinated, symptomatic e) Fully vaccinated, symptomatic
= p<0.05 =4 B oo
p<0.025 o B oo
UE = ° <0.01 HE o [] <oo
n‘nz nés I n‘zn n;.n I 2‘nn s.én I 2nlnn s.nlnn n;z nlns. ‘ nlzn nls.n ‘ z‘nn s.lnn ‘ zn‘nn s.nlnn
Hedges' g Hedges' g
Eggers' test of the intercept
intercept 95% CI t p
a) Any positive PCR partially vaccinated
-8.868 -20.25-2.51 -1.527 0.1423509
b) Any positive PCR fully vaccinated
-6.792 -14.78 -1.2 -1.667 0.1163403
¢) Any positive PCR at least one dose
-3.843 -11.65 - 3.96 -0.965 0.3537481
d) Symptomatic positive PCR partially vaccinated
-6.858 -18.21-4.5 -1.184 0.2751005
e) Symptomatic positive PCR fully vaccinated
-11.271 -18.76 - -3.78 -2.948 0.02567738
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Table S8) Characteristics of 31 included studies.

First Count . . Population .
N Author ry Study Design | Vaccine (N) Population type
Abu- Test Negative- . .
1 Raddad Qatar Case—Control Comirnaty (BNT162b2) 3,734 General population
2 | Amit Israel Retrospective | Comirnaty (BNT162b2) 9,109 Healthcare workers
Cohort
3 | Angel Israel Retrospective | Comirnaty (BNT162b2) 6,710 Healthcare workers
Cohort
4 | Benenson | Israel Retrospective | Comirnaty (BNT162b2) 6,252 Healthcare workers
Cohort
5 | Britton USA Retrospective | Comirnaty (BNT162b2) 463 Residents of ?o'n.g—
Cohort term care facilities
Matched .
6 | Corchado | USA Cohort Janssen (Ad26.COV2.S) 24,145 General population
Matched . ;
7 | Dagan Israel Observational Comirnaty (BNT162b2) 1,193,236 | General population
. Retrospective | Comirnaty (BNT162b2) General population
8 | Daniel USA Cohort Moderna (mRNA-1273) 23,234 (symptomatic)
Comirnaty (BNT162b2),
9 | Druri UK Cohort Vaxzevria 627,383 General population
(ChAdOx1/AZD1222)
10 | Fabiani Italy Ié(;t}:;):fectlve Comirnaty (BNT162b2) 6,423 Healthcare workers
- 1
11 Gras . Spain Case-Contro Comirnaty (BNT162b2) 268 Healthcare workers
Valenti Study
12 | Haas Israel | Cohort Comirnaty (BNT162b2) 281,903 General population
13 | Hall UK Cohort Comirnaty (BNT162b2) 23,324 Healthcare workers
. Comirnaty (BNT162b2),
14 | Hyams UK EizzNCiii?;e Vaxzevria 434 Elderly patients
(ChAdOx1/AZD1222)
15 | Jones UK Cro§s- Comirnaty (BNT162b2) 8,819 Healthcare workers
Sectional
. Comirnaty (BNT162b2),
L - T
16 B:ll‘)lf:]. UK Cisstel\(ri)iat;lc‘)lle Vaxzevria 156,930 Elderly population
(ChAdOx1/AZD1222)
17 | Lumley UK Cohort Comirnaty (BNT162b2) 23,411 Healthcare workers
18 | Mason UK Cohort Comirnaty (BNT162b2) 301,461 Elderly population
Prospective Comirnaty (BNT162b2),
19 | Menni UK Obselj'vational Vaxzevria 627,383 General population
(ChAdOx1/AZD1222)
Comirnaty (BNT162b2) Residents in long-
20 | Monge Spain Cohort 299,209 term care facilities
(LTCE)
Comirnaty (BNT162b2) Residents in long-
Mouststen | Denm | Retrospective term care facilities
21 -Helms ark Cohort 370,079 (LTCF) and
Healthcare workers
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Residents in long-
Retrospective Comirnaty (BNT162b2), term care facilities
22 | Pawlosky | USA Cohortp Moderna }(In(lRNA-1273)) 62138 | LTCF)and
Healthcare workers
Comirnaty (BNT162b2),
23 | Pritchard | UK Cohort Vaxzevria 373,402 General population
(ChAdOx1/AZD1222)
24 | Sansone Italy Cohort Comirnaty (BNT162b2) 6,904 Healthcare workers
Cohort Comirnaty (BNT162b2), Residents of Long-
25 | Shotri UK Vaxzevria 10,412 Term Care Facilities
(ChAdOx1/AZD1222) (LTCF)
) Cohort Comirnaty (BNT162b2),
26 | Swift USA Moderna }(Irr(lRN Al 273)) 71,152 Healthcare workers
27 | Tande Usa | Retrospective | o ety (BNTI62b2) | 39156 | Coneral
Cohort propulation
28 | Tara USA Cohort Comirnaty (BNT162b2) 7,109 Healthcare workers
Moderna
Comirnaty (BNT162b2), .
29 | Tenforde | USA Case-Control Mo dernat}(,rr(lRN Al 273)) 417 Elderly patients
Thompso Comirnaty (BNT162b2
30 n P USA Cohort Moderna }(IH(IRN Al 273)) 3,950 Healthcare workers
Scotla Comirnaty (BNT162b2),
31 | Vasileious nd Cohort Vaxzevria 4,409,611 | General population
(ChAdOx1/AZD1222)
Table S9) Quality assessment Newcastle Ottawa Scale (NOS).
n | Author Selection | Comparability | Outcome | Exposure | Total score
1 | Abu-Raddad 3 1 2 6
2 | Amit 2 1 2 5
3 | Angel 4 2 2 8
4 | Benenson 2 1 2 5
5 | Britton 2 1 2 5
6 | Corchado 4 2 1 7
7 | Dagan 3 1 2 6
8 | Daniel 2 1 2 5
9 | Druri 3 1 2 6
10 | Fabiani 3 1 2 6
11 | Gras Valenti 2 2 6
12 | Haas 3 1 6
13 | Hall 4 1 7
14 | Hyams 3 1 6
15 | Jones 2 1 2 5
16 | Lopez-Bernal 1 1 6
17 | Lumley 3 1 2 6
18 | Mason 3 1 2 6
19 | Menni 3 1 2 6
20 | Monge 3 1 3 7
21 | Mouststen-Helms 3 1 2 6
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