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Figure 2. Longitudinal analysis of vaccine effectiveness and SARS-CoV-2 variant landscape in
Minnesota. (A) Monthly estimates of vaccine effectiveness against SARS-CoV-2 infection for mMRNA-
1273 and BNT162b2 in Minnesota, calculated by comparing the incidence rates of positive testing in each
vaccinated cohort during that month (i.e., not cumulative) to the incidence rate of positive testing in the
matched unvaccinated cohort during that month. (B) Monthly estimates of vaccine effectiveness against
COVID-19 associated hospitalization for mMRNA-1273 and BNT162b2 in Minnesota, calculated as
described in (A) but considering hospitalization within 21 days of infection as the outcome rather than
infection alone. (C) Prevalence of SARS-CoV-2 variants in Minnesota, assessed twice monthly during the
study period. In (A) and (B), points correspond to point estimates for monthly vaccine effectiveness, and
shaded regions represent the corresponding 95% Cls.
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Table 1. Clinical characteristics of 1-to-1 matched mRNA-1273-vaccinated versus BNT162b2-
vaccinated versus unvaccinated cohorts in Minnesota. Covariates for matching include demographics
(age, sex, race, ethnicity), state of residence, date of vaccination, and number of prior SARS-CoV-2 PCR
tests. Covariate statistics are also shown for the sub-cohorts of each cohort which are counted in the full
vaccination effectiveness analysis (i.e., patients who have received two doses of the given vaccine and had
at least 14 days of follow-up after the second dose, without a positive PCR test at any date prior to 14 days

following the second dose)

Clinical covariate Matched mRNA- Matched Matched Matched Maximum
1273, BNT162b2, mRNA-1273 BNT162b2 unvaccinated absolute SMD
unvaccinated vaccinated vaccinated cohort, 14+ over the 3
exactly matched cohort, fully cohort, fully days after pairs
cohorts vaccinated vaccinated hypothetical
patients patients second dose
Total number of individuals 25,869 each 21,179 22,064 24,990

Age groups in years

- 18-24 1,668 (6.4%) 1,214 (5.7%) 1,301 (5.9%) 1,601 (6.4%) 0.03
- 25-34 2,447 (9.5%) 1,904 (9.0%) 1,990 (9.0%) 2,350 (9.4%) 0.01
- 35-44 2,931 (11.3%) 2,338 (11.0%) 2,352 (10.7%) 2,833 (11.3%) 0.02
- 45-54 3,206 (12.4%) 2,596 (12.3%) 2,617 (11.9%) 3,086 (12.3%) 0.01
- 55-64 5,104 (19.7%) 4,283 (20.2%) 4,265 (19.3%) 4,942 (19.8%) 0.02
- 65-74 6,865 (26.5%) 5,821 (27.5%) 6,181 (28.0%) 6,706 (26.8%) 0.03
- 75-84 2,440 (9.4%) 2,038 (9.6%) 2,240 (10.2%) 2,348 (9.4%) 0.03
- 85+ 1,208 (4.7%) 985 (4.7%) 1,118 (5.1%) 1,124 (4.5%) 0.03
Sex
- Female 14,613 (56.5%) 11,973 (56.5%) 12,515 (56.7%) | 14,137 (56.6%) 0.00
- Male 11,256 (43.5%) 9,206 (43.5%) 9,549 (43.3%) | 10,853 (43.4%) 0.00
Race
- Asian 307 (1.2%) 255 (1.2%) 276 (1.3%) 299 (1.2%) 0.00
- Black / African 364 (1.4%) 281 (1.3%) 294 (1.3%) 346 (1.4%) 0.00
American
- Native American 15 (0.1%) 11 (0.1%) 10 (0.0%) 15 (0.1%) 0.01
- White / Caucasian 24,556 (94.9%) 20,154 (95.2%) 20,991 (95.1%) | 23,737 (95.0%) 0.01
- Other 317 (1.2%) 246 (1.2%) 252 (1.1%) 298 (1.2%) 0.00
- Unknown 310 (1.2%) 232 (1.1%) 241 (1.1%) 295 (1.2%) 0.01
Ethnicity
- Hispanic or Latino 526 (2.0%) 404 (1.9%) 417 (1.9%) 501 (2.0%) 0.01
- Not Hispanic or 24,822 (96.0%) 20,378 (96.2%) 21,225 (96.2%) | 23,996 (96.0%) 0.01
Latino
- Unknown 521 (2.0%) 397 (1.9%) 422 (1.9%) 493 (2.0%) 0.01
Number of PCR tests taken
prior to Dec 1 2020
- 0 8,990 (34.8%) 7,390 (34.9%) 7,716 (35.0%) 8,563 (34.3%) 0.01
- 1 10,453 (40.4%) 8,519 (40.2%) 8,853 (40.1%) | 10,219 (40.9%) 0.02
- 2+ 6,426 (24.8%) 5,270 (24.9%) 5,495 (24.9%) 6,208 (24.8%) 0.00
Number of PCR tests taken
from Dec 1 2020 to day of first
vaccination
- 0 17,225 (66.6%) 14,224 (67.2%) 14,947 (67.7%) | 16,717 (66.9%) 0.02
- 1 6,447 (24.9%) 5,207 (24.6%) 5,328 (24.1%) 6,195 (24.8%) 0.01
- 2+ 2,197 (8.5%) 1,748 (8.3%) 1,789 (8.1%) 2,078 (8.3%) 0.01
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Table 2. Vaccine effectiveness against SARS-CoV-2 infection and other COVID-19 associated
outcomes in Minnesota. Incidence is calculated as the number of individuals experiencing the given
outcome per 1000 at-risk person-days. The columns are: (1) Time Period: Time period relative to first or
second vaccine dose; (2) Outcome: The defined COVID-19 related outcome, including a positive SARS-
CoV-2 test or COVID-19 associated hospitalization, ICU admission, or death. (3-5) Incidence Rates:
Number of individuals with in the cohort experiencing the outcome in the time period, divided by the number
of at-risk person-days for the cohort in the time period; in brackets and parentheses, the number of cases
per 1000 person-days and the number of individuals contributing at-risk person-days. (6-8) Incidence Rate
Ratio: Incidence Rate of the given vaccinated cohort divided by the Incidence Rate of the unvaccinated
cohort, along with the exact 95% confidence interval. Vaccine effectiveness is calculated as 100 x (1-IRR).
(8) Incidence Rate Ratio: Incidence Rate of the mMRNA-1273 cohort divided by the Incidence Rate of the
BNT=162b2 cohort, along with the exact 95% confidence interval.?

Time Outcome mRNA-1273 BNT162b2 Unvaccinated | IRR mRNA- IRR IRR mRNA-
Period Incidence Incidence Incidence 1273 / Unvax | BNT162b2 / 1273/
Rate Rate Rate Unvax BNT162b2
Events/Person | Events/Person | Events/Person
-Days -Days -Days
[Per 1000 [Per 1000 [Per 1000
Person-Days] Person-Days] Person-Days]
(# Individuals (# Individuals (# Individuals
Contributing) Contributing) Contributing)
Days 1-7 Positive 74/180810 58/180675 69/180614 1.1 (0.76, 1.5) 0.84 (0.58, 1.3 (0.89, 1.8)
following first | SARS-CoV-2 [0.41] (n = [0.32] (n = [0.38] (n = 1.2)
dose PCR Test 25869) 25869) 25869)
COVID-19 6/180937 2/180812 8/180798 0.75 (0.21, 2.5) 0.25 (0.026, 3 (0.54, 30)
Associated [0.033] (n = [0.011] (n = [0.044] (n = 1.3)
Hospitalization 25869) 25869) 25869)
COVID-19 0/180951[0] (n | 0/180814 [0] (n 2/180812 0(0, 5.3) 0(0, 5.3) N/A
Associated = 25869) = 258609) [0.011] (n =
ICU Admission 25869)
COVID-19 0/180951[0] (n | 0/180814 [0]1(n | 0/180819 [0] (n N/A N/A N/A
Associated = 258609) = 25869) = 258609)
Death
Positive 38/2214873.0 72/2332005.0 321/2526895.0 0.14 (0.094, 0.24 (0.19, 0.56 (0.36,
Onorafter | SARS-CoV-2 [0.017] (n = [0.031] (n = [0.13] (n = 0.19) 0.31) 0.83)
14 days PCR Test 21179) 22064) 24990)
following the
second dose | COVID-19 6/2215483.0 11/2333145.0 82/2532948.0 0.084 (0.03, 0.15 (0.07, 0.57 (0.17,1.7)
Associated [0.0027] (n = [0.0047] (n = [0.032] (n = 0.19) 0.27)
Hospitalization 21187) 22085) 25083)
COVID-19 1/2215536.0 2/2333352.0 17/2534192.0 0.067 (0.0016, 0.13 (0.014, 0.53 (0.0089,
Associated [0.00045] (n = [0.00086] (n = [0.0067] (n = 0.43) 0.54) 10)
ICU Admission 21187) 22090) 25097)
COVID-19 0/2215773.0 [0] | 0/2333860.0 [0] 4/2537030.0 0(0,1.7) 0 (0, 1.6) N/A
Associated (n=21187) (n = 22092) [0.0016] (n =
Death 25101)
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Table 3. Longitudinal analysis of vaccine effectiveness against breakthrough infections in

Minnesota, split by month.

Month mRNA-1273 BNT162b2 Unvaccinated IRR mRNA- IRR IRR mRNA-
Incidence Rate Incidence Rate Incidence Rate | 1273/ Unvax | BNT162b2 1273/
Events/Person-Days | Events/Person-Days | Events/Person- / Unvax BNT162b2
[Per 1000 Person-Days] | [Per 1000 Person-Days] Days
(# Individuals (# Individuals [Per 1000 Person-
Contributing) Contributing) Days]
(# Individuals
Contributing)
February | 0/14106.0 [0] (n = 1574) 0/15953.0 [0] (n = 1/15813.0 [0.063] 0 (0, 44) 0 (0, 39) N/A
1552) (n = 1595)
March 3/123184.0 [0.024] (n = | 4/135794.0 [0.029] (n = | 37/137738.0[0.27] | 0.091 (0.018, | 0.11(0.028, | 0.83(0.12, 4.9)
6956) 6590) (n=7411) 0.29) 0.31)
April 7/302898.0 [0.023] (n = | 11/330239.0 [0.033] (n | 93/343015.0[0.27] | 0.085(0.033, | 0.12(0.059, | 0.69(0.23, 2)
14463) =15129) (n=16321) 0.18) 0.23)
May 5/508598.0 [0.0098] (n | 13/533743.0[0.024] (n | 82/575635.0[0.14] | 0.069 (0.022, | 0.17(0.087, | 0.4(0.11,1.2)
= 18449) = 19503) (n=21212) 0.17) 0.31)
June 8/575955.0 [0.014] (n = | 4/598933.0 [0.0067] (n 24/659357.0 0.38 (0.15, 0.18 (0.046, | 2.1(0.56, 9.4)
20583) =21411) [0.036] (n = 23780) 0.88) 0.53)
July 15/627756.0 [0.024] (n | 38/652459.0 [0.058] (n | 73/724645.0 [0.1] 0.24 (0.13, 0.58 (0.38, 0.41 (0.21,
=21079) = 21946) (n = 24444) 0.42) 0.87) 0.76)
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Table 4. Longitudinal analysis of vaccine effectiveness against hospitalizations associated with
breakthrough infections in Minnesota, split by month.

Month mRNA-1273 BNT162b2 Unvaccinated | IRR mRNA- IRR IRR mRNA-
Incidence Rate Incidence Rate Incidence 1273/ BNT162b2 / 1273/
Events/Person-Days | Events/Person-Days Rate Unvax Unvax BNT162b2
[Per 1000 Person-Days] | [Per 1000 Person-Days] | Events/Person
(# Individuals (# Individuals -Days
Contributing) Contributing) [Per 1000
Person-Days]
(# Individuals
Contributing)
February | 0/14117.0 [0] (n = 1575) 0/15974.0 [0] (n = 0/15848.0 [0] (n N/A N/A N/A
1554) =1601)
March 1/123233.0 [0.0081] (n 1/135930.0 [0.0074] (n 9/138478.0 0.12 (0.0028, 0.11 (0.0026, 1.1 (0.014, 87)
= 6958) = 6594) [0.065] (n = 0.9) 0.82)
7435)
April 1/303102.0 [0.0033] (n 2/330648.0 [0.006] (n = 20/346174.0 0.057 (0.0014, 0.1 (0.012, 0.55 (0.0092,
= 144609) 15144) [0.058] (n = 0.36) 0.43) 10)
16422)
May 1/509149.0 [0.002] (n = | 3/534837.0 [0.0056] (n 25/582284.0 0.046 (0.0011, 0.13 (0.025, 0.35 (0.0067,
18465) = 19536) [0.043] (n = 0.28) 0.43) 4.4)
21411)
June 0/576677.0 [0] (n = 1/600226.0 [0.0017] (n 7/667073.0 0(0, 0.8) 0.16 (0.0035, 0(0, 41)
20603) = 21455) [0.01] (n = 1.2)
24039)
July 3/628674.0 [0.0048] (n | 4/654236.0 [0.0061] (n 18/733732.0 0.19 (0.037, 0.25 (0.061, 0.78 (0.11, 4.6)
=21107) =21994) [0.025] (n = 0.67) 0.76)
24721)
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Table 5. Comparison of incidence rates of positive SARS-CoV-2 testing between mRNA-1273 cohort
versus BNT162b2 cohort within each individual state and across all states.

Time Period State mRNA-12732 Incidence BNT162b2 Incidence Rate IRR
Rate Events/Person-Days mRNA-1273 / BNT162b2
Events/Person-Days (95% ClI)
[Per 1000 Person-Days]
[Per 1000 Person-Days] (# Individuals Contributing)
(# Individuals Contributing)
Days 1 _7 fOIIOWing Minnesota 74/180810 [0.41] (n = 25869) 58/180675 [0.32] (n = 25869) 1.3 (089, 1 8)
first dose (across
entire study
i : 10/30815 [0.32] (n = 4412) 4/30754 [0.13] (n = 4412)
period) Florida 2.5(0.72, 11)
Wisconsin 10/52771 [0.19] (n = 7544) 13/52761 [0.25] (n = 7544) 0.77 (03 1 9)
Arizona 5/26710 [0.19] (n = 3817) 8/26673 [0.3] (n = 3817) 0.62 (o 16 22)
Iowa 0/6706 [0] (n = 958) 3/6694 [0.45] (n = 958) 0 (0 24)
AII Sta’[eS 99/306873 [0.32] (n = 43895) 87/306621 [0.28] (n = 43895) 11 (084 1 5)
On or aﬂer 14 Minnesota 38/2214873.0 [0.017] (n = 21179) 72/2332005.0 [0.031] (n = 22064) 0.56 (036 083)
days following the
second dose
. : 37/434006.0 [0.085] (n = 3405) 90/441216.0 [0.2] (n = 3617)
(across entire Florida 0.42 (0.28, 0.62)
study period)
Wisconsin 15/736959.0 [0.02] (n = 6327) 30/770231.0 [0.039] (n = 6692) 0.52 (026 1 )
Arizona 8/398701.0 [0.02] (n = 3198) 21/407607.0 [0.052] (n = 3251) 0.39 (01 5 092)
Iowa 0/90155.0 [0] (n = 754) 4/97760.0 [0.041] (n = 818) 0 (0 1 6)
105/4010220.0 [0.026] (n = 219/4195555.0 [0.052] (n =
All states Joeae [0.026] (n 210 [0.052] (n 0.5(0.39, 0.64)
On or aﬂer the 14 Minnesota 15/627756.0 [0.024] (n = 21079) 38/652459.0 [0.058] (n = 21946) 0.41 (021 , 076)
days following the
jslc;oggl;j)ose (In Florida 26/100940.0 [0.26] (n = 3379) 70/106535.0 [0.66] (n = 3583) 0.39 (024’ 062)
Wisconsin 9/187855.0 [0.048] (n = 6284) 18/198532.0 [0.091] (n = 6644) 0.53 (021 1 2)
Arizona 5/95238.0 [0.053] (n = 3182) 10/96602.0 [0.1] (n = 3228) 0.51 (o 14. 1 6)
Iowa 0/22590.0 [0] (n = 753) 1/24368.0 [0.041] (n = 813) 0 (O 42)
AII Sta’[eS 58/1065321.0 [0.054] (n = 35710) 138/1112136.0 [0.12] (n = 37337) 0.44 (032 06)
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Table 6. Incidence rates of breakthrough infections across entire matched cohorts (all states
included), split by month.

Month

mRNA-1273 Incidence Rate
Events/Person-Days

[Per 1000 Person-Days]
(# Individuals Contributing)

BNT162b2 Incidence Rate
Events/Person-Days

[Per 1000 Person-Days]
(# Individuals Contributing)

IRR

mRNA-1273 / BNT162b2

February

0/30026.0 [0] (n = 3770)

0/31074.0 [0] (n = 3351)

N/A

March

6/268901.0 [0.022] (n = 15373)

8/281110.0 [0.028] (n = 14188)

0.78 (0.22, 2.6)

April

12/612527.0 [0.02] (n = 26911)

24/647037.0 [0.037] (n = 28001)

0.53 (0.24, 1.1)

May

14/921359.0 [0.015] (n = 32862)

18/965133.0 [0.019] (n = 34577)

0.81(0.38, 1.7)

June

15/997221.0 [0.015] (n = 35193)

27/1040827.0 [0.026] (n = 36789)

0.58 (0.29, 1.1)

July

58/1065321.0 [0.054] (n = 35710)

138/1112136.0 [0.12] (n = 37337)

0.44 (0.32, 0.6)
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Table 7. Incidence rates of COVID-19 associated complications across entire matched cohorts (all
states included).

Time Outcome mRNA-1273 Incidence Rate BNT162b2 Incidence Rate IRR mRNA-1273 /
Period Events/Person-Days Events/Person-Days BNT162b2
[Per 1000 Person-Days] [Per 1000 Person-Days]
(# Individuals Contributing) (# Individuals Contributing)
Days 1-7 COVID-19 8/307037 [0.026] (n = 43895) 8/306843 [0.026] (n = 43895) 1(0.33, 3.1)
following first | Associated

dose

Hospitalization

COVID-19 1/307053 [0.0033] (n = 43895) 0/306850 [0] (n = 43895) inf (0.026, inf)
Associated ICU

Admission

COVID-19 0/307054 [0] (n = 43895) 0/306850 [0] (n = 43895) N/A

Associated Death

On or after
14 days
following the
second dose

COVID-19
Associated
Hospitalization

21/4011550.0 [0.0052] (n = 35914)

43/4198278.0 [0.01] (n = 37603)

0.51(0.29, 0.88)

COVID-19
Associated ICU
Admission

5/4011773.0 [0.0012] (n = 35915)

7/4198947.0 [0.0017] (n = 37610)

0.75(0.19, 2.7)

COVID-19
Associated Death

1/4012246.0 [0.00025] (n = 35915)

0/4199985.0 [0] (n = 37612)

Inf (0.027, Inf)
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Table 8. Incidence rates of potential COVID-19 associated complications in breakthrough patients.
The columns are: (1) Complications: phenotypes that are written with positive-sentiment in the clinical
notes and occur -3 to +30 days relative to COVID diagnosis and do not occur -180 to -4 days relative to
COVID diagnosis; (2) Incidence Rate of Complications in mRNA-1273 Breakthrough cases: the
number of MRNA-1273-vaccinated individuals experiencing the complication divided by the number of at-
risk patient days contributed by mRNA-1273-vaccinated breakthrough cases; (3) Incidence Rate of
Complications in BNT162b2 Breakthrough cases: the number of BNT162b2-vaccinated individuals
experiencing the complication divided by the number of at-risk patient days contributed by BNT162b2-
vaccinated breakthrough cases; (4) IRR mRNA-1273 / BNT162b2: the IR of the complication in the mRNA-
1273 breakthrough cohort divided by the IR of the complication in the BNT162b2 breakthrough cohort.

Complication

Incidence Rate
mRNA-1273
(n=106)
Events/Person-Days
[Per 1000 Person-Days]

Incidence Rate
BNT162b2
(n =220)
Events/Person-Days
[Per 1000 Person-Days]

IRR mRNA-1273 /
BNT162b2
(exact 95% Cl)

ARD ALI

4 /2,206 [0.18%]

10/ 4,335 [0.23%]

0.79 (0.18, 2.73)

Acute kidney injury

5/2,052 [0.24%)]

15/ 4,062 [0.37%]

0.66 (0.19, 1.91)

Anemia

971,729 [0.52%]

813,853 [0.21%]

2.51 (0.86, 7.47)

Cardiac arrest

112,230 [0.045%)]

2/4,521[0.044%]

1.01 (0.02, 19.47)

Cardiac arrhythmias

9/1,686 [0.53%]

20/ 3,216 [0.62%]

0.86 (0.34, 1.97)

Chronic fatigue syndrome 172,233 [0.045%] 0/4,591 [0%] inf (0.05, inf)
Disseminated intravascular
coagulation 0/2,238 [0%] 0/4,591 [0%] N/A

Encephalopathy Delirium

2/2,148 [0.093%]

4 /4,360 [0.092%]

1.01 (0.09, 7.08)

Heart failure

512,043 [0.24%)]

714,149 [0.17%]

1.45 (0.36, 5.31)

Hyperglycemia

3/2,045[0.15%)]

5/3,988 [0.13%]

1.17 (0.18, 6.01)

Hypertension

871,295 [0.62%]

2412,137 [1.1%)]

0.55 (0.21, 1.27)

Myocardial infarction

2/2,143 [0.093%]

5/4,364 [0.11%]

0.81 (0.08, 4.98)

Numbness

4/1,873[0.21%]

573,930 [0.13%]

1.68 (0.33, 7.8)

Pleural effusion

5/2,140 [0.23%)]

8/4,240 [0.19%)]

1.24 (0.32, 4.29)

Pulmonary embolism

2/2,208 [0.091%]

5/4,393 [0.11%]

0.8 (0.08, 4.86)

Respiratory failure

5/2,199 [0.23%)]

10/ 4,335 [0.23%]

0.99 (0.26, 3.17)

Sepsis 312,142 [0.14%] 214,418 [0.045%] 3.09 (0.35, 37.04)
Septic shock 112,217 [0.045%)] 0 /4,557 [0%] inf (0.05, inf)
Stroke 0/2,204 [0%] 574,307 [0.12%] 0.0 (0, 2.13)

Venous thromboembolism

3/2,173[0.14%)]

3/4,382[0.068%]

2.02 (0.27, 15.06)
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Table 9. 21-day hospitalization, 21-day ICU admission, and 28-day mortality rates among
breakthrough cases from the matched mRNA-1273 and BNT162b2 cohorts. The columns are: (1)
Outcome: the clinical metric of COVID-19 severity assessed in the given row; (1) mRNA-1273
Breakthrough Cohort: cumulative incidence of the given outcome among mRNA-1273 breakthrough
cases; (2) Prevalence in BNT162b2 Breakthrough Cohort: cumulative incidence of the given outcome
among mRNA-1273 breakthrough cases; (3) Risk Ratio (95% CI): for the given outcome, cumulative
incidence in the mRNA-1273-vaccinated cohort divided by cumulative incidence in the BNT162b2-
vaccinated cohort, along with the 95% confidence interval; (4) Risk Ratio (95% ClI): for the given outcome,
cumulative incidence in the mRNA-1273-vaccinated cohort divided by cumulative incidence in the
BNT162b2-vaccinated cohort, along with the 95% confidence interval. (5) Fisher Exact P-Value: for the
given outcome, the p-value from a Fisher exact test performed on a two-by-two table of vaccine group
(mRNA-1273 versus BNT162b2) by outcome status (Yes versus No).

mRNA-1273 BNT162b2
Breakthrough Breakthrough Risk Ratio Fisher Exact P-
Outcome Cohort Cohort (95% CI) Value
21-Day Hospitalization | 11/48 (22.9%) 27/103 (26.2%) 0.87 (0.49, 1.6) | 0.84
21-Day ICU Admission | 2/48 (4.2%) 5/103 (4.9%) 0.86 (0.22,4.1) (1
28-Day Mortality 1/48 (2.1%) 0/87 (0.0%) inf (0.22, inf) 0.36
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Figure S1. Date of actual or hypothetical second vaccine dose for the matched mRNA-1273,
BNT162b2, and unvaccinated cohorts from Minnesota. The median date of second dose
administration in the matched cohorts is March 31, 2021 for Pfizer, Apr 1, 2021 for Moderna, and April 2,
2021 for the matched unvaccinated cohort.
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Figure S2. Kaplan-Meier analysis comparing the cumulative incidence of (A) SARS-CoV-2 infection,
(B) COVID-19 associated hospitalization, and (C) COVID-19 associated ICU admission between the
vaccinated and unvaccinated cohorts from Minnesota. Cumulative incidence at time ¢ is the estimated
proportion of individuals who experienced the outcome on or before time t (i.e., 1 minus the standard
Kaplan-Meier survival estimate). This is assessed starting 14 days after the date of the actual or
hypothetical second dose (i.e., starting on the date of full vaccination). The main figure in each panel has a
y-axis ranging from 0 to 0.03. In (B) and (C), the inset plots are zoomed-in versions of the same plot with
the y-axis ranging from 0 to 0.01. In each case, the log-rank p-value for each pairwise comparison is shown

to the right of the plot.
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Figure S3. Number of COVID-19 cases per week in Florida, Minnesota, Wisconsin, Arizona and lowa
between January and July 2021. Data was accessed from New York Times.?3
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Figure S4. Prevalence of SARS-CoV-2 variants of concern and interest in US States with Mayo Clinic
sites included in this analysis. Data is shown from February 2021 onward, the time period during which
the effectiveness of full vaccination was assessed in this study. Data was accessed from the GISAID
Initiative.®
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Figure S5. Comparison of the cationic lipid components of BNT162b2 and mRNA-1273. (A) ALC-
0315 is the cationic lipid component of the BNT162b2 lipid nanoparticle. (B) SM-102 is the cationic lipid
component of the mRNA-1273 lipid nanoparticle.
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Table S1. Clinical characteristics of 1-to-1 matched mRNA-1273-vaccinated, BNT162b2-vaccinated,
and unvaccinated cohorts from all states. Covariates for matching include demographics (age, sex,
race, ethnicity), state of location, date of vaccination, and number of prior SARS-CoV-2 PCR tests.
Covariate statistics are also shown for the sub-cohorts of each cohort which are counted in the full
vaccination effectiveness analysis (i.e., patients who have received two doses of the given vaccine and had
at least 14 days of follow-up after the second dose or hypothetical second dose, without a positive PCR
test at any date prior to 14 days following the second dose).

Clinical covariate Matched mRNA- Matched mRNA- Matched Matched Maximum
1273, BNT162b2, 1273 vaccinated BNT162b2 unvaccinated absolute SMD
unvaccinated cohort, fully vaccinated cohort, 14+ days | over the 3 pairs
exactly matched vaccinated cohort, fully after
cohorts patients vaccinated hypothetical
patients second dose
Total number of individuals 43,895 each 35,902 37,573 42,867
State of Primary Residence
- Arizona 3,817 (8.7%) 3,198 (8.9%) 3,251 (8.7%) 3,769 (8.8%) 0.01
- Florida 4,412 (10.1%) 3,405 (9.5%) 3,617 (9.6%) 4,309 (10.1%) 0.02
- lowa 958 (2.2%) 754 (2.1%) 818 (2.2%) 948 (2.2%) 0.01
- Minnesota 25,869 (58.9%) 21,179 (59.0%) 22,064 (58.7%) 24,990 (58.5%) 0.01
- Wisconsin 7,544 (17.2%) 6,327 (17.6%) 6,692 (17.8%) 7,382 (17.3%) 0.01
- Other/Unknown 1,295 (3.0%) 1,039 (2.9%) 1,131 (3.0%) 1,289 (3.0%) 0.01
Age groups in years
- 18-24 2,076 (4.7%) 1,528 (4.3%) 1,644 (4.4%) 2,003 (4.7%) 0.02
- 25-34 3,226 (7.3%) 2,496 (7.0%) 2,626 (7.0%) 3,104 (7.3%) 0.01
- 35-44 4,109 (9.4%) 3,232 (9.0%) 3,329 (8.9%) 3,986 (9.3%) 0.02
- 45-54 5,065 (11.5%) 4,071 (11.3%) 4,204 (11.2%) 4,910 (11.5%) 0.01
- 55-64 8,873 (20.2%) 7,260 (20.2%) 7,469 (19.9%) 8,661 (20.3%) 0.01
- 65-74 13,265 (30.2%) 11,259 (31.4%) 11,763 (31.3%) 13,025 (30.5%) 0.02
- 75-84 5,256 (12.0%) 4,419 (12.3%) 4,692 (12.5%) 5,103 (12.0%) 0.02
- 85+ 2,025 (4.6%) 1,637 (4.6%) 1,846 (4.9%) 1,895 (4.4%) 0.02
Sex
- Female 24,664 (56.2%) 20,147 (56.1%) 21,151 (56.3%) 24,018 (56.3%) 0.00
- Male 19,231 (43.8%) 15,755 (43.9%) 16,422 (43.7%) 18,669 (43.7%) 0.00
Race
- Asian 488 (1.1%) 413 (1.2%) 427 (1.1%) 476 (1.1%) 0.00
- Black / African 632 (1.4%) 488 (1.4%) 521 (1.4%) 609 (1.4%) 0.01
American
- Native American 27 (0.1%) 18 (0.1%) 21 (0.1%) 26 (0.1%) 0.00
- White / Caucasian 41,984 (95.6%) 34,391 (95.8%) 35,995 (95.8%) 40,849 (95.7%) 0.01
- Other 373 (0.8%) 293 (0.8%) 299 (0.8%) 352 (0.8%) 0.00
- Unknown 391 (0.9%) 299 (0.8%) 310 (0.8%) 375 (0.9%) 0.01
Ethnicity
- Hispanic or Latino 808 (1.8%) 640 (1.8%) 650 (1.7%) 779 (1.8%) 0.01
- Not Hispanic or Latino 42,422 (96.6%) 34,750 (96.8%) 36,374 (96.8%) 41,275 (96.7%) 0.01
- Unknown 665 (1.5%) 512 (1.4%) 549 (1.5%) 633 (1.5%) 0.00
Number of PCR tests taken prior to
Dec 12020
- 0 16,651 (37.9%) 13,594 (37.9%) 14,286 (38.0%) 16,054 (37.6%) 0.01
- 1 16,845 (38.4%) 13,759 (38.3%) 14,384 (38.3%) 16,550 (38.8%) 0.01
- 2+ 10,399 (23.7%) 8,549 (23.8%) 8,903 (23.7%) 10,083 (23.6%) 0.00
Number of PCR tests taken from
Dec 1 2020 to day of first
vaccination
- 0 30,286 (69.0%) 25,029 (69.7%) 26,261 (69.9%) 29,587 (69.3%) 0.01
- 1 10,152 (23.1%) 8,147 (22.7%) 8,471 (22.5%) 9,826 (23.0%) 0.01
- 2+ 3,457 (7.9%) 2,726 (7.6%) 2,841 (7.6%) 3,274 (7.7%) 0.00
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