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CoVPN/ENSEMBLE Team, Cont’d: Participating Investigators
The following Principal Investigators participated in the ENSEMBLE study:
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Supplementary Results

Latin America-specific results

Latin America: Response rates and levels

Similar to the results of the pooled analysis, in the Latin America cohort D29 antibody marker response
frequencies and levels were lower in severe-critical cases than in non-cases, and to a lesser extent also
lower in moderate cases than in non-cases. There was quantifiable D29 nAb-IDS50 titer in 25.7% of
vaccine recipient severe-critical cases and 40.7% of moderate cases, compared to 52.7% of vaccine
recipient non-cases (Supplementary Fig. 4C). The geometric mean nAb-ID50 titers in vaccine recipient
severe-critical cases, moderate cases, and non-cases were 3.77 IU50/ml (95% CI: 2.74, 5.20), 5.28
1U50/ml (4.60, 6.05), and 7.03 IU50/ml (5.85, 8.44), respectively, yielding a severe-critical case:non-case
ratio of 0.54 (0.37, 0.78) and a moderate case:non-case ratio of 0.75 (0.60, 0.94) (Table 1). For both
binding antibody markers, D29 antibody marker response rates and levels were also lower in cases than in
non-cases for both endpoints, but with case:non-case ratios closer to 1 (Supplementary Fig. 4A, 4B; Table

).

Latin America: CoR analyses (univariate)

Similar to the results of the pooled analysis, each D29 marker correlated inversely with risk in the Latin
America cohort, with the D29 antibody markers potentially even stronger inverse CoRs of severe-critical
COVID-19. The HR (High vs. Low nAb-ID50 tertile) of severe-critical COVID-19 was 0.12 (0.02, 0.57;
FWER-adjusted overall p=0.048) (Supplementary Fig. 12D) and for moderate COVID-19 it was 0.43
(0.23, 0.82; FWER-adjusted overall p=0.133) (Supplementary Fig. 13D). Similar inverse correlations,
although less strong, were also seen for both binding antibody markers and both COVID-19 endpoints
(Supplementary Figs. 12D, S13D).

For the D29 quantitative markers, results were similar, with the D29 antibody markers potentially even
stronger inverse CoRs of severe-critical COVID-19. The HR of severe-critical COVID-19 per 10-fold
increase in nAb-ID50 was 0.20 (0.05, 0.73; FWER-adjusted p=0.048) (Supplementary Table 12), and for
moderate COVID-19 it was 0.53 (0.32, 0.90; FWER-adjusted p=0.085) (Supplementary Table 12).
Similar inverse correlations, although less strong, were also seen for both binding antibody markers and
both COVID-19 endpoints (Supplementary Table 12).

As seen in the geographic region-pooled analysis, estimated cumulative incidence of severe-critical
COVID-19 through 220 days decreased across vaccine recipient subgroups defined by having D29
antibody marker levels at a specific value. Cumulative incidence (95% CI) of severe-critical COVID-19
at unquantifiable nAb-ID50 titer [< 4.8975 International Units (IU)50/ml], just-quantifiable titer of 5.2
IU50/ml, and 90™ percentile 28.5 TU50/ml was 1.2% (0.7%, 1.9%), 0.1% (0.01%, 1.5%), and 0.05%
(0.01%, 0.4%), respectively. For moderate COVID-19, cumulative incidence at the same titer values of
unquantifiable, 5.2 IU50/ml, and 28.5 IU50/ml was 8.0% (5.6%, 11.2%), 8.0% (4.4%, 11.2%), and 3.2%
(1.4%, 6.8%), respectively (Supplementary Fig. 21C). A similar decrease in risk, albeit smaller in
magnitude, was also seen with increasing concentration of each binding antibody marker (Supplementary
Figs. 20A, 20B for severe-critical; 21A, 21B for moderate).

Vaccine recipients were also divided into subgroups defined by having D29 antibody marker levels
exceeding a specific threshold, with application of nonparametric regression showing that the cumulative
incidence of severe-critical COVID-19 (from 7 to 170 days post-D29) decreased with increasing antibody
marker threshold. For vaccine recipients with any quantifiable nAb-ID50 (> 2.45 IU50/ml, with LLOQ =
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4.8975 TU50/ml), risk was 0.45% (95% CI: 0.28%, 0.62%) (Supplementary Fig. 28C). This decreased to
0.34% (0.16%, 0.53%) for vaccine recipients with nAb-ID50 > 7.0 IU50/ml, with additional nAb-ID50
threshold increases yielding no further reduction of risk. No severe-critical COVID-19 endpoints were
observed at nAb-ID50 titer above 185 IU50/ml. For moderate COVID-19, however, no decrease was
seen, with cumulative incidence 15.8% (15.0%, 16.4%) for vaccine recipients with any quantifiable nAb-
ID50 and with additional nAb-ID50 threshold increases yielding no further reduction of risk
(Supplementary Fig. 29C). Similar decreases in severe-critical COVID-19 risk with increasing antibody
marker threshold were seen for the two bAb markers (Supplementary Figs. 28A, 28B), especially RBD
IgG (Supplementary Fig. 28B). Unlike the nAb-ID50 results, moderate COVID-19 risk decreased with
bAb marker threshold (Supplementary Fig. 29A, 29B), again especially for RBD IgG (Supplementary
Fig. 29B).

Latin America: CoR analyses (multivariate)

Using a Cox proportional hazards model that included baseline risk score, D29 nAb-ID50, and D29 Spike
IgG, the HR of severe-critical COVID-19 per 10-fold-increase in nAb-ID50 was 0.14 (0.03, 0.60;
p=0.008) compared to 1.92 (0.55, 6.75; p=0.310) per 10-fold increase in Spike IgG (Supplementary Table
16), again providing evidence for D29 nAb-ID50 as a better independent correlate of severe-critical
COVID-19 than D29 Spike IgG. A similar result was seen for moderate COVID-19, where the HR was
0.56 (0.30, 1.02; p=0.059) and 0.92 (0.50, 1.70; p=0.796) per 10-fold increase in D29 nAb-ID50 and in
D29 Spike IgG, respectively (Supplementary Table 16).

Latin America: CoP analyses

Vaccine efficacy (VE) against severe-critical COVID-19 increased with D29 antibody marker level. For
nAb-ID50, estimated VE (95% CI) at unquantifiable nAb-ID50 titer [< 4.8975 International Units
(IU)50/ml], just-quantifiable titer of 5.2 IU50/ml, and 90™ percentile 28.5 TU50/ml was 58.4% (27.1%,
76.3%), 95.9% (41.1%, 99.4%), and 98.1% (55.8%, 99.4%), respectively, when using a nonparametric
implementation of Gilbert et al.' (blue curve, Supplementary Fig. 36C). A similar increase was seen using
an alternative Cox proportional hazards implementation of Gilbert et al.! (purple curve, Supplementary
Fig. 36C). In comparison, VE estimates against moderate COVID-19 at the same titer values of
unquantifiable, 5.2 IU50/ml, and 28.5 IU5S0/ml were 24.8% (-8.8%, 47.9%), 24.8% (-8.8%, 58.8%), and
70.1% (32.5%, 86.4%), respectively (Supplementary Fig. 37C). The severe-critical VE curves of the
binding antibody markers were similar to the nAb-ID50 curve (Supplementary Fig. 37C), albeit with a
smaller increase in estimated VE across the range of plotted marker values, e.g. a 22.3-fold increase in the
amount of vaccine protection on the multiplicative scale for nAb-ID50 vs. a 2.4-fold increase for Spike
IgG [calculated from estimated VE = 58.4% at unquantifiable nAb-ID50 titer (2.45 IU50/ml) to 98.1% at
the 90™ percentile (28.5 TU50/ml); for Spike IgG, estimated VE = 66.8% at negative response (5.42
BAU/ml) to 86.0% at the 90 percentile (121 BAU/ml); nonparametric curves].

Mediation analysis showed that an estimated 29.3% (1.8%, 56.8%) of VE against severe-critical COVID-
19 was mediated by D29 nAb-ID50 titer (Supplementary Table 20), with a similar proportion, 23.7% (-
24%, 71.4%), mediated by D29 Spike IgG concentration. In comparison, the estimated proportions of VE
against moderate COVID-19 mediated by D29 nAb-ID50 titer and D29 Spike IgG concentration were
38.7% (-68.4%, 146%) and 107% (-51%, 265%), respectively (Supplementary Table 20).

Latin America: Synthesis scorecard and comparison of the D29 markers as correlates

Supplementary Table 23 presents the synthesis scorecard for the Latin America cohort for the D29
markers. In (A), Spike IgG was a better CoR and CoP against moderate COVID-19. RBD IgG was tied as
a CoR against both endpoints and ranked as a better Modification CoP against severe-critical COVID-19,
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but a better Mediation CoP against moderate COVID-19. nAb-ID50 ranked better as a CoR and as a
Modification CoP against severe-critical COVID-19, but a better Mediation CoP against moderate
COVID-19. In (B) (moderate to severe-critical), nAb-ID50 ranked as the best CoR and the best
Modification CoP, while Spike IgG ranked as the best Mediation CoP. In (C) (severe-critical), nAb-
ID50 ranked as the best CoR and CoP.

Latin America: Stochastic interventional vaccine efficacy (SVE)

We applied the stochastic-interventional VE (SVE) framework? to assess the D29 markers as CoPs
against moderate to severe-critical COVID-19 in the Latin America cohort. For D29 nAb-ID50, estimated
VE increased with shifts in titer: At no D29 nAb-ID50 shift, estimated SVE was 38.7% (95% CI: 34.3%,
42.8%), and with 1.6-fold, 4-fold, and 10-fold shifts, estimated SVE increased to 43.8% (37.8%, 49.2%),
54.5% (41.2%, 64.8%), and 59.4% (46.9%, 68.9%), respectively (Supplementary Fig. 50). The p-value
for SVE changing with D29 nAb-ID50 was <0.001, providing further evidence in support of D29 nAb-
ID50 as a CoP against moderate to severe-critical COVID-19. SVE estimates for the binding antibody
markers (Spike IgG, RBD IgG) were not stable and are not shown.

Latin America: Exposure-proximal CoP analyses

Figure S54 shows the results of assessing each current marker as an exposure-proximal correlate of
severe-critical COVID-19 in the Latin America cohort. Estimated exposure-proximal VE against severe-
critical COVID-19 rose as current nAb-ID50 titer increased across the range of analyzed values
(Supplementary Fig. 54C). Similar results were obtained for the two bAb markers (Supplementary Fig.
54A, B), except that the curves appeared less steep than the nAb-ID50 curve and had substantially wider
95% ClIs at the left-end tail of each curve. Figure S55C shows that estimated VE against moderate
COVID-19 also increased with current nAb-ID50 titer, with similar results for the binding antibody
markers in the severe-critical COVID-19 analysis (somewhat flatter bAb vs. nAb curves, with wider 95%
ClIs on the bAb curves) (Supplementary Fig. S55A, B).
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Supplementary Tables:

Supplementary Table 1. Numbers of baseline SARS-CoV-2 seronegative per-protocol vaccine recipients, shown by baseline sampling
strata and COVID-19 case/non-case status, included in the analyses.

Case-cohort set = Baseline SARS-CoV-2 seronegative per-protocol vaccine recipients included in D29 marker correlates analysis [in the
immunogenicity subcohort (IS) and/or a breakthrough COVID-19 case)]

Baseline Sampling Strata of Baseline SARS-CoV-2 Seronegative Per-Protocol Vaccine Participants Included in Correlates Analyses

1 2 3
Breakthrough
COVID-19 cases Moderate 6 3 0
(both within and uy
outwith the IS) Severe-critical 2 0 0
with D1, D29 Ab  Moderate to
.. 5 0
marker data severe-critical
Non-cases in the IS with D1, D29 49 51 41

Ab marker data

55

47

6 7 8 9 10 11

9 5 7 147 59 26
1 0 2 17 6 0
10 5 9 163* 65 26

54 47 52 50 48 49

12
26

8

34

50

13
4

3

7

43

Subtotals
14 15 16 Total US LatAm S Afr
8 0 1 332 61 258 13
2 0 0 42 6 31 5
10 0 1 373 67 288 18
40 46 52 774 396 197 181

Ab, antibody; IS, immunogenicity subcohort; Lat Am, Latin America; S Afr, South Africa; US, United States.

*Note: In stratum 9, the number of participants with a moderate to severe-critical case (163) is one less than the number of participants with a moderate case (147) plus the number of
participants with a severe-critical case (17) due to one participant having two cases at different time points (first a moderate case, and later a severe-critical case).

Demographic covariate strata:

1
2
3
4
5.
6
7
8

Minority is defined as the complement of being known to be White Non-Hispanic. Minority status was only reported in the U.S.
White Non-Hispanic is defined as Race=White and Ethnicity=Not Hispanic or Latino. All other Race subgroups are defined as Black, Asian, American Indian or Alaska Native,

. Minority U.S., age 18-59, comorbidities N

. Minority U.S., age 18-59, comorbidities Y

. Minority U.S., age > 60, comorbidities N

. Minority U.S., age > 60, comorbidities Y
non-Minority U.S., age 18-59, comorbidities N
. non-Minority U.S., age 18-59, comorbidities Y
. non-Minority U.S., age > 60, comorbidities N

. non-Minority U.S., age > 60, comorbidities Y

9. Latin America, age 18-59, comorbidities N
10. Latin America, age 18-59, comorbidities Y
11. Latin America, age > 60, comorbidities N
12. Latin America, age > 60, comorbidities Y
13. South Africa, age 18-59, comorbidities N
14. South Africa, age 18-59, comorbidities Y
15. South Africa, age > 60, comorbidities N
16. South Africa, age > 60, comorbidities Y

Native Hawaiian or Other Pacific Islander, Multiracial, Other, Not reported, or Unknown. (In Latin America, the American Indian or Alaska Native category was labeled as
“Indigenous South American™.)
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Severe-critical cases are baseline SARS-CoV-2 seronegative per-protocol vaccine recipients with the severe-critical COVID-19 endpoint (severe-critical COVID-19 with onset that
was both > 28 days post-vaccination and > 7 days post-D29) through to the data cut (July 9, 2021).

Moderate cases are baseline SARS-CoV-2 seronegative per-protocol vaccine recipients with the moderate COVID-19 endpoint (moderate COVID-19 with onset that was both > 28
days post-vaccination and > 7 days post-D29) through to the data cut (July 9, 2021).

Moderate to severe-critical cases are baseline SARS-CoV-2 seronegative per-protocol vaccine recipients with the moderate to severe-critical COVID-19 endpoint (moderate to
severe-critical COVID-19 with onset that was both > 28 days post-vaccination and > 7 days post-D29) through to the data cut (July 9, 2021).

Non-cases are baseline seronegative per-protocol vaccine recipients sampled into the immunogenicity subcohort with no evidence of SARS-CoV-2 infection up to the end of the
correlates study period, which is up to 220 days post D1 but no later than the data cut (July 9, 2021).
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Supplementary Table 2. Demographics and clinical characteristics of baseline SARS-CoV-2
seronegative per-protocol trial participants in the immunogenicity subcohort and thus have D1,

D29 antibody data. (all regions pooled)

Characteristics

Vaccine
(N =839)

Placebo
(N=91)

Total
(N =930)

Age
Age 18-59
Age> 60
Mean (Range)

BMI
Underweight BMI < 18.5
Normal 18.5 <BMI <25
Overweight 25 < BMI < 30
Obese BMI > 30

Risk for Severe COVID-19
At-risk
Not at-risk

Age, Risk for Severe COVID-19
Age 18-59 At-risk
Age 18-59 Not at-risk
Age> 60 At-risk
Age> 60 Not at-risk

Sex Assigned at Birth

Female
Male
Hispanic or Latino Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Not reported and unknown
Race
White
Black or African American
Asian
American Indian or Alaska Native

Native Hawaiian or Other Pacific
Islander

Multiracial
Not reported and unknown

418 (49.8%)
421 (50.2%)

55.4 (18.0, 90.0)

19 (2.3%)

235 (28.0%)
300 (35.8%)
285 (34.0%)

436 (52.0%)
403 (48.0%)

210 (25.0%)
208 (24.8%)
226 (26.9%)
195 (23.2%)

379 (45.2%)
460 (54.8%)

314 (37.4%)
498 (59.4%)
27 (3.2%)

443 (52.8%)
246 (29.3%)
15 (1.8%)
60 (7.2%)

3 (0.4%)

41 (4.9%)
31 (3.7%)

Underrepresented Minority Status in the U.S.*

White Non-Hispanic

Communities of Color
Country

United States

Argentina

211 (25.1%)
205 (24.4%)

416 (49.6%)
33 (3.9%)

43 (47.3%)
48 (52.7%)

57.3 (26.0, 88.0)

2 (2.2%)

21 (23.1%)
34 (37.4%)
34 (37.4%)

45 (49.5%)
46 (50.5%)

21 (23.1%)
22 (24.2%)
24 (26.4%)
24 (26.4%)

37 (40.7%)
54 (59.3%)

33 (36.3%)
54 (59.3%)
4 (4.4%)

49 (53.8%)
26 (28.6%)

6 (6.6%)
7 (7.7%)
3 (3.3%)

24 (26.4%)
24 (26.4%)

48 (52.7%)
2 (2.2%)

461 (49.6%)
469 (50.4%)

55.6 (18.0, 90.0)

21 (2.3%)

256 (27.5%)
334 (35.9%)
319 (34.3%)

481 (51.7%)
449 (48.3%)

231 (24.8%)
230 (24.7%)
250 (26.9%)
219 (23.5%)

416 (44.7%)
514 (55.3%)

347 (37.3%)
552 (59.4%)
31 (3.3%)

492 (52.9%)
272 (29.2%)
15 (1.6%)
66 (7.1%)

3 (0.3%)
48 (5.2%)
34 (3.7%)

235 (25.3%)
229 (24.6%)

464 (49.9%)
35 (3.8%)
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Brazil 93 (11.1%) 12 (13.2%) 105 (11.3%)
Chile 11 (1.3%) 3 (3.3%) 14 (1.5%)
Colombia 55 (6.6%) 5 (5.5%) 60 (6.5%)
Mexico 7 (0.8%) 2 (2.2%) 9 (1.0%)
Peru 21 (2.5%) 1 (1.1%) 22 (2.4%)
South Africa 203 (24.2%) 18 (19.8%) 221 (23.8%)
HIV Status

Negative 810 (96.5%) 89 (97.8%) 899 (96.7%)
Living with HIV 29 (3.5%) 2 (2.2%) 31 (3.3%)

*Data on minority status was only gathered in the U.S.

This table summarizes characteristics of per-protocol participants in the immunogenicity subcohort, which was

randomly sampled from the study cohort. The sampling was stratified by strata defined by enrollment
characteristics: Assigned randomization arm x Baseline SARS-CoV-2 seronegative vs. seropositive x

Randomization strata. The U.S. subcohort includes 8 baseline demographic strata; the Latin America and South
Africa subcohorts each include 4 baseline demographic strata.
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Supplementary Table 3. Demographics and clinical characteristics of baseline SARS-CoV-2
seronegative per-protocol trial participants in the Latin America subset of the immunogenicity

subcohort (strata 9-12) and thus have D1, D29 antibody data.

Vaccine Placebo Total
Characteristics (N =220) (N =25) (N = 245)
Age
Age 18-59 108 (49.1%) 12 (48.0%) 120 (49.0%)
Age> 60 112 (50.9%) 13 (52.0%) 125 (51.0%)
Mean (Range) 55.1(19.0, 83.0) 56.6 (26.0, 88.0) 55.3(19.0, 88.0)
BMI

Underweight BMI < 18.5
Normal 18.5 < BMI < 25
Overweight 25 < BMI < 30
Obese BMI > 30

Risk for Severe COVID-19
At-risk
Not at-risk

Age, Risk for Severe COVID-19

Age 18-59 At-risk
Age 18-59 Not at-risk
Age> 60 At-risk
Age> 60 Not at-risk
Sex Assigned at Birth

Female

Male
Hispanic or Latino Ethnicity

Hispanic or Latino

Not Hispanic or Latino

Not reported and unknown
Race

White

Black or African American

Asian

Multiracial

Not reported and unknown
Country

Argentina

Brazil

Chile

Colombia

Mexico

Peru
HIV Status

Negative

1 (0.5%)

54 (24.5%)
95 (43.2%)
70 (31.8%)

112 (50.9%)
108 (49.1%)

54 (24.5%)
54 (24.5%)
58 (26.4%)
54 (24.5%)

83 (37.7%)
137 (62.3%)

209 (95.0%)
7 (3.2%)
4 (1.8%)

132 (60.0%)
8 (3.6%)

1 (0.5%)

21 (9.5%)

9 (4.1%)

33 (15.0%)
93 (42.3%)
11 (5.0%)
55 (25.0%)
7 (3.2%)
21 (9.5%)

213 (96.8%)

6 (24.0%)
12 (48.0%)
7 (28.0%)

11 (44.0%)
14 (56.0%)

5 (20.0%)
7 (28.0%)
6 (24.0%)
7 (28.0%)

8 (32.0%)
17 (68.0%)

23 (92.0%)
2 (8.0%)

14 (56.0%)
1 (4.0%)

3 (12.0%)
2 (8.0%)

2 (8.0%)
12 (48.0%)
3 (12.0%)
5 (20.0%)
2 (8.0%)

1 (4.0%)

25 (100.0%)

1 (0.4%)

60 (24.5%)
107 (43.7%)
77 (31.4%)

123 (50.2%)
122 (49.8%)

59 (24.1%)
61 (24.9%)
64 (26.1%)
61 (24.9%)

91 (37.1%)
154 (62.9%)

232 (94.7%)
7(2.9%)
6 (2.4%)

146 (59.6%)
9 (3.7%)

1 (0.4%)

24 (9.8%)
11 (4.5%)

35 (14.3%)
105 (42.9%)
14 (5.7%)
60 (24.5%)
9 (3.7%)

22 (9.0%)

238 (97.1%)
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Living with HIV 7 (3.2%) 7(2.9%)

This table summarizes characteristics of per-protocol participants in the Latin America subset of the
immunogenicity subcohort (strata 9-12), which was randomly sampled from the study cohort. The sampling was
stratified by strata defined by enrollment characteristics: Assigned randomization arm x Baseline SARS-CoV-2
seronegative vs. seropositive x Randomization strata.
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Supplementary Table 4. Demographics and clinical characteristics of baseline SARS-CoV-2
seronegative per-protocol trial participants in the South Africa subset of the immunogenicity
subcohort (strata 13-16) and thus have D1, D29 antibody data.

Vaccine Placebo Total
Characteristics (N =203) (N =18) (N =221)
Age
Age 18-59 98 (48.3%) 6 (33.3%) 104 (47.1%)
Age> 60 105 (51.7%) 12 (66.7%) 117 (52.9%)
Mean (Range) 55.8(21.0, 84.0) 58.9 (33.0, 83.0) 56.1 (21.0, 84.0)
BMI

Underweight BMI < 18.5
Normal 18.5 <BMI <25
Overweight 25 < BMI < 30
Obese BMI > 30

Risk for Severe COVID-19
At-risk
Not at-risk

Age, Risk for Severe COVID-19
Age 18-59 At-risk
Age 18-59 Not at-risk
Age> 60 At-risk
Age> 60 Not at-risk

Sex Assigned at Birth

Female
Male
Hispanic or Latino Ethnicity
Not Hispanic or Latino
Not reported and unknown
Race
White
Black or African American
Asian

Native Hawaiian or Other Pacific
Islander

Multiracial

Not reported and unknown
Country

South Africa
HIV Status

Negative

Living with HIV

17 (8.4%)
73 (36.0%)
49 (24.1%)
64 (31.5%)

104 (51.2%)
99 (48.8%)

49 (24.1%)
49 (24.1%)
55 (27.1%)
50 (24.6%)

101 (49.8%)
102 (50.2%)

195 (96.1%)
8 (3.9%)

40 (19.7%)
144 (70.9%)
1 (0.5%)

1 (0.5%)
12 (5.9%)
5(2.5%)

203 (100.0%)

186 (91.6%)
17 (8.4%)

1 (5.6%)

3 (16.7%)
8 (44.4%)
6 (33.3%)

8 (44.4%)
10 (55.6%)

3 (16.7%)
3 (16.7%)

5(27.8%)
7 (38.9%)

8 (44.4%)
10 (55.6%)

18 (100.0%)

4(22.2%)
12 (66.7%)

2 (11.1%)

18 (100.0%)

17 (94.4%)
1 (5.6%)

18 (8.1%)
76 (34.4%)
57 (25.8%)
70 (31.7%)

112 (50.7%)
109 (49.3%)

52 (23.5%)
52 (23.5%)
60 (27.1%)
57 (25.8%)

109 (49.3%)
112 (50.7%)

213 (96.4%)
8 (3.6%)

44 (19.9%)
156 (70.6%)
1 (0.5%)

1 (0.5%)
14 (6.3%)
5(2.3%)

221 (100.0%)

203 (91.9%)
18 (8.1%)

This table summarizes characteristics of per-protocol participants in the South Africa subset of the immunogenicity
subcohort (strata 13-16), which was randomly sampled from the study cohort. The sampling was stratified by strata
defined by enrollment characteristics: Assigned randomization arm x Baseline SARS-CoV-2 seronegative vs.

seropositive x Randomization strata.
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Supplementary Table 5. Demographics and clinical characteristics of baseline SARS-CoV-2
seronegative per-protocol trial participants in the United States subset of the immunogenicity
subcohort (strata 1-8) and thus have D1, D29 antibody data.

Vaccine Placebo Total
Characteristics (N =416) (N =48) (N =464)
Age
Age 18-59 212 (51.0%) 25 (52.1%) 237 (51.1%)
Age> 60 204 (49.0%) 23 (47.9%) 227 (48.9%)
Mean (Range) 55.4 (18.0, 90.0) 57.1(26.0, 81.0) 55.6 (18.0, 90.0)
BMI

Underweight BMI < 18.5
Normal 18.5 <BMI <25
Overweight 25 < BMI < 30
Obese BMI > 30

Risk for Severe COVID-19

At-risk

Not at-risk

Age, Risk for Severe COVID-19
Age 18-59 At-risk

Age 18-59 Not at-risk

Age> 60 At-risk

Age> 60 Not at-risk

Sex Assigned at Birth

Female

Male

Hispanic or Latino Ethnicity
Hispanic or Latino

Not Hispanic or Latino

Not reported and unknown

Race

White
Black or African American
Asian

American Indian or Alaska Native

Native Hawaiian or Other Pacific
Islander

Multiracial
Not reported and unknown

1 (0.2%)

108 (26.0%)
156 (37.5%)
151 (36.3%)

220 (52.9%)
196 (47.1%)

107 (25.7%)
105 (25.2%)
113 (27.2%)
91 (21.9%)

195 (46.9%)
221 (53.1%)

105 (25.2%)
296 (71.2%)
15 (3.6%)

271 (65.1%)
94 (22.6%)
13 (3.1%)
11 (2.6%)

2 (0.5%)

8 (1.9%)
17 (4.1%)

Underrepresented Minority Status in the U.S.

White Non-Hispanic
Communities of Color
Country

United States

HIV Status

211 (50.7%)
205 (49.3%)

416 (100.0%)

1(2.1%)

12 (25.0%)
14 (29.2%)
21 (43.8%)

26 (54.2%)
22 (45.8%)

13 (27.1%)
12 (25.0%)
13 (27.1%)
10 (20.8%)

21 (43.8%)
27 (56.2%)

10 (20.8%)
36 (75.0%)
2 (4.2%)

31 (64.6%)
13 (27.1%)

1(2.1%)
2 (4.2%)
1(2.1%)

24 (50.0%)
24 (50.0%)

48 (100.0%)

2 (0.4%)

120 (25.9%)
170 (36.6%)
172 (37.1%)

246 (53.0%)
218 (47.0%)

120 (25.9%)
117 (25.2%)
126 (27.2%)
101 (21.8%)

216 (46.6%)
248 (53.4%)

115 (24.8%)
332 (71.6%)
17 (3.7%)

302 (65.1%)
107 (23.1%)
13 (2.8%)
12 (2.6%)

2 (0.4%)

10 (2.2%)
18 (3.9%)

235 (50.6%)
229 (49.4%)

464 (100.0%)
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Negative 411 (98.8%) 47 (97.9%) 458 (98.7%)

Living with HIV 5(1.2%) 1(2.1%) 6 (1.3%)
This table summarizes characteristics of per-protocol participants in the United States subset of the immunogenicity
subcohort (strata 1-8), which was randomly sampled from the study cohort. The sampling was stratified by strata

defined by enrollment characteristics: Assigned randomization arm x Baseline SARS-CoV-2 seronegative vs.
seropositive X Randomization strata.
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Supplementary Table 6. Symptoms of the 42 severe-critical COVID-19 cases in the vaccine group

included in the analyses.

No. of Severe-

Critical COVID-
19 Cases (Vaccine
Symptom Group)
Shortness of breath 24
Respiratory Rate > 20 breaths/minute 9
Abnormal saturation of oxygen (SpO2) but still >93% 22
Clinical or radiologic evidence of pneumonia OR COVID-19 pneumonia 5
Radiologic evidence of DVT 1
Highest temperature was >38.0 °C 16
Heart rate > 90 beats/minute 30
Shaking chills or rigors OR Chills or uncontrollable body shaking/shivering 19
Cough 28
Sore throat 28
Malaise 34
Headache 28
Myalgia OR Muscle aches/pains 26
Gastrointestinal symptoms OR Diarrhea, vomiting, nausea, abdominal/stomach
pain 22
Anosmia (olfactory or taste disorders) OR Decreased sense of smell or
Decreased sense of taste 23
Chilblains/pernio (red or bruised looking feet or toes) OR Red or bruised
looking feet or toes 3
Clinical signs at rest indicative of severe systemic illness (respiratory rate >30
breaths/minute, heart rate >125 beats/minute, oxygen saturation (SpO2) <93%
on room air at sea level, or partial pressure of oxygen/fraction of inspired
oxygen (Pa0O2/Fi02) <300 mmHg OR One of vital signs abnormality
occurred: SpO2 < 93%, Heart rate >125 beats/minute, Respiratory Rate >30
breaths/minute 38
Respiratory failure (defined as needing high-flow oxygen, non-invasive
ventilation, mechanical ventilation, or extracorporeal membrane oxygenation
[ECMO] OR One of vital signs abnormality occurred: SpO2 < 93%, Heart rate
>125 beats/minute, Respiratory Rate >30 breaths/minute 1
Shock (defined as systolic blood pressure <90 mmHg, diastolic blood pressure
<60 mmHg, or requiring vasopressors) 0
Significant acute renal, hepatic or neurologic dysfunction 4
Fatality 0
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Supplementary Table 7. Numbers of symptoms per severe-critical COVID-19 case (vaccine group)
for the 42 severe-critical cases included in the analysis. A list of the 21 symptoms is provided in
Supplementary Table 6.

No. of Symptoms No. of Severe-

(of the 21 in Critical COVID-19
Supplementary Cases (Vaccine
Table 6) Group)

<3 8

4106 3

7t09 5

10to 12 21

13to 15 5

>16 0
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Supplementary Table 8. D1 and D29 geometric mean titers (GMTs) and geometric mean

concentrations (GMCs) for baseline SARS-CoV-2 seronegative vaccine recipients in the
immunogenicity subcohort, shown separately by sex.

Sex Visit  Arm giﬁgngn‘ , Marker N GMT/GMC (95% Cl)
Male Day 1  Vaccine Negative Anti RBD IgG (BAU/ml) 461 735 (7.14, 7.58)
Male Day 1  Vaccine Negative Anti Spike IgG (BAU/ml) 461 5.62 (543, 5.81)
Male Day 1 Vaccine Negative nAb-1D50 (TU50/ml) 461 1.46 (1.39, 1.54)
Male Day 20 Vaccine Negative Anti RBD TG (BAU/ml) 461 30.30 (27.38, 33.53)
Male Day 29  Vaccine Negative Anti Spike IgG (BAU/ml) 461 31.82 (28.38, 35.66)
Male Day 29 Vaccine  Negative nAb-ID50 (1U50/ml) 461 4.61  (3.98, 5.35)
Female Day 1  Vaccine Negative Anti RBD lgG (BAU/ml) 383 738 (7.12, 7.65)
Female Day 1  Vaccine Negative Anti Spike IgG (BAU/ml) 383 5.63 (543, 5.84)
Female Day 1  Vaccine Negative nAb-ID50 (TU50/ml) 383 140 (1.37,1.42)
Female Day 29 Vaccine Negative Anti RBD IgG (BAU/ml) 383 34.95 (30.70, 39.78)
Female Day 290  Vaccine Negative Anti Spike TgG (BAU/ml} 383 3652 (31.76, 42.00)
Female Day 29 Vaccine Negative nAb-1D50 (IU50/ml) 383 531 (4.45,6.33)

BAU, binding antibody units; U, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody titer.
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Supplementary Table 9. Ratios (Males/Females) of D1 and D29 geometric mean titers (GMTs) and

geometric mean concentrations (GMCs) for baseline SARS-CoV-2 seronegative vaccine recipients
in the immunogenicity subcohort. Source values for the ratios are in Supplementary Table 8.

Visit Arm

Baseline
SARS-CoV-2

Marker

Ratio (Male/Female)
of GMT or GMC (95

Day 1 Vaccine
Day 1  Vaccine
Day 1 Vaccine
Day 29  Vaccine
Day 29 Vaccine

Day 29 Vaccine

Negative
Negative
Negative
Negative
Negative

Negative

Anti RBD IgG (BAU/ml)
Anti Spike [gG (BAU/ml)
nAb-ID50 (IU50/ml)

Anti RBD IgG (BAU/ml)
Anti Spike IgG (BAU/ml)

nAb-1D50 (1U50/ml)

1.00

0.87

0.87

0.87

(0.95, 1.04)
(0.95, 1.05)
(1.00, 1.10)
(0.73, 1.02)

(0.73, 1.04)

(0.69, 1.10)

BAU, binding antibody units; U, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody titer.
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Supplementary Table 10. Limits of the Spike IgG binding antibody assay, the RBD binding
antibody assay, and the pseudovirus neutralizing antibody assay.

MSD Binding Assay (VRC)
Reported units BAU/ml
Spike RBD
Positivity Cutoff 10.8424 14.0858
LOD 0.3076 1.5936
LLOQ 1.8429 5.0243
ULOQ 238.1165 172.5755

All values < Positivity Cutoff were set to Positivity Cutoff/2
All values > ULOQ were set to ULOQ (for immune correlates analyses)

Pseudovirus neutralization ID50 titer (Monogram)

Reported units 1U50/ml
LOD N/A
LLOQ 4.8975
ULOQ 844.7208

All values < LLOQ were set to LLOQ/2
All values > ULOQ were set to ULOQ (for immune correlates analyses)

BAU = binding antibody units; IU = International Units; LLOQ, lower limit of quantitation; LOD, limit

of detection; RBD, receptor binding domain; ULOQ, upper limit of quantitation.
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Supplementary Table 11. Covariate-adjusted hazard ratios of severe-critical COVID-19, moderate
COVID-19, or moderate to severe-critical COVID-19 per 10-fold increase or per standard deviation
increase in each D29 antibody marker. Analyses were based on baseline SARS-CoV-2 seronegative
per-protocol vaccine recipients and adjusted for baseline behavioral risk score and geographic region.

Severe-Critical COVID-19

D29 Marker No. HR per 10-fold p-value FDR-adj FWER- HR per SD increase
cases/No. at-  increase (2-sided)  p-value adj p-
risk Pt. Est. 95% CI value Pt. Est. 95% CI
Spike IgG (BAU/ml) 46/18,163 0.67 0.32,1.39 0.285 0.619 0.567 0.83 0.59, 1.17
RBD IgG (BAU/ml) 46/18,163 0.79 0.33,1.85 0.583 0.633 0.793 0.90 0.63, 1.30
nAb-ID50 (TUS0/ml) 46/18,163 0.35 0.13,0.90 0.030 0.106 0.098 0.59 0.36, 0.95
Moderate COVID-19
D29 Marker No. HR per 10-fold p-value FDR-adj FWER- HR per SD increase
cases/No. at-  increase (2-sided) p- adj p-
risk* Pt. Est. 95% CI value** value** Pt. Est. 95% CI
Spike IgG (BAU/ml) 375/18,163 0.67 0.45,1.01 0.057 0.114 0.146 0.83 0.69, 1.01
RBD IgG (BAU/ml) 375/18,163 0.59 0.37,0.93 0.025 0.073 0.076 0.80 0.65,0.97
nAb-ID50 (TUS0/ml) 375/18,163 0.53 0.34,0.82 0.005 0.052 0.031 0.73 0.58,0.91
Moderate to Severe-Critical COVID-19
D29 Marker No. HR per 10-fold p-value FDR-adj FWER- HR per SD increase
cases/No. at-  increase (2-sided)  p-value adj p-
risk Pt. Est. 95% CI value Pt. Est. 95% CI
Spike IgG (BAU/ml) 420/18,163 0.67 0.45, 1.00 0.048 0.103 0.128 0.83 0.69, 1.00
RBD IgG (BAU/ml) 420/18,163 0.60 0.38,0.95 0.028 0.082 0.084 0.80 0.66, 0.98
nAb-ID50 (IU50/ml) 420/18,163 0.50 0.32,0.78 0.002 0.026 0.016 0.71 0.57,0.88

*No. at-risk = estimated number in the population for analysis, i.e. baseline negative per-protocol vaccine recipients not
experiencing the designated COVID-19 endpoint or infected through 6 days post Day 29 visit; no. cases = number of this cohort
with an observed designated COVID-19 endpoint (calculated via inverse probability of sampling Day 29 marker weighting).
**g-value and FWER (family-wide error rate) are computed over the set of p-values both for quantitative markers and categorical
markers using the Westfall and Young permutation method (10000 replicates).

p-values were obtained using a two-sided Wald test.

Cases were counted starting 7 days post Day 29.

BAU, antibody binding units; CI, confidence interval; FDR, false discovery rate; FWER, family-wise error rate; HR, hazard

ratio; U, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate; RBD, receptor
binding domain; SD, standard deviation.
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Supplementary Table 12. Covariate-adjusted hazard ratios of severe-critical COVID-19, moderate
COVID-19, or moderate to severe-critical COVID-19 per 10-fold increase or per standard deviation
increase in each D29 antibody marker in participants in Latin America. Analyses were based on
baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin America and adjusted for

baseline behavioral risk score.

D29 Marker No. cases/No.

at-risk

Spike IgG (BAU/ml) 34/7,694
RBD IgG (BAU/ml) 34/7,694
nAb-ID50 (IUS0/ml) 34/7,694

Severe-Critical COVID-19
HR per 10-fold increase ~ p-value =~ FDR-adj FWER-

Pt. Est. 95% CI (2- p-value adj p-

sided) value
0.70 0.29, 1.66 0.415 0.774 0.753
0.75 0.26,2.11 0.580 0.783 0.875
0.20 0.05,0.73 0.015 0.047 0.048

HR per SD increase
Pt.Est.  95%CI

0.84 0.56,1.27
0.88 0.57,1.37
0.45 0.24, 0.86

Moderate COVID-19

D29 Marker No. cases/No. HR per 10-fold increase ~ p-value =~ FDR-adj FWER- HR per SD increase
at-risk™* Pt. Est. 95% CI (2- p- adj p- Pt. Est. 95% CI
sided) value** value**
Spike IgG (BAU/ml) 290/7,694 0.67 0.40, 1.10 0.114 0.197 0.262 0.83 0.65, 1.05
RBD IgG (BAU/ml) 290/7,694 0.55 0.31,0.99 0.047 0.138 0.135 0.78 0.61, 1.00
nAb-ID50 (TUS0/ml) 290/7,694 0.53 0.32,0.90 0.018 0.138 0.085 0.74 0.57,0.95
Moderate to Severe-Critical COVID-19
D29 Marker No. cases/No. HR per 10-fold increase ~ p-value =~ FDR-adj FWER- HR per SD increase
at-risk Pt. Est. 95% CI (2- p-value adj p- Pt.BEst.  95%CI
sided) value
Spike IgG (BAU/ml) 323/7,694 0.66 0.40, 1.09 0.106 0.207 0.254 0.83 0.65,1.04
RBD IgG (BAU/ml) 323/7,694 0.56 0.32, 1.00 0.052 0.151 0.143 0.79 0.62, 1.00
nAb-ID50 (TU50/ml) 323/7,694 0.49 0.29,0.82 0.007 0.062 0.040 0.70 0.54,0.91

*No. at-risk = estimated number in the population for analysis, i.e. baseline negative per-protocol vaccine recipients in Latin
America not experiencing the designated COVID-19 endpoint or infected through 6 days post Day 29 visit; no. cases = number
of this cohort with an observed designated COVID-19 endpoint (calculated via inverse probability of sampling Day 29 marker

weighting).

**q-value and FWER (family-wide error rate) are computed over the set of p-values both for quantitative markers and categorical
markers using the Westfall and Young permutation method (10000 replicates).
p-values were obtained using a two-sided Wald test.

Cases were counted starting 7 days post Day 29.

BAU, antibody binding units; CI, confidence interval; FDR, false discovery rate; FWER, family-wise error rate; HR, hazard
ratio; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate; RBD, receptor

binding domain; SD, standard deviation.
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Supplementary Table 13. Covariate-adjusted hazard ratios of moderate to severe-critical COVID-
19 per 10-fold increase or per standard deviation increase in each D29 antibody marker in
participants in South Africa. Analyses were based on baseline SARS-CoV-2 seronegative per-protocol
vaccine recipients in South Africa and adjusted for baseline behavioral risk score. Hazard ratios of severe-
critical COVID-19 could not be assessed due to too few severe-critical cases in South Africa.

Moderate to Severe-Critical COVID-19

D29 Marker No. cases/No. HR per 10-fold increase ~ p-value ~ FDR-adj FWER- HR per SD increase
at-risk Pt. Est. 95% CI (2- p-value adj p- Pt.Est.  95% CI
sided) value
Spike IgG (BAU/ml) 22/2,214 0.74 0.26,2.17 0.590 0.905 0.952 0.87 0.53,1.43
RBD IgG (BAU/ml) 22/2,214 0.87 0.20, 3.83 0.858 0.931 0.998 0.94 0.50, 1.77
nAb-ID50 (IU50/ml) 22/2,214 0.78 0.30,2.00 0.608 0.905 0.952 0.88 0.53,1.45

*No. at-risk = estimated number in the population for analysis, i.e. baseline negative per-protocol vaccine recipients in South
Africa not experiencing the designated COVID-19 endpoint or infected through 6 days post Day 29 visit; no. cases = number of
this cohort with an observed designated COVID-19 endpoint (calculated via inverse probability of sampling Day 29 marker
weighting).

**g-value and FWER (family-wide error rate) are computed over the set of p-values both for quantitative markers and categorical
markers using the Westfall and Young permutation method (10000 replicates).

p-values were obtained using a two-sided Wald test.

Cases were counted starting 7 days post Day 29.

BAU, antibody binding units; CI, confidence interval; FDR, false discovery rate; FWER, family-wise error rate; HR, hazard

ratio; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate; RBD, receptor
binding domain; SD, standard deviation.
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Supplementary Table 14. Covariate-adjusted hazard ratios of moderate to severe-critical COVID-
19 per 10-fold increase or per standard deviation (SD) increase in each D29 antibody marker in
participants in the United States. Analyses were based on baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients in the United States and adjusted for baseline behavioral risk score. Hazard
ratios of severe-critical COVID-19 could not be assessed due to too few severe-critical cases in the United
States.

Moderate to Severe-Critical COVID-19

D29 Marker No. cases/No. HR per 10-fold increase ~ p-value =~ FDR-adj FWER- HR per SD increase
at-risk Pt. Est.  95% CI (2- p-value adj p- Pt. Est. 95% CI
sided) value
Spike IgG (BAU/ml) 75/8,255 0.63 0.37,1.10 0.103 0.205 0.253 0.81 0.62,1.04
RBD IgG (BAU/ml) 75/8,255 0.67 0.37,1.22 0.188 0.297 0.396 0.84 0.65,1.09
nAb-ID50 (TUS0/ml) 75/8,255 0.51 0.26, 0.98 0.045 0.169 0.150 0.71 0.51, 0.99

*No. at-risk = estimated number in the population for analysis, i.e. baseline negative per-protocol vaccine recipients in the United
States not experiencing the designated COVID-19 endpoint or infected through 6 days post Day 29 visit; no. cases = number of
this cohort with an observed designated COVID-19 endpoint (calculated via inverse probability of sampling Day 29 marker
weighting).

**g-value and FWER (family-wide error rate) are computed over the set of p-values both for quantitative markers and categorical
markers using the Westfall and Young permutation method (10000 replicates).

p-values were obtained using a two-sided Wald test.

Cases were counted starting 7 days post Day 29.

BAU, antibody binding units; CI, confidence interval, FDR, false discovery rate; FWER, family-wise error rate; HR, hazard

ratio; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate; RBD, receptor
binding domain; SD, standard deviation.
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Supplementary Table 15. Covariate-adjusted hazard ratios, assessed using multivariable models, of
moderate COVID-19, severe-critical COVID-19, or moderate to severe-critical COVID-19 per 10-
fold increase in each D29 antibody marker. Analyses were based on baseline SARS-CoV-2
seronegative per-protocol vaccine recipients and adjusted for baseline behavioral risk score and
geographic region.

Severe-Critical COVID-19 Moderate COVID-19 Moderate to Severe-Critical
COVID-19

Hazard Ratio P-value Hazard Ratio P-value Hazard Ratio P-value

(95% CI) (95% CI) (95% CI)
Risk score 2.27 (1.28, 4.04) 0.005 1.59 (1.16,2.19)  0.004 1.66 (1.21, 1.27) 0.002
Region: Latin 1.56 (0.50, 4.82) 0.441 1.82 (1.19,2.79)  0.006 1.79 (1.18, 2.71) 0.006
America*
Region: South Africa*  2.57 (0.77, 8.55) 0.124 0.65 (0.36,1.16)  0.145 0.81 (0.49, 1.34) 0.412
Spike IgG (BAU/ml) 1.22 (0.49, 3.02) 0.674 0.92 (0.57,1.50) 0.741 0.94 (0.58, 1.52) 0.807
nAb-ID50 (IU50/ml) 0.31 (0.11, 0.89) 0.029 0.55(0.33,0.92) 0.023 0.52 (0.31, 0.86) 0.011

*Reference region = United States.

Maximum failure event time 181 days (moderate COVID-19), 170 days (severe-critical COVID-19), or 181 days (moderate to
severe-critical COVID-19) post D29. Cases were counted starting 7 days post D29.

P-values are unadjusted and were obtained using a two-sided Wald test.

BAU, antibody binding units; CI, confidence interval; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing
antibody.

Supplementary Table 16. Covariate-adjusted hazard ratios, assessed using multivariable models, of
moderate COVID-19, severe-critical COVID-19, or moderate to severe-critical COVID-19 per 10-
fold increase in each D29 antibody marker in participants in Latin America. Analyses were based on
baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin America and adjusted for
baseline behavioral risk score.

Severe-Critical COVID-19 Moderate COVID-19 Moderate to Severe-Critical
COVID-19
Hazard Ratio (95%  P-value Hazard Ratio (95%  P-value = Hazard Ratio P-value
CI) CI) (95% CI)
Risk score 2.36 (1.16, 4.83) 0.018 1.41 (1.01, 1.98) 0.046 1.49 (1.06, 2.10) 0.023
Spike IgG (BAU/ml) 1.92 (0.55, 6.75) 0.310 0.92 (0.50, 1.70) 0.796 0.98 (0.53, 1.81) 0.950
nAb-ID50 (TU50/ml) 0.14 (0.03, 0.60) 0.008 0.56 (0.30, 1.02) 0.059 0.49 (0.27,0.91) 0.024

Maximum failure event time 181 days (moderate COVID-19), 170 days (severe-critical COVID-19), or 181 days (moderate to
severe-critical COVID-19) post D29. Cases were counted starting 7 days post D29.

P-values are unadjusted and were obtained using a two-sided Wald test.

BAU, antibody binding units; CI, confidence interval; [U, international units; nAb-ID50, 50% inhibitory dilution neutralizing
antibody.
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Supplementary Table 17. Covariate-adjusted hazard ratios, assessed using multivariable models, of
moderate to severe-critical COVID-19 per 10-fold increase in each D29 antibody marker in
participants in South Africa. Analyses were based on baseline SARS-CoV-2 seronegative per-protocol
vaccine recipients in South Africa and adjusted for baseline behavioral risk score. Hazard ratios of severe-
critical COVID-19 could not be assessed due to too few severe-critical cases in South Africa.

Moderate to Severe-Critical

COVID-19

Hazard Ratio (95% P-value

CD
Risk score 4.32 (1.40, 13.34) 0.011
Spike IgG (BAU/ml) 0.81 (0.24, 2.80) 0.744
nAb-ID50 (IU50/ml) 0.86 (0.30, 2.47) 0.777

Maximum failure event time 101 days (same for moderate COVID-19 and for moderate to severe-critical COVID-19) post D29.
Cases were counted starting 7 days post D29.

P-values are unadjusted and were obtained using a two-sided Wald test.

BAU, antibody binding units; CI, confidence interval; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing
antibody.

Supplementary Table 18. Covariate-adjusted hazard ratios, assessed using multivariable models, of
moderate to severe-critical COVID-19 per 10-fold increase in each D29 antibody marker in
participants in the United States. Analyses were based on baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients in the United States and adjusted for baseline behavioral risk score. Hazard
ratios of severe-critical COVID-19 could not be assessed due to too few severe-critical cases in the United
States.

Moderate to Severe-Critical

COVID-19

Hazard Ratio (95% P-value

CI)
Risk score 3.49 (1.55,7.87) 0.003
Spike IgG (BAU/ml) 0.79 (0.42, 1.48) 0.466
nAb-ID50 (IU50/ml) 0.58 (0.29, 1.17) 0.127

Maximum failure event time 109 days (same for moderate COVID-19 and for moderate to severe-critical COVID-19) post D29.
Cases were counted starting 7 days post D29.

P-values are unadjusted and were obtained using a two-sided Wald test.

BAU, antibody binding units; CI, confidence interval; [U, international units; nAb-ID50, 50% inhibitory dilution neutralizing
antibody.

37



Supplementary Table 19. Mediation effect estimates for D29 quantitative markers with 95%
confidence intervals.

Non-marker mediated VE = VE comparing vaccine vs. placebo with antibody marker set to value if
assigned placebo.

Marker-mediated VE = VE in vaccinated comparing observed antibody marker vs. hypothetical marker
had the participant received placebo.

Prop. Mediated = fraction of total risk reduction from vaccine attributed to the antibody marker.

VE Against Severe-Critical COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) 0.667 (0.191, 0.863) 0.297 (-0.349, 0.634) 0.243 (-0.214, 0.700)
RBD IgG (BAU/ml) 0.696 (0.257, 0.876) 0.228 (-0.497, 0.602) 0.179 (-0.282, 0.639)
nAb-ID50 (IU50/ml) 0.645 (0.311, 0.817) 0.340 (0.166, 0.477) 0.286 (0.085, 0.487)

VE Against Moderate COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) -0.013 (-0.605, 0.361) 0.365 (0.031, 0.583) 1.03 (-0.022, 2.08)
RBD IgG (BAU/ml) 0.063 (-0.410, 0.377) 0.313 (0.002, 0.527) 0.852 (-0.051, 1.76)
nAb-ID50 (IUS0/ml) 0.196 (-0.048, 0.383) 0.199 (0.017, 0.348) 0.505 (0.008, 1.00)

VE Against Moderate to Severe-Critical COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) 0.160 (-0.311, 0.461) 0.364 (0.057, 0.572) 0.723 (0.051, 1.39)
RBD IgG (BAU/ml) 0.220 (-0.164, 0.478) 0.315 (0.025, 0.519) 0.603 (0.015, 1.19)
nAb-ID50 (IU50/ml) 0.307 (0.090, 0.472) 0.229 (0.065, 0.365) 0.415 (0.088, 0.742)

BAU, antibody binding units; U, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody.

Overall VE (95% CI) against the severe-critical, moderate, and moderate to severe-critical endpoints starting 7 days post-D29
through 220 days post-vaccination was 73.1% (58.7%, 84.1%), 41.3% (28.6%, 51.3%), and 48.6% (38.6%, 57.0%), respectively.
Proportion mediated is not a true proportion in that it can take values outside of [0, 1]. Proportion mediated = 1 is equivalent to
Non-marker-mediated VE = 0% and Proportion mediated = 0 is equivalent to Non-marker-mediated VE = Overall VE.

Supplementary Table 20. Mediation effect estimates for participants in Latin America for D29
quantitative markers with 95% confidence intervals.

Non-marker mediated VE = VE comparing vaccine vs. placebo with antibody marker set to value if
assigned placebo.

Marker-mediated VE = VE in vaccinated comparing observed antibody marker vs. hypothetical marker
had the participant received placebo.

Prop. mediated = fraction of total risk reduction from vaccine attributed to the antibody marker.

VE Against Severe-Critical COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) 0.693 (0.107, 0.895) 0.308 (-0.426, 0.664) 0.237 (-0.240, 0.714)
RBD IgG (BAU/ml) 0.710 (0.124, 0.904) 0.269 (-0.574, 0.661) 0.202 (-0.300, 0.705)
nAb-ID50 (IU50/ml) 0.666 (0.174, 0.865) 0.365 (0.106, 0.549) 0.293 (0.018, 0.568)

VE Against Moderate COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) -0.022 (-0.654, 0.368) 0.282 (-0.123, 0.541) 1.07 (-0.505, 2.65)
RBD IgG (BAU/ml) 0.091 (-0.513, 0.454) 0.193 (-0.315, 0.504) 0.691 (-0.894, 2.28)
nAb-ID50 (IU50/ml) 0.173 (-0.220, 0.440) 0.113 (-0.229, 0.360) 0.387 (-0.684, 1.46)

VE Against Moderate to Severe-Critical COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) 0.178 (-0.371, 0.507) 0.280 (-0.130, 0.541) 0.625 (-0.271, 1.52)
RBD IgG (BAU/ml) 0.263 (-0.274, 0.573) 0.197 (-0.321, 0.512) 0.418 (-0.534, 1.37)
nAb-ID50 (IU50/ml) 0.339 (-0.051, 0.585) 0.104 (-0.307, 0.386) 0.209 (-0.516, 0.935)

BAU, antibody binding units; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody In Latin America,
overall VE (95% CI) against the severe-critical, moderate, and moderate to severe-critical endpoints starting 7 days post-D29
through 220 days post-vaccination was 72.3% (95% CI 55.9 to 83.6%), 28.4% (95% CI 13.9 to 41.1%), and 38.5% (95% CI 26.7
to 49.0%), respectively. Proportion mediated is not a true proportion in that it can take values outside of [0, 1]. Proportion
mediated = 1 is equivalent to Non-marker-mediated VE = 0% and Proportion mediated = 0 is equivalent to Non-marker-mediated
VE = Overall VE.
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Supplementary Table 21. Mediation effect estimates for participants in South Africa for D29
quantitative markers with 95% confidence intervals.

Non-marker mediated VE = VE comparing vaccine vs. placebo with antibody marker set to value if
assigned placebo.

Marker-mediated VE = VE in vaccinated comparing observed antibody marker vs. hypothetical marker
had the participant received placebo.

Prop. mediated = fraction of total risk reduction from vaccine attributed to the antibody marker.

VE Against Moderate to Severe-Critical COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) 0.454 (-0.666, 0.821) 0.289 (-0.959, 0.742) 0.361 (-0.722, 1.44)
RBD IgG (BAU/ml) 0.276 (-1.01, 0.739) 0.464 (-0.311, 0.781) 0.659 (-0.345, 1.66)
nAb-ID50 (IU50/ml) 0.564 (0.158, 0.775) 0.109 (-0.379, 0.425) 0.122 (-0.344, 0.589)

BAU, antibody binding units; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody.

In South Africa, overall VE (95% CI) against the s moderate to severe-critical endpoint starting 7 days post-D29 through 220
days post-vaccination was 61.2% (95% CI 37.3 to 77.0%). Proportion mediated is not a true proportion in that it can take values
outside of [0, 1]. Proportion mediated = 1 is equivalent to Non-marker-mediated VE = 0% and Proportion mediated = 0 is
equivalent to Non-marker-mediated VE = Overall VE.

Supplementary Table 22. Mediation effect estimates for participants in the United States for D29
quantitative markers with 95% confidence intervals.

Non-marker mediated VE = VE comparing vaccine vs. placebo with antibody marker set to value if
assigned placebo.

Marker-mediated VE = VE in vaccinated comparing observed antibody marker vs. hypothetical marker
had the participant received placebo.

Prop. mediated = fraction of total risk reduction from vaccine attributed to the antibody marker.

VE Against Moderate to Severe-Critical COVID-19
Non-Marker Mediated VE (95% CI) Marker Mediated VE (95% CI) Prop. Mediated (95% CI)

Spike IgG (BAU/ml) 0.256 (-1.14, 0.742) 0.524 (-0.117, 0.797) 0.715 (-0.240, 1.67)
RBD IgG (BAU/ml) -0.075 (-3.40, 0.737) 0.671 (-0.341, 0.919) 1.07 (-0.290, 2.43)
nAb-ID50 (IU50/ml) 0.559 (0.267, 0.735) 0.196 (-0.072, 0.397) 0.210 (-0.096, 0.517)

BAU, antibody binding units; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody.

In the United States, overall VE (95% CI) against the s moderate to severe-critical endpoint starting 7 days post-D29 through 220
days post-vaccination was 65.8% (95% CI 55.2 to 75.0%). Proportion mediated is not a true proportion in that it can take values
outside of [0, 1]. Proportion mediated = 1 is equivalent to Non-marker-mediated VE = 0% and Proportion mediated = 0 is
equivalent to Non-marker-mediated VE = Overall VE.
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Supplementary Table 23. Scorecard for ranking D29 antibody marker performance in the Latin America cohort in each of two categories of immune correlate-quality criteria.

Category 1: Correlate of Risk (CoR)

Category 2: Correlate of Protection (CoP): VE Modification

Category 3: CoP: VE Modification

HR per SD

HR High vs. Low

Fold-increase in

Fold-increase in

E-val. Marg. RR

(Cox, quant.) tertile (Cox) CVE! (Cox) CVE! (NP) Pt. Est Proportion mediated
COVID- Cat. 1 Cat. 2 Cat. 3

D29 19 Pt. Est. (95% Mean Fold- Fold- Mean Pt. Est. 95% Mean

Comparison Marker endpoint  Pt. Est. (95% CI) Rank CI) Rank rank increase  Rank increase  Rank E-val. Rank rank (95% CI) Rank LCL Rank rank
Spike IgG Sev-crit ~ 0.84 (0.56,1.27) 2 0.66 (0.24, 2 2 1.6 2 24 1 24 2 1.67 0.237 (-0.240, 2 -0.240 NA 2
(BAU/ml) 1.82) 0.714)

A Spike IgG Mod 0.83 (0.65, 1.05) 1 0.62 (0.35, 1 1* 1.7 1 2.0 2 2.5 1 1.33* 1.07 (-0.505, 1 -0.505 NA 1*
(BAU/ml) 1.10) 2.65)
RBD IgG Sev-crit  0.88 (0.57,1.37) 2 0.56 (0.19, 1 1.5% 1.4 2 4.1 1 3.0 1 1.33* 0.202 (-0.300, 2 -0.300 NA 2
(BAU/ml) 1.67) 0.705)

A RBD IgG Mod 0.78 (0.61, 1.00) 1 0.59 (0.33, 2 1.5% 2.0 1 1.7 2 2.7 2 1.67 0.691 (-0.894, 1 -0.894 NA 1*
(BAU/ml) 1.04) 2.28)
nAb-ID50 Sev-crit  0.45 (0.24, 0.86) 1 0.12 (0.02, 1 1* 5.6 1 22.3 1 16.2 1 1* 0.293 (0.018, 2 0.018 NA 2
(IUS0/ml) 0.57) 0.568)

A nAb-ID50 Mod 0.74 (0.57,0.95) 2 0.43 (0.23, 2 2 1.9 2 2.5 2 39 2 2 0.387 (-0.684, 1 -0.684 NA 1*
(TU50/ml) 0.82) 1.46)
Spike IgG Mod to 0.83(0.65,1.04) 3 0.62 (0.35, 3 3 1.7 3 2.0 2 2.5 3 2.67 0.625(-0.271, 1 -0.271 1 1*
(BAU/ml) sev-crit 1.08) 1.52)

B RBD IgG Mod to 0.79 (0.62,1.00) 2 0.58 (0.33, 2 2 1.9 2 1.8 3 2.8 2 2.33 0.418 (-0.534, 2 -0.534 3 2.5
(BAU/ml) sev-crit 1.02) 1.37)
nAb-ID50 Mod to 0.70 (0.54,0.91) 1 0.39 (0.20, 1 1* 2.1 1 3.8 1 44 1 1* 0.209 (-0.516, 3 -0.516 2 2.5
(IU50/ml) sev-crit 0.74) 0.935)
Spike IgG Sev-crit ~ 0.84 (0.56,1.27) 2 0.66 (0.24, 3 2.5 1.6 2 24 3 24 3 2.67 0.237 (-0.240, 2 -0.240 2 2
(BAU/ml) 1.82) 0.714)

C RBD IgG Sev-crit  0.88 (0.57,1.37) 3 0.56 (0.19, 2 2.5 1.4 3 4.1 2 3.0 2 2.33 0.202 (-0.300, 3 -0.300 3 3
(BAU/ml) 1.67) 0.705)
nAb-ID50 Sev-crit  0.45 (0.24, 0.86) 1 0.12 (0.02, 1 1* 5.6 1 223 1 16.2 1 1* 0.293 (0.018, 1 0.018 1 1*
(IUS0/ml) 0.57) 0.568)

Fold-increase calculated on the [1-VE(unquantifiable or negative)]/[1-VE(90™ percentile)] scale
* Antibody marker(s) with the best performance, within each comparison, within each category.

Bold font indicates the three categories of criteria and the mean D29 antibody marker rank within each category.

Baseline covariates adjusted for: Baseline risk score. Maximum failure event time 181 days (moderate COVID-19), 170 days (severe-critical COVID-19), or 181 days (moderate to severe-critical COVID-19) post D29. Cases were counted starting 7 days post

D29. All serological assay readouts were expressed in WHO International Standard units (see Methods). The Proportion mediated is not a true proportion in that it can take values outside of the interval [0, 1]. Proportion mediated = 1 is equivalent to Non-

marker-mediated VE = 0% and Proportion mediated = 0 is equivalent to Non-marker-mediated VE = Overall VE. BAU, binding antibody units; Cat., category; CI, confidence interval; Comp., comparison; E-val., E-value; HR, hazard ratio; IU, international
units; LCL, lower confidence limit; Marg., marginalized; mod., moderate; nAb-ID50, 50% inhibitory dilution neutralizing antibody titer; NP, nonparametric; Pt. Est., point estimate; RR, risk ratio; SD, standard deviation; sev-crit, severe-critical.
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Supplementary Fig. 1. (A) Relationship between moderate, severe-critical, and moderate to severe-critical COVID-19 cases with the
immunogenicity subcohort. (B) Phases of the ENSEMBLE trial, timing of Ad26.COV2.S dose and serum sampling, and time period
for diagnosis of the moderate, severe-critical, and moderate to severe-critical endpoints, for all regions pooled and for each region

separately.
A. Overall
Among Baseline SARS-CoV-2 Seronegative Vaccine Recipients:
Per-Protocol
Immunogenicity
Subcohort (I1S)
Cases IS With D1 and D29
= Antibody Marker Data
Moderate Y
Severe-critical
Note: This large shaded oval includes non-cases as well
“neither case nor non-case”, which included participants
sampled into the IS who by definition were neither case nor
. non-case due to the following reasons:
W 1) had documented SARS-CoV-2 infection but did not qualify
Antibody Marker Data for the primary COVID-18 endpoint, or
Maderate 2) were censored from between 1 and 6 days post D29
Severe-critical {non-cases were required to be censored at at 7 or greater
days post D29)
For specific numbers, see Figure S2.
A
B. Latin America C. South Africa D. United States
Among Baseline SARS-CoV-2 Seronegative Vaccine Recipients:

Among Baseline SARS-CoV-2 Seronegative Vaccine Recipients: Among Baseline SARS-CoV-2 Seronegative Vaccine Recipients:

Per-Protogol
ﬁ Per-| Protnc° Per-Protogol
/\ - ’\ Cases 8
18 Mod

Cases,
IS
Mod Mod
Sev-crit Sew-crit Sev-crit
1S With
D1 and
D29
Antibody
Marker
Data

1S With
D1 and
D238
Antibody
Marker
Data Cases With

18 With
D1and
Dz9
Antibody
Marker
Data

Cases With Cases With
D1and D28 D1 and D29
Ab Marker Ab Marker Ab Marker
Data Data Data
Mod Mod Mol
Sew.crit Sev-crit

Sev-crit

For baseline SARS-CcoV-2 seronegative per-protocol recipients of a single dose of Ad26.COV2.S vaccine:

E.
Part A (Blinded Phase) Part B (Open-label Observational Phase)
Follow-up for COVID-19 endpoints (moderate, BLA data cut date

severe-critical, moderate to severe-critical) (Jul 9, 2021)

Visit to unblind and
initiate cross-over of
placebo recipients

Vaccination | 7 days post D29 AND 28 days

I post-vaccination

Serum
Samples ‘ ‘ "
] | | >
I I |
Study Visit DO D1 D29
e
181 days )
Included Overall —— Primary
170 days
Severe-critical
181 days
— Moderate
181 days )
Latin America Primary
170 days
Severe-critical
181 days
Moderate
. 101 days
South Africa smmmell)  Primary
59 days
Severe-critical
101 days
Moderate . L
@ = last designated COVID-19 endpoint included
. 109 days B in the analysis.
United States nmary Primary = moderate to severe-critical
61 days
Severe-critical
109 days

Moderate

41



Supplementary Fig. 2. Schematic diagram showing participant flow from enrollment to the case-cohort set of baseline
SARS-CoV-2 seronegative per-protocol participants.
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Moderate [ 5 0 1 28 9 5 7 147 59 26 26 4 8 0 1 332
Cases Severe-Critical 2 0 [ 0 1 1 0 2 17 6 4] 8 3 2 ] 0 42
Mod. to Sev.-Crit. 8 5 0 1 29 10 5 9 163 65 26 34 7 10 0 1 373
Nen-Cases 49 51 41 55 47 54 47 52 50 48 49 50 43 40 46 52 774

Minority US® Non-Minority US Latin America South Africa
Age  18-5¢ 18-59 260 260 18-59 18-59 260 260 18-59 18-59 >60 =60 18-59 18-59 260 260
Co-morbidities 7 N Y N Y N Y N Y N Y N Y N Y N Y

1 Participants could have been excluded for more than one reason.

2 Cther reasons for exclusion included RT-PCR positive at baseline, violated inclusion or exclusion criteria, received wrong vaccine or incorrect dose, received disallowed concomitant medication, or other.

3 See the SAP for details

4 Participants who by definition were neither Case nor Non-Case for the correlates analysis, including participants who had a documented SARS-CoV-2 infection but did not qualify for the primary COVID-19 endpoint,
as well as participants who were censored from between 1 and 6 days post D29 {non-cases were required to be censored at at 7 or greater days post D29).

& The number of moderate to severe-critical cases (163) is one less than the number of moderate cases (147) plus the number of severe-critical cases (17) due to one participant having two cases at different time
points (first a moderate case, and later a severe-critical case; participant in stratum 9).

8 Minority is defined as the complement of being known to be White Non-Hispanic. White Non-Hispanic is defined as Race=White and Ethnicity=Not Hispanic or Latino. All other Race subgroups are defined as Black,
Asian, American Indian or Alaska Native, Native Hawaiian or Other Pacific Islander, Multiracial, Other, Not reported, or Unknown. (In Latin America, the American Indian or Alaska Native category was labeled as
“Indigenous South American'.) Minarity status was only reported in the U.S.

7 Co-morbidities are listed in Table 84 of Sadoff et al. 2021, NEJM and consisted of conditions that have been associated with increased risk of severe COVID-19.

8 Placebo recipient ptids are used in the correlate of protection analyses. However, antibody data from the placebo arm are not used in correlates analyses, given no variability in values; they were only used to verify
low false positive rates of the immunoassays
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Supplementary Fig. 3. SARS-CoV-2 variants causing the severe-critical COVID-19 endpoints,

shown by days post-D29 visit of severe-critical COVID-19 occurrence, broken out by
geographic region and treatment assignment. Endpoint counts do not require having D1 and D29
antibody marker data (see flowchart Figure S2). As in Sadoff et al.,® “Reference” refers to the
index strain (GenBank accession number: MN908947.3) harboring the D614G point mutation.
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Supplementary Fig. 4. D29 antibody marker level in participants in Latin America by COVID-19 outcome status
(moderate COVID-19 case, severe-critical COVID-19 case, or non-case). (A) Anti-Spike IgG concentration, (B) anti-receptor
binding domain (RBD) IgG concentration, and (C) 50% inhibitory dilution neutralizing antibody (nAb-ID50) titer. Data points
are from baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin America. The violin plots contain interior
box plots with upper and lower horizontal edges the 25th and 75th percentiles of antibody level and middle line the 50th
percentile, and vertical bars the distance from the 25th (or 75th) percentile of antibody level and the minimum (or maximum)
antibody level within the 25th (or 75th) percentile of antibody level minus (or plus) 1.5 times the interquartile range. Each side
shows a rotated probability density (estimated by a kernel density estimator with a default Gaussian kernel) of the data. Positive
response frequencies (Freq) were computed with inverse probability of sampling weighting. Positive response for Spike IgG was
defined by IgG > 10.8424 BAU/ml and for RBD IgG was defined by IgG > 14.0858 BAU/ml. ULoQ = 238.1165 BAU/ml for
Spike IgG and 172.5755 BAU/ml for RBD IgG. Positive response for nAb-ID50 was defined by a D1 nAb-ID50 titer < LLOQ
(LLOQ = 4.8975 TU50/ml) with detectable D29 nAb-ID50 (> LLOQ), or by D1 nAb-ID50 > LLOQ with at least a 4-fold increase
in D29 nAb-ID50. ULoQ = 844.7208 IU50/ml for ID50. Moderate COVID-19 cases are baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients with the moderate COVID-19 endpoint (moderate COVID-19 with onset both > 7 days post D29 and
> 28 days post-vaccination) up to 181 days post D29 but no later than the data cut (July 9, 2021). Severe-critical COVID-19 cases
are baseline SARS-CoV-2 seronegative per-protocol vaccine recipients with the severe-critical COVID-19 endpoint (severe-
critical COVID-19 with onset both > 7 days post D29 and > 28 days post-vaccination) up to 170 days post D29 but no later than
the data cut (July 9, 2021). Non-cases are baseline seronegative per-protocol vaccine recipients sampled into the immunogenicity
subcohort with no evidence of SARS-CoV-2 infection up to the end of the correlates study period, which is up to 181 days post
D29 but no later than the data cut (July 9, 2021). BAU, binding antibody units; IU, international units; LLoQ, lower limit of
quantitation; (designated as LoQ on panel C); Pos.Cut, positivity cut-off; ULoQ, upper limit of quantitation.
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Supplementary Fig. 5. D29 antibody marker level in participants in South Africa by COVID-19 outcome status (moderate
COVID-19 case, severe-critical COVID-19 case, or non-case). (A) Anti-Spike IgG concentration, (B) anti-receptor binding
domain (RBD) IgG concentration, and (C) 50% inhibitory dilution neutralizing antibody (nAb-ID50) titer. Data points are from
baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in South Africa. The violin plots contain interior box plots
with upper and lower horizontal edges the 25th and 75th percentiles of antibody level and middle line the 50th percentile, and
vertical bars the distance from the 25th (or 75th) percentile of antibody level and the minimum (or maximum) antibody level
within the 25th (or 75th) percentile of antibody level minus (or plus) 1.5 times the interquartile range. Each side shows a rotated
probability density (estimated by a kernel density estimator with a default Gaussian kernel) of the data. Positive response
frequencies (Freq) were computed with inverse probability of sampling weighting. Positive response for Spike IgG was defined
by IgG > 10.8424 BAU/ml and for RBD IgG was defined by IgG > 14.0858 BAU/ml. ULoQ = 238.1165 BAU/ml for Spike IgG
and 172.5755 BAU/ml for RBD IgG. Positive response for nAb-ID50 was defined by a D1 nAb-ID50 titer < LLOQ (LLOQ =
4.8975 IU50/ml) with detectable D29 nAb-ID50 (= LLOQ), or by D1 nAb-ID50 > LLOQ with at least a 4-fold increase in D29
nAb-ID50. ULoQ = 844.7208 TU50/ml for ID50. Moderate COVID-19 cases are baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients with the moderate COVID-19 endpoint (moderate COVID-19 with onset both > 7 days post D29 and
> 28 days post-vaccination) up to 101 days post D29 but no later than the data cut (July 9, 2021). Severe-critical COVID-19 cases
are baseline SARS-CoV-2 seronegative per-protocol vaccine recipients with the severe-critical COVID-19 endpoint (severe-
critical COVID-19 with onset both > 7 days post D29 and > 28 days post-vaccination) up to 59 days post D29 but no later than
the data cut (July 9, 2021). Non-cases are baseline seronegative per-protocol vaccine recipients sampled into the immunogenicity
subcohort with no evidence of SARS-CoV-2 infection up to the end of the correlates study period, which is up to 101 days post
D29 but no later than the data cut (July 9, 2021). BAU, binding antibody units; IU, international units; LLoQ, lower limit of
quantitation (designated as LoQ on panel C); Pos.Cut, positivity cut-off; ULoQ, upper limit of quantitation.
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Supplementary Fig. 6. D29 antibody marker level in participants in the United States by COVID-19 outcome status
(moderate COVID-19 case, severe-critical COVID-19 case, or non-case). (A) Anti-Spike IgG concentration, (B) anti-receptor
binding domain (RBD) IgG concentration, and (C) 50% inhibitory dilution neutralizing antibody (nAb-ID50) titer. Data points
are from baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in the United States. The violin plots contain
interior box plots with upper and lower horizontal edges the 25th and 75th percentiles of antibody level and middle line the 50th
percentile, and vertical bars the distance from the 25th (or 75th) percentile of antibody level and the minimum (or maximum)
antibody level within the 25th (or 75th) percentile of antibody level minus (or plus) 1.5 times the interquartile range. Each side
shows a rotated probability density (estimated by a kernel density estimator with a default Gaussian kernel) of the data. Positive
response frequencies (Freq) were computed with inverse probability of sampling weighting. Positive response for Spike IgG was
defined by IgG > 10.8424 BAU/ml and for RBD IgG was defined by IgG > 14.0858 BAU/ml. ULoQ = 238.1165 BAU/ml for
Spike IgG and 172.5755 BAU/ml for RBD IgG. Positive response for nAb-ID50 was defined by a D1 nAb-ID50 titer < LLOQ
(LLOQ = 4.8975 TUS50/ml) with detectable D29 nAb-ID50 (> LLOQ), or by D1 nAb-ID50 > LLOQ with at least a 4-fold increase
in D29 nAb-ID50. ULoQ = 844.7208 1U50/ml for ID50. Moderate COVID-19 cases are baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients with the moderate COVID-19 endpoint (moderate COVID-19 with onset both > 7 days post D29 and
> 28 days post-vaccination) up to 109 days post D29 but no later than the data cut (July 9, 2021). Severe-critical COVID-19 cases
are baseline SARS-CoV-2 seronegative per-protocol vaccine recipients with the severe-critical COVID-19 endpoint (severe-
critical COVID-19 with onset both > 7 days post D29 and > 28 days post-vaccination) up to 61 days post D29 but no later than
the data cut (July 9, 2021). Non-cases are baseline seronegative per-protocol vaccine recipients sampled into the immunogenicity
subcohort with no evidence of SARS-CoV-2 infection up to the end of the correlates study period, which is up to 109 days post
D29 but no later than the data cut (July 9, 2021). BAU, binding antibody units; IU, international units; LLoQ, lower limit of
quantitation (designated as LoQ on panel C); Pos.Cut, positivity cut-off; ULoQ, upper limit of quantitation.
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Supplementary Fig. 7. D29 antibody marker level by COVID-19 outcome status (moderate COVID-19 case, severe-
critical COVID-19 case, or non-case) in placebo recipients. (A) Anti-Spike IgG concentration, (B) anti-receptor binding
domain (RBD) IgG concentration, and (C) 50% inhibitory dilution neutralizing antibody (nAb-ID50) titer. Data points are from
baseline SARS-CoV-2 seronegative per-protocol placebo recipients. The violin plots contain interior box plots with upper and
lower horizontal edges the 25th and 75th percentiles of antibody level and middle line the 50th percentile, and vertical bars the
distance from the 25th (or 75th) percentile of antibody level and the minimum (or maximum) antibody level within the 25th (or
75th) percentile of antibody level minus (or plus) 1.5 times the interquartile range. Each side shows a rotated probability density
(estimated by a kernel density estimator with a default Gaussian kernel) of the data. Positive response frequencies (Freq) were
computed with inverse probability of sampling weighting. Positive response for Spike IgG was defined by IgG > 10.8424
BAU/ml and for RBD IgG was defined by IgG > 14.0858 BAU/ml. ULoQ =238.1165 BAU/ml for Spike IgG and 172.5755
BAU/ml for RBD IgG. Positive response for nAb-ID50 was defined by a D1 nAb-ID50 titer < LLOQ (LLOQ = 4.8975 1U50/ml)
with detectable D29 nAb-ID50 (> LLOQ), or by D1 nAb-ID50 > LLOQ with at least a 4-fold increase in D29 nAb-ID50. ULoQ
= 844.7208 1U50/ml for ID50. Moderate COVID-19 cases are baseline SARS-CoV-2 seronegative per-protocol vaccine
recipients with the moderate COVID-19 endpoint (moderate COVID-19 with onset both > 7 days post D29 and > 28 days post-
vaccination) up to 181 days post D29 but no later than the data cut (July 9, 2021). Severe-critical COVID-19 cases are baseline
SARS-CoV-2 seronegative per-protocol vaccine recipients with the severe-critical COVID-19 endpoint (severe-critical COVID-
19 with onset both > 7 days post D29 and > 28 days post-vaccination) up to 170 days post D29 but no later than the data cut (July
9, 2021). Non-cases are baseline seronegative per-protocol vaccine recipients sampled into the immunogenicity subcohort with
no evidence of SARS-CoV-2 infection up to the end of the correlates study period, which is up to 181 days post D29 but no later
than the data cut (July 9, 2021). BAU, binding antibody units; [U, international units; LLoQ, lower limit of quantitation
(designated as LoQ on panel C); Pos.Cut, positivity cut-off; ULoQ, upper limit of quantitation.
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Supplementary Fig. 8. D29 (A) Anti-Spike IgG concentration, (B) anti-RBD IgG concentration, and
(C) 50% inhibitory dilution neutralizing antibody titer (nAb-ID50), shown separately by sex (male,
female), in baseline SARS-CoV-2 seronegative vaccine recipients in the immunogenicity subcohort.
In (A) and (B), the three dotted lines from top to bottom are: upper limit of quantitation (238.1165
BAU/ml for Spike IgG and 172.5755 BAU/ml for RBD IgG), positivity cut-off (10.8424 BAU/ml for
Spike IgG and 14.0858 BAU/ml for RBD IgG), and lower limit of quantitation (1.8429 BAU/ml for Spike
IgG and 5.0243 for RBD IgG). BAU, binding antibody units; IU, international units. In (C), the two
dotted lines from top to bottom are: upper limit of quantitation (844.7208 IU50/ml), lower limit of
quantitation (4.8975 IU50/ml).
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Supplementary Fig. 9. Severe-critical COVID-19 risk by D29 antibody marker tertile. (A-C)
Covariate-adjusted cumulative incidence of severe-critical COVID-19 by Low, Medium, and High tertiles

of D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody

titer (nAb-ID50) in baseline SARS-CoV-2—negative per-protocol vaccine recipients. (D) Covariate-

adjusted hazard ratio of severe-critical COVID-19 across D29 antibody marker tertiles. Endpoint counts

for (A-C) calculated by inverse probability of sampling D29 marker weighting. The overall p value is

from a generalized Wald test of whether the hazard rate of severe-critical COVID-19 differed across the

Low, Medium, and High subgroups. Analyses adjusted for baseline behavioral risk score and geographic
region. BAU, binding antibody units; CI, confidence interval; FDR, false discovery rate; FWER, family-
wise error rate; [U, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est.,

point estimate.
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D
FDR- FWER-
D29 Immunologic Tertile No. cases / Attack Haz. Ratio P-value Overall P- adjusted P-  adjusted P-
Marker No. at-risk® rate Pt. Est. 95% CI (2-sided) value value® valuet
Anti Spike IgG (BAU/ml) Low 19/6,070 0.0031 1 N7A N/& 0411 0.633 0723
Medium  15/6,041 0.0025 0.63 (0.28,1.43) 0.271
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Medium  16/6.066 0.0026  0.78 (0.35,1.73) 0.534
High 15/6,035  0.0025  0.67 (0.28,1.57) 0.352
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High 5/4120  0.0012 021 (0.07,0.67) 0.008
Placebo 163/17,835  0.0091

Baseline covariates adjusted for: baseline risk score, geographic region. RBD, receptor binding domain; 1D50, 50% inhibitory dilution titer,
§ No. at-risk = estimated number in the population for analysis, i.¢. bascline SARS-CoV-2 scronegative per-protocol vaccine recipients not

experiencing the severe-critical COVID-19 endpoint or with evidence of SARS-CoV-2 infection through D29; no. cases = numbers of this

cohort with an observed severe-critical COVID-19 endpoint (with onset > 7 days post D29 and > 28 days post vaccination).

+ g-value and FWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using
the Westfall and Young permutation method (10000 replicates).
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Supplementary Fig. 10. Moderate COVID-19 risk by D29 antibody marker tertile. (A-C) Covariate-
adjusted cumulative incidence of moderate COVID-19 by Low, Medium, and High tertiles of D29 (A)
anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-
ID50) in baseline SARS-CoV-2—negative per-protocol vaccine recipients. (D) Covariate-adjusted hazard
ratio of moderate COVID-19 across D29 antibody marker tertiles. Endpoint counts for (A-C) calculated
by inverse probability of sampling D29 marker weighting. The overall p value is from a generalized Wald
test of whether the hazard rate of moderate COVID-19 differed across the Low, Medium, and High
subgroups. Analyses adjusted for baseline behavioral risk score and geographic region. BAU, binding
antibody units; CI, confidence interval; FDR, false discovery rate; FWER, family-wise error rate; U,
international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate.
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D

I'DR- FWER-
D29 Tmmunologic Tertile Attack Haz. Ratio P-value Overall P- adjusted P-  adjusted P-
Marker rate  Pt. Est.  95% CI  (2-sided) wvalue valuet valuet
Anti Spike IgG (BAU/ml) Low 0.0239 1 N/A N/A 0.142 0.169 0.220

Medium 0.0210  0.73  (0.46,1.16) 0.188
High 0.0169  0.64 (0.40,1.01)  0.057
Anti RBD IgG (BAU/ml) Low 144/6,062  0.0238 1 N/A N/A 0.085 0.122 0.173
Medium  118/6,066  0.0195  0.67  (0.42,1.05) 0.079
High 112/6,035 0.0186  0.62 (0.39,0.99)  0.047

nAb-ID50 (IU50/ml) Low 225/9,920  0.0227 1 N/A N/A 0.012 0.054 0.052
Medium  88/4,123  0.0213  0.75  (0.46,1.21) 0231
High 61/4,120  0.0148 0.43  (0.25,0.75) 0.003

Placebo 657/17,835  0.0368

Baseline covariates adjusted for: baseline risk score, geographic region. RBD, receptor binding domain; ID30, 50% inhibitory dilution titer.

§ No. at-risk = estimated number in the population for analysis, i.e. baseline SARS-CoV-2 seronegative per-protocol vaccine recipients not
experiencing the moderate COVID-19 endpoint or with evidence of SARS-CoV-2 infection through D29; no. cases = numbers of this cohort
with an observed moderate COVID-19 endpoint (with onset > 7 days post D29 and > 28 days post vaccination).

+ g-value and FWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using
the Westfall and Young permutation method (10000 replicates).
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Supplementary Fig. 11. Moderate to severe-critical COVID-19 risk by D29 antibody marker tertile.
(A-C) Covariate-adjusted cumulative incidence of moderate to severe-critical COVID-19 by Low,
Medium, and High tertiles of D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or
(C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—seronegative per-protocol vaccine
recipients. (D) Covariate-adjusted hazard ratio of moderate to severe-critical COVID-19 across D29
antibody marker tertiles. Endpoint counts for (A-C) calculated by inverse probability of sampling D29
marker weighting. The overall p value is from a generalized Wald test of whether the hazard rate of
moderate to severe-critical COVID-19 differed across the Low, Medium, and High subgroups. Analyses
adjusted for baseline behavioral risk score and geographic region. BAU, binding antibody units; CI,
confidence interval; FDR, false discovery rate; FWER, family-wise error rate; [U, international units;
nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate.
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§ No. at-risk

-CoV-2 seronegative per-protocol vaceine reci

eptor binding domain; ID50, 50% inhibitory dilution titer.

ients not

numbers of’

this cohort with an observed moderate to severe-critical COVID-19 endpoint (with onset = 7 days post D29 and = 28 days post vaccination).
+ g-value and FWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using the
Westfall and Young permutation method (10000 replicates).
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Supplementary Fig. 12. Severe-critical COVID-19 risk by D29 antibody marker tertile in
participants in Latin America. (A-C) Covariate-adjusted cumulative incidence of severe-critical
COVID-19 by Low, Medium, and High tertiles of D29 (A) anti-Spike IgG concentration, (B) anti-RBD
IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—seronegative
per-protocol vaccine recipients in Latin America. (D) Covariate-adjusted hazard ratio of severe-critical
COVID-19 across D29 antibody marker tertiles. Endpoint counts for (A-C) calculated by inverse
probability of sampling D29 marker weighting. The overall p value is from a generalized Wald test of
whether the hazard rate of severe-critical COVID-19 differed across the Low, Medium, and High
subgroups. Analyses adjusted for baseline behavioral risk score. BAU, binding antibody units; CI,
confidence interval; FDR, false discovery rate; FWER, family-wise error rate; [U, international units;
nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate.
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D
FDR- FWER-
D29 Immunclogic Tertile Attack Haz. Ratio P-value Overall P- adjusted P- adjusted P-
Marker rate  Pt. Est.  95% CI  (2-sided) value value? valuet
Anti Spike IgG (BAU /) Low 0.0050 1 N/A N/A 0.629 0.783 0.874
Medium 0.0042 066 (0.251.77) 0.412
High 0.0040  0.66  (0.24,1.82) 0.420
Anti RBD 1gG (BAU/ml) Low 0.0043 1 N/A N/A 0.474 0.774 0.806
Medium 0.0058 104 (0.40,2.72) 0.930
High 0.0035 056 (0.19,1.67) 0.208
nAb-ID30 (IU50/ml) Low 0.0068 1 N/A N/A 0.014 0.047  0.048
Medium 7/1944  0.0036 042 (0.15,1.20) 0.104
High 2/1925  0.0010 012 (0.02,0.57) 0.008
Placebo L16/7,637  g.0152

Baseline covariates adjusted for: baseline risk score. RBD, receptor binding domain; D50, 50% inhibitory dilution titer.

§ No. at-risk = estimated number in the population for analysis, i.e. baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in
Latin America not experiencing the severe-critical COVID-19 endpoint or with evidence of SARS-CoV-2 infection through D29; no. cases
numbers of this cohort with an observed severe-critical COVID-19 endpoint (with onset = 7 days post D29 and = 28 days post vaccination).

+g-value and FWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using
the Westfall and Young permutation method (10000 replicates).
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Supplementary Fig. 13. Moderate COVID-19 risk by D29 antibody marker tertile in participants in
Latin America. (A-C) Covariate-adjusted cumulative incidence of moderate COVID-19 by Low,
Medium, and High tertiles of D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or
(C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—seronegative per-protocol vaccine
recipients in Latin America. (D) Covariate-adjusted hazard ratio of moderate COVID-19 across D29
antibody marker tertiles. Endpoint counts for (A-C) calculated by inverse probability of sampling D29
marker weighting. The overall p value is from a generalized Wald test of whether the hazard rate of
moderate COVID-19 differed across the Low, Medium, and High subgroups. Analyses adjusted for
baseline behavioral risk score. BAU, binding antibody units; CI, confidence interval; FDR, false
discovery rate; FWER, family-wise error rate; IU, international units; nAb-ID50, 50% inhibitory dilution
neutralizing antibody; Pt. Est., point estimate.
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**Cumulative No. of Moderate COVID-19 Endpoints = estimated cumulative number of this cohort with a moderate COVID-19 endpoint.
D
FDR- FWER-
D29 Tmmunologic Tertile No. cases / Attack Haz. Ratio P-value Qverall P- adjusted P- adjusted P-
Marker No. at-risk’ rate  Pt. List. 95% Cl  (2-sided) value valuet valuet
Anti Spike IgG (BAU/ml} Low 117/2,576  0.0454 1 N/A N/A 0.176 0.248 0.315
Medium 91/2,601 0.0350  0.65 (0.37,1.13) 0.126
High 82/2 517 0.0326  0.62 (0.35,1.10) 0.102
Anti RBD IgG (BAU/ml) Low 113/2,565  0.0441 1 N/A N/A 0111 0.197  0.263
Medium 86/ 0.0335 0.61 (0.351.06) 0.080
High 0.0351 0.59  (0.33,1.04) 0.069
nAb-ID50 (1U50/ml) Low 172/3,826  0.0450 1 N/A N/A 0.034 0,138 0.133
Medium 69/1,944 0.0355 0.67 (0.38,1.20) 0.178
High 48/1,925  0.0249  0.43  (0.23,0.82) 0.011
Placebo 432/7.637  0.0566

Baseline covariates adjusted for: baseline risk score. RBD, receptor binding domain; ID50, 50% inhibitory dilution titer.

§ No. at-risk = estimated number in the population for analysis, i.e. baseline SARS-CoV-2 seronegative per-protocol vaceine recipients in Latin
America not experiencing the moderate COVID-19 endpoint or with evidence of SARS-CoV-2 infection through D29; no. cases = numbers
of this cohort with an observed moderate COVID-19 endpoint (with onset > 7 days post D29 and > 28 days post vaccination).

+g-value and FWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using
the Westfall and Young permutation method (10000 replicates).
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Supplementary Fig. 14. Moderate to severe-critical COVID-19 risk by D29 antibody marker tertile
in participants in Latin America. (A-C) Covariate-adjusted cumulative incidence of moderate to
severe-critical COVID-19 by Low, Medium, and High tertiles of D29 (A) anti-Spike IgG concentration,
(B) anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—
seronegative per-protocol vaccine recipients in Latin America. (D) Covariate-adjusted hazard ratio of
moderate to severe-critical COVID-19 across D29 antibody marker tertiles. Endpoint counts for (A-C)
calculated by inverse probability of sampling D29 marker weighting. The overall p value is from a
generalized Wald test of whether the hazard rate of moderate to severe-critical COVID-19 differed across
the Low, Medium, and High subgroups. Analyses adjusted for baseline behavioral risk score. BAU,
binding antibody units; CI, confidence interval; FDR, false discovery rate; FWER, family-wise error rate;
IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate.
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endpoint
D
FDR- FWER-
D29 Immunologic Tertile No. cases /  Attack Haz Ratio P-value Overall P- adjusted P~ adjusted P-
Marker No. at-risk” rate  PL. Ist 95% CI  (2-sided) value valuet value®
Anti Spike 1gG (BAU/ml) 130/2,576  0.0505 T N/A N/A 0.165 0.231  0.201

102/2,601 00392  0.65 (0.37.1.13) 0.124
00362 0.62  (0.35,1.08)  0.093
0.0487 1 N/A N/A 0.122 0.207  0.270
0.0394  0.65 (0.37,1.12) 0.119
0.0378  0.58  (0.33,1.02) 0.058
0.0515 1 N/A N/A 0.013 0.062  0.062
75/1,944  0.0386  0.63 (0.36,1.12) 0.113
50/1,925  0.0260  0.39  (0.20,0.74)  0.004

Placebo 548/7,637  0.0718

Anti RBD IgG (BAU/ml)

nAb-ID50 (IU5S0/ml)

Baseline covariates adjusted for: baseline risk score. RBD, receptor binding domain; D350, 50% inhibitory dilution titer.

§ No. at-risk = estimated number in the population for analysis, i.e. baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin America
not experiencing the moderate to severe-critical COVID-19 endpoint or with evidence of SARS-CoV-2 infection through D29; no. cases = numbers of
this cohort with an observed moderate to severe-critical COVID-19 endpoint (with onset = 7 days post D29 and > 28 days post vaccination).

+ g-value and TWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using the
Westfall and Young permutation method (10000 replicates).

54



Supplementary Fig. 15. Moderate to severe-critical COVID-19 risk by D29 antibody marker tertile
in participants in South Africa. (A-C) Covariate-adjusted cumulative incidence of moderate to severe-
critical COVID-19 by Low, Medium, and High tertiles of D29 (A) anti-Spike IgG concentration, (B) anti-
RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—
seronegative per-protocol vaccine recipients in South Africa. (D) Covariate-adjusted hazard ratio of
moderate to severe-critical COVID-19 across D29 antibody marker tertiles. Endpoint counts for (A-C)
calculated by inverse probability of sampling D29 marker weighting. The overall p value is from a
generalized Wald test of whether the hazard rate of moderate to severe-critical COVID-19 differed across
the Low, Medium, and High subgroups. Analyses adjusted for baseline behavioral risk score. BAU,
binding antibody units; CI, confidence interval; FDR, false discovery rate; FWER, family-wise error rate;
IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate.
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D

FDR- FWER-
D29 Immunologic Tertile No. cases / Attack Ilaz. Ratio P-value Overall P- adjusted P-  adjusted P-
Marker No. at-risk®  rate Pt Est. 95% CI  (2-sided) value valuet value?
Anti Spike IgG (BAU/ml) Low 6/ 740 0.0081 1 N/A N/A 0.909 0969 0997
Medium 5/ 744 0.0067 074 (0.17,3.27) 0.695
High 6/ 729 0.0082  0.96  (0.23,4.09)  0.957
Anti RBD 1gG (BAU/ml) Low 6/ 741 0.0081 1 N/A N/A 0.974 0976 0.997
Medium 5/ 738 0.0068 0.84  (0.19,3.80)  0.820
o High ﬁ/ 735 0.0082 0.93 (().'22 3.88) 0.918
nAb-1D30 (IUS0/ml) Low 9/1,259  0.0071 1 N, N/A 0.854 0.969 0.997
Medium .")/ 478 0.0105 0.96 (().2,4,3.81) 0.955
High 2/ 477 0.0042  0.62  (0.11,3.41)  0.586
Placebo 36/2,177  0.0165

Baseline covariates adjusted for: baseline risk score. RBD, receptor binding domain; 150, 50% inhibitory dilution titer.

§ No. at-risk = estimated number in the population for analysis, i.e. baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in South Africa not experiencing the
maderate to severe-critical COVID-19 endpoint or with evidence of SARS-CoV-2 infection through D29; no. cases = numbers of this cohort with an observed moderate to
severe-crilical COVID-19 endpoint (with onset = 7 days post D29 and = 28 days post vaccination).

1 g-value and FWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using the Westfall and Young
permutation method (10000 replicates).
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Supplementary Fig. 16. Moderate to severe-critical COVID-19 risk by D29 antibody marker tertile

in participants in the United States. (A-C) Covariate-adjusted cumulative incidence of moderate to

severe-critical COVID-19 by Low, Medium, and High tertiles of D29 (A) anti-Spike IgG concentration,
(B) anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—

seronegative per-protocol vaccine recipients in Latin America. (D) Covariate-adjusted hazard ratio of
moderate to severe-critical COVID-19 across D29 antibody marker tertiles. Endpoint counts for (A-C)
calculated by inverse probability of sampling D29 marker weighting. The overall p value is from a

generalized Wald test of whether the hazard rate of moderate to severe-critical COVID-19 differed across

the Low, Medium, and High subgroups. Analyses adjusted for baseline behavioral risk score. BAU,

binding antibody units; CI, confidence interval; FDR, false discovery rate; FWER, family-wise error rate;
IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody; Pt. Est., point estimate.
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D
- FWER-
D29 Immunologic Tertile No. cases \," Attack Haz. Ratio P-value Overall P- adjusted P- adjusted P-
Marker No. at-risk’  rate Pt. Est.  95% CI  (2-sided) value valuet valuet
Anti Spike 1gG (BAU/ml) Low 2 0.0100 I N/A 0.388 0.391 0.550
Medium 0.0103 0.94 0.862
High 0.0069  0.63 0.199
Anti RBD IgG (BAU/ml) Low 0.0107 1 N/A 0.366 0.391 0.550
Medium 0.0078  0.67 0.246
High 0.0084  0.65 0.210
nAb-ID50 (ITU50/ml) Low 0.0099 1 N/A 0.305 0.391 0.550
Medium 29 0.0098 0.85 (0.42,1.71) 0.642
High 10/1,690 0.0059 0.53 (0.24,1.19) 0.124
Placebo 214/8,021  0.0267

States not experiencing the moderate to severe-critical COVID-19 endpoint or with evidence of SARS-CoV-2 infection through D29; no. case

numbers of this cohort with an observed moderate to severe-critical COVID-19 endpoint (with onset > 7 days post D29 and > 28 days post vaccination).
+ q-value and FWER (family-wise error rate) are computed over the set of p-values both for quantitative markers and categorical markers using the
Westfall and Young permutation method (10000 replicates).
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Supplementary Fig. 17. Severe-critical COVID-19 risk by D29 antibody marker level. Covariate-
adjusted cumulative incidence of severe-critical COVID-19 by D29 (A) anti-Spike IgG concentration, (B)
anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—
seronegative per-protocol vaccine recipients. Incidence is shown through 170 days post D29 and was
estimated using a Cox model (purple) or a nonparametric method (blue). Dotted lines and shading
indicate bootstrap pointwise 95% Cls. The upper and lower horizontal gray lines are the overall
cumulative incidence of severe-critical COVID-19 from 1 to 170 days post D29 in placebo and vaccine
recipients, respectively. The green histograms are estimates of the frequency distribution of each D29
antibody marker in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients. Analyses
adjusted for baseline behavioral risk score and geographic region. Nonparametric curves are plotted over
the Spike IgG concentration range from negative response to the 90" percentile (125 BAU/ml), RBD IgG
concentration range from negative response to the 90" percentile (118 BAU/ml), and nAb-ID50 titer
range from unquantifiable to the 90" percentile (30.2 IU50/ml). Cox curves are plotted over the Spike IgG
concentration range from negative response to the 97.5% percentile (238 BAU/ml), RBD IgG
concentration range from negative response to the 97.5% percentile (173 BAU/ml), and nAb-ID50 titer
range from unquantifiable to the 97.5™" percentile (123 IU50/ml). Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units;
Cl, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50%
inhibitory dilution neutralizing antibody.
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Supplementary Fig. 18. Moderate COVID-19 risk by D29 antibody marker level. Covariate-adjusted
cumulative incidence of moderate COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD
IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—seronegative
per-protocol vaccine recipients. Incidence is shown through 181 days post D29 and was estimated using a
Cox model (purple) or a nonparametric method (blue). Dotted lines and shading indicate bootstrap
pointwise 95% Cls. The upper and lower horizontal gray lines are the overall cumulative incidence of
moderate COVID-19 from 1 to 181 days post D29 in placebo and vaccine recipients, respectively. The
green histograms are estimates of the frequency distribution of each D29 antibody marker in baseline
SARS-CoV-2 seronegative per-protocol vaccine recipients. Analyses adjusted for baseline behavioral risk
score and geographic region. Nonparametric curves are plotted over the Spike IgG concentration range
from negative response to the 90™ percentile (125 BAU/ml), RBD IgG concentration range from negative
response to the 90" percentile (118 BAU/mI), and nAb-ID50 titer range from unquantifiable to the 90
percentile (30.2 TU50/ml). Cox curves are plotted over the Spike IgG concentration range from negative
response to the 97.5" percentile (238 BAU/ml), RBD IgG concentration range from negative response to
the 97.5% percentile (173 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile
(123 TU50/ml). Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50
LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international units;
LLOQ, lower limit of quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 19. Moderate to severe-critical COVID-19 risk by D29 antibody marker level.
Covariate-adjusted cumulative incidence of moderate to severe-critical COVID-19 by D29 (A) anti-Spike
IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in
baseline SARS-CoV-2—seronegative per-protocol vaccine recipients. Incidence is shown through 181
days post D29 and was estimated using a Cox model (purple) or a nonparametric method (blue). Dotted
lines and shading indicate bootstrap pointwise 95% Cls. The upper and lower horizontal gray lines are the
overall cumulative incidence of moderate to severe-critical COVID-19 from 1 to 181 days post D29 in
placebo and vaccine recipients, respectively. The green histograms are estimates of the frequency
distribution of each D29 antibody marker in baseline SARS-CoV-2 seronegative per-protocol vaccine
recipients. Analyses adjusted for baseline behavioral risk score and geographic region. Nonparametric
curves are plotted over the Spike IgG concentration range from negative response to the 90" percentile
(125 BAU/ml), RBD IgG concentration range from negative response to the 90" percentile (118
BAU/ml), and nAb-ID50 titer range from unquantifiable to the 90" percentile (30.2 IU50/ml). Cox curves
are plotted over the Spike IgG concentration range from negative response to the 97.5" percentile (238
BAU/ml), RBD IgG concentration range from negative response to the 97.5" percentile (173 BAU/ml),
and nAb-ID50 titer range from unquantifiable to the 97.5" percentile (123 IU50/ml). Positivity cutoffs:
10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU,
binding antibody units; CI, confidence interval; IU, international units; LLOQ, lower limit of
quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 20. Severe-critical COVID-19 risk by D29 antibody marker level in
participants in Latin America. Covariate-adjusted cumulative incidence of severe-critical COVID-19
by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody
titer (nAb-ID50) in baseline SARS-CoV-2—seronegative per-protocol vaccine recipients in Latin America.
Incidence is shown through 170 days post D29 and was estimated using a Cox model (purple) or a
nonparametric method (blue). Dotted lines and shading indicate bootstrap pointwise 95% Cls. The upper
and lower horizontal gray lines are the overall cumulative incidence of severe-critical COVID-19 from 1
to 170 days post D29 in placebo and vaccine recipients, respectively, in Latin America. The green
histograms are estimates of the frequency distribution of each D29 antibody marker in baseline SARS-
CoV-2 seronegative per-protocol vaccine recipients in Latin America. Analyses adjusted for baseline
behavioral risk score. Nonparametric curves are plotted over the Spike IgG concentration range from
negative response to the 90" percentile (121 BAU/ml), RBD IgG concentration range from negative
response to the 90" percentile (114 BAU/mI), and nAb-ID50 titer range from unquantifiable to the 90
percentile (28.5 IU50/ml). Cox curves are plotted over the Spike IgG concentration range from negative
response to the 97.5" percentile (238 BAU/ml), RBD IgG concentration range from negative response to
the 97.5" percentile (173 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile
(97.2 TU50/ml). Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50
LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international units;
LLOQ, lower limit of quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 21. Moderate COVID-19 risk by D29 antibody marker level in participants in
Latin America. Covariate-adjusted cumulative incidence of moderate COVID-19 by D29 (A) anti-Spike
IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) in
baseline SARS-CoV-2—seronegative per-protocol vaccine recipients in Latin America. Incidence is
shown through 181 days post D29 and was estimated using a Cox model (purple) or a nonparametric
method (blue). Dotted lines and shading indicate bootstrap pointwise 95% Cls. The upper and lower
horizontal gray lines are the overall cumulative incidence of moderate COVID-19 from 1 to 181 days post
D29 in placebo and vaccine recipients, respectively, in Latin America. The green histograms are estimates
of the frequency distribution of each D29 antibody marker in baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients in Latin America. Analyses adjusted for baseline behavioral risk score.
Nonparametric curves are plotted over the Spike IgG concentration range from negative response to the
90" percentile (121 BAU/mI), RBD IgG concentration range from negative response to the 90™ percentile
(114 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 90" percentile (28.5 TU50/ml). Cox
curves are plotted over the Spike IgG concentration range from negative response to the 97.5" percentile
(238 BAU/ml), RBD IgG concentration range from negative response to the 97.5" percentile (173
BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile (97.2 IU50/ml). Positivity
cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml.
BAU, binding antibody units; CI, confidence interval; IU, international units; LLOQ, lower limit of
quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 22. Moderate to severe-critical COVID-19 risk by D29 antibody marker level
in participants in Latin America. Covariate-adjusted cumulative incidence of moderate to severe-
critical COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C)
neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—seronegative per-protocol vaccine
recipients in Latin America. Incidence is shown through 181 days post D29 and was estimated using a
Cox model (purple) or a nonparametric method (blue). Dotted lines and shading indicate bootstrap
pointwise 95% Cls. The upper and lower horizontal gray lines are the overall cumulative incidence of
moderate to severe-critical COVID-19 from 1 to 181 days post D29 in placebo and vaccine recipients,
respectively, in Latin America. The green histograms are estimates of the frequency distribution of each
D29 antibody marker in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin
America. Analyses adjusted for baseline behavioral risk score. Nonparametric curves are plotted over the
Spike IgG concentration range from negative response to the 90™ percentile (121 BAU/ml), RBD IgG
concentration range from negative response to the 90" percentile (114 BAU/ml), and nAb-ID50 titer
range from unquantifiable to the 90" percentile (28.5 IU50/ml). Cox curves are plotted over the Spike IgG
concentration range from negative response to the 97.5% percentile (238 BAU/ml), RBD IgG
concentration range from negative response to the 97.5" percentile (173 BAU/ml), and nAb-ID50 titer
range from unquantifiable to the 97.5" percentile (97.2 TU50/ml). Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units;
Cl, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50%
inhibitory dilution neutralizing antibody.
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Supplementary Fig. 23. Moderate to severe-critical COVID-19 risk by D29 antibody marker level
in participants in South Africa. Covariate-adjusted cumulative incidence of moderate to severe-critical
COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C)
neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—seronegative per-protocol vaccine
recipients in South Africa. Incidence is shown through 101 days post D29 and was estimated using a Cox
model (purple) or a nonparametric method (blue). Dotted lines and shading indicate bootstrap pointwise
95% Cls. The upper and lower horizontal gray lines are the overall cumulative incidence of moderate to
severe-critical COVID-19 from 1 to 101 days post D29 in placebo and vaccine recipients, respectively, in
South Africa. The green histograms are estimates of the frequency distribution of each D29 antibody
marker in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in South Africa. Analyses
adjusted for baseline behavioral risk score. Nonparametric curves are plotted over the Spike IgG
concentration range from negative response to the 90" percentile (125 BAU/ml), RBD IgG concentration
range from negative response to the 90™ percentile (125 BAU/ml), and nAb-ID50 titer range from
unquantifiable to the 90" percentile (30.2 IU50/ml). Cox curves are plotted over the Spike IgG
concentration range from negative response to the 97.5% percentile (238 BAU/ml), RBD IgG
concentration range from negative response to the 97.5" percentile (173 BAU/ml), and nAb-ID50 titer
range from unquantifiable to the 97.5" percentile (91.7 TU50/ml). Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units;
Cl, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50%
inhibitory dilution neutralizing antibody.
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Supplementary Fig. 24. Moderate to severe-critical COVID-19 risk by D29 antibody marker level
in participants in the United States. Covariate-adjusted cumulative incidence of moderate to severe-
critical COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C)
neutralizing antibody titer (nAb-ID50) in baseline SARS-CoV-2—seronegative per-protocol vaccine
recipients in the United States. Incidence is shown through 109 days post D29 and was estimated using a
Cox model (purple) or a nonparametric method (blue). Dotted lines and shading indicate bootstrap
pointwise 95% Cls. The upper and lower horizontal gray lines are the overall cumulative incidence of
moderate to severe-critical COVID-19 from 1 to 109 days post D29 in placebo and vaccine recipients,
respectively, in the United States. The green histograms are estimates of the frequency distribution of
each D29 antibody marker in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in the
United States. Analyses adjusted for baseline behavioral risk score. Nonparametric curves are plotted over
the Spike IgG concentration range from negative response to the 90" percentile (130 BAU/ml), RBD IgG
concentration range from negative response to the 90" percentile (118 BAU/ml), and nAb-ID50 titer
range from unquantifiable to the 90" percentile (30.2 IU50/ml). Cox curves are plotted over the Spike IgG
concentration range from negative response to the 97.5% percentile (213 BAU/ml), RBD IgG
concentration range from negative response to the 97.5" percentile (173 BAU/ml), and nAb-ID50 titer
range from unquantifiable to the 97.5™" percentile (164 IU50/ml). Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units;
Cl, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50%
inhibitory dilution neutralizing antibody.
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Supplementary Fig. 25. Severe-critical COVID-19 risk by D29 antibody marker level above a
threshold. Covariate-adjusted cumulative incidence of severe-critical COVID-19 by D29 (A) anti-Spike
IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) above
a threshold in baseline SARS-CoV-2—seronegative per-protocol vaccine recipients. Incidence is shown
through 170 days post D29. Blue dots are point estimates at each severe-critical COVID-19 endpoint
linearly interpolated as shown by solid black lines; the grey shaded area indicates pointwise 95% Cls. The
estimates and Cls were adjusted using the assumption that the true threshold-response is non-increasing.
The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution
function (CDF) of D29 antibody marker level. The vertical red dashed line is the D29 antibody marker
threshold above which no severe-critical COVID-19 endpoints occurred. Analyses adjusted for baseline
behavioral risk score and geographic region. POS, positivity cutoff: 10.8424 BAU/ml for Spike and
14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 26. Moderate COVID-19 risk by D29 antibody marker level above a threshold.
Covariate-adjusted cumulative incidence of moderate COVID-19 by D29 (A) anti-Spike IgG
concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody titer (nAb-ID50) above a
threshold in baseline SARS-CoV-2—seronegative per-protocol vaccine recipients. Incidence is shown
through 181 days post D29. Blue dots are point estimates at each moderate COVID-19 endpoint linearly
interpolated as shown by solid black lines; the grey shaded area indicates pointwise 95% Cls. The
estimates and CIs were adjusted using the assumption that the true threshold-response is non-increasing.
The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution
function (CDF) of D29 antibody marker level. The vertical red dashed line is the D29 antibody marker
threshold above which no moderate COVID-19 endpoints occurred. Analyses adjusted for baseline
behavioral risk score and geographic region. POS, positivity cutoff: 10.8424 BAU/ml for Spike and
14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 27. Moderate to severe-critical COVID-19 risk by D29 antibody marker level
above a threshold. Covariate-adjusted cumulative incidence of moderate to severe-critical COVID-19 by
D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody titer
(nAb-ID50) above a threshold in baseline SARS-CoV-2—seronegative per-protocol vaccine recipients.
Incidence is shown through 181 days post D29. Blue dots are point estimates at each moderate to severe-
critical COVID-19 endpoint linearly interpolated as shown by solid black lines; the grey shaded area
indicates pointwise 95% Cls. The estimates and Cls were adjusted using the assumption that the true
threshold-response is non-increasing. The upper boundary of the green shaded area is the estimate of the
reverse cumulative distribution function (CDF) of D29 antibody marker level. The vertical red dashed
line is the D29 antibody marker threshold above which no moderate to severe-critical COVID-19
endpoints occurred. Analyses adjusted for baseline behavioral risk score and geographic region. POS,
positivity cutoff: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. LLOQ, lower limit of
quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 28. Severe-critical COVID-19 risk by D29 antibody marker level above a
threshold in participants in Latin America. Covariate-adjusted cumulative incidence of severe-critical
COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C)
neutralizing antibody titer (nAb-ID50) above a threshold in baseline SARS-CoV-2—seronegative per-
protocol vaccine recipients in Latin America. Incidence is shown through 170 days post D29. Blue dots
are point estimates at each severe-critical COVID-19 endpoint linearly interpolated as shown by solid
black lines; the grey shaded area indicates pointwise 95% Cls. The estimates and Cls were adjusted using
the assumption that the true threshold-response is non-increasing. The upper boundary of the green
shaded area is the estimate of the reverse cumulative distribution function (CDF) of D29 antibody marker
level. The vertical red dashed line is the D29 antibody marker threshold above which no severe-critical
COVID-19 endpoints occurred. Analyses adjusted for baseline behavioral risk score. POS, positivity
cutoff: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation =
4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 29. Moderate COVID-19 risk by D29 antibody marker level above a threshold
in participants in Latin America. Covariate-adjusted cumulative incidence of moderate COVID-19 by
D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C) neutralizing antibody titer
(nAb-ID50) above a threshold in baseline SARS-CoV-2—seronegative per-protocol vaccine recipients in
Latin America. Incidence is shown through 181 days post D29. Blue dots are point estimates at each
moderate COVID-19 endpoint linearly interpolated as shown by solid black lines; the grey shaded area
indicates pointwise 95% Cls. The estimates and Cls were adjusted using the assumption that the true
threshold-response is non-increasing. The upper boundary of the green shaded area is the estimate of the
reverse cumulative distribution function (CDF) of D29 antibody marker level. The vertical red dashed
line is the D29 antibody marker threshold above which no moderate COVID-19 endpoints occurred.
Analyses adjusted for baseline behavioral risk score. POS, positivity cutoff: 10.8424 BAU/ml for Spike
and 14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.

>
m@

0.08{ |
0.07) 1.00 1.00
2 2
o % 006 Q-E 0.051
=2 0.75 3 0.75
09 - og )
e Q% 004
= g 1= D )
S8 004 a g£o 0.03 4]
E——— e @ <} 034 !
gc 0.50% ga 0.50%
5 z 0.03- 8 ks § S
z0 T £ o002 n
3o | o
h 002 0.25 § = l0.25
g o 2R
= 01 @ 001
0.00- 0.00 0.001 +0.00
10 30 100 10 30 100
Anti Spike 1gG Threshold (BAU/mI) Anti RBD 1gG Threshold (BAU/mI)
c
0.18" 1.00
2 . 016
[a "]
Sz >
= o 014
& 0.75
>
2 012
ga P
|8 010 5
O n a
= 0.508
%5 & 0.08- o
£2 =}
=% 006 n
a2
2 F 004 0.25
o
0.02-
0.00- 0.00
LLoQ 10 100 10°

nAb-ID50 Threshold (1U50/ml)

69



Supplementary Fig. 30. Moderate to severe-critical COVID-19 risk by D29 antibody marker level
above a threshold in participants in Latin America. Covariate-adjusted cumulative incidence of
moderate to severe-critical COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG
concentration, or (C) neutralizing antibody titer (nAb-ID50) above a threshold in baseline SARS-CoV-2—
seronegative per-protocol vaccine recipients in Latin America. Incidence is shown through 181 days post
D29. Blue dots are point estimates at each moderate to severe-critical COVID-19 endpoint linearly
interpolated as shown by solid black lines; the grey shaded area indicates pointwise 95% Cls. The
estimates and Cls were adjusted using the assumption that the true threshold-response is non-increasing.
The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution
function (CDF) of D29 antibody marker level. The vertical red dashed line is the D29 antibody marker
threshold above which no moderate to severe-critical COVID-19 endpoints occurred. Analyses adjusted
for baseline behavioral risk score. POS, positivity cutoff: 10.8424 BAU/ml for Spike and 14.0858
BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 31. Moderate to severe-critical COVID-19 risk by D29 antibody marker level
above a threshold in participants in South Africa. Covariate-adjusted cumulative incidence of
moderate to severe-critical COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG
concentration, or (C) neutralizing antibody titer (nAb-ID50) above a threshold in baseline SARS-CoV-2—
seronegative per-protocol vaccine recipients in South Africa. Incidence is shown through 101 days post
D29. Blue dots are point estimates at each moderate to severe-critical COVID-19 endpoint linearly
interpolated as shown by solid black lines; the grey shaded area indicates pointwise 95% Cls. The
estimates and Cls were adjusted using the assumption that the true threshold-response is non-increasing.
The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution
function (CDF) of D29 antibody marker level. The vertical red dashed line is the D29 antibody marker
threshold above which no moderate to severe-critical COVID-19 endpoints occurred. Analyses adjusted
for baseline behavioral risk score. POS, positivity cutoff: 10.8424 BAU/ml for Spike and 14.0858
BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 32. Moderate to severe-critical COVID-19 risk by D29 antibody marker level

above a threshold in participants in the United States. Covariate-adjusted cumulative incidence of
moderate to severe-critical COVID-19 by D29 (A) anti-Spike IgG concentration, (B) anti-RBD IgG

concentration, or (C) neutralizing antibody titer (nAb-ID50) above a threshold in baseline SARS-CoV-2—
seronegative per-protocol vaccine recipients in the United States. Incidence is shown through 109 days
post D29. Blue dots are point estimates at each moderate to severe-critical COVID-19 endpoint linearly

interpolated as shown by solid black lines; the grey shaded area indicates pointwise 95% Cls. The

estimates and CIs were adjusted using the assumption that the true threshold-response is non-increasing.

The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution

function (CDF) of D29 antibody marker level. The vertical red dashed line is the D29 antibody marker
threshold above which no moderate to severe-critical COVID-19 endpoints occurred. Analyses adjusted

for baseline behavioral risk score. POS, positivity cutoff: 10.8424 BAU/ml for Spike and 14.0858
BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 33. Vaccine efficacy against severe-critical COVID-19 by D29 antibody marker
level. Analyses were performed in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients.
Estimates were obtained using (solid purple line) a Cox proportional hazards implementation of Gilbert et
al.! or (solid blue line) a nonparametric implementation of Gilbert et al.! Each point on the curve
represents the vaccine efficacy at the given D29 antibody marker level: (A) anti-Spike IgG concentration,
(B) anti-RBD IgG concentration, (C) neutralizing antibody titer (nAb-ID50). The dotted lines indicate
bootstrap pointwise 95% Cls. The green histograms are estimates of the frequency distribution of each
D29 antibody marker, with the maroon dots representing the marker levels of the individual cases.
Analyses adjusted for baseline behavioral risk score and geographic region. Nonparametric curves are
plotted over the Spike IgG concentration range from negative response to the 90 percentile (125
BAU/ml), RBD IgG concentration range from negative response to the 90" percentile (118 BAU/ml), and
nAb-ID50 titer range from unquantifiable to the 90 percentile (30.2 IU50/ml). Cox curves are plotted
over the Spike IgG concentration range from negative response to the 97.5" percentile (238 BAU/ml),
RBD IgG concentration range from negative response to the 97.5" percentile (173 BAU/ml), and nAb-
ID50 titer range from unquantifiable to the 97.5™ percentile (123 TU50/ml). Positivity cutoffs: 10.8424
BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding
antibody units; CI, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-
ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 34. Vaccine efficacy against moderate COVID-19 by D29 antibody marker
level. Analyses were performed in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients.
Estimates were obtained using (solid purple line) a Cox proportional hazards implementation of Gilbert et
al.! or (solid blue line) a nonparametric implementation of Gilbert et al.! Each point on the curve
represents the vaccine efficacy at the given D29 antibody marker level: (A) anti-Spike IgG concentration,
(B) anti-RBD IgG concentration, (C) neutralizing antibody titer (nAb-ID50). The dotted lines indicate
bootstrap pointwise 95% Cls. The green histograms are estimates of the frequency distribution of each
D29 antibody marker, with the maroon dots representing the marker levels of the individual cases.
Analyses adjusted for baseline behavioral risk score and geographic region. Nonparametric curves are
plotted over the Spike IgG concentration range from negative response to the 90 percentile (125
BAU/ml), RBD IgG concentration range from negative response to the 90" percentile (118 BAU/ml), and
nAb-ID50 titer range from unquantifiable to the 90 percentile (30.2 IU50/ml). Cox curves are plotted
over the Spike IgG concentration range from negative response to the 97.5" percentile (238 BAU/ml),
RBD IgG concentration range from negative response to the 97.5" percentile (173 BAU/ml), and nAb-
ID50 titer range from unquantifiable to the 97.5™ percentile (123 TU50/ml). Positivity cutoffs: 10.8424
BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding
antibody units; CI, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-
ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 35. Vaccine efficacy against moderate to severe-critical COVID-19 by D29
antibody marker level. Analyses were performed in baseline SARS-CoV-2 seronegative per-protocol
vaccine recipients. Estimates were obtained using (solid purple line) a Cox proportional hazards
implementation of Gilbert et al.! or (solid blue line) a nonparametric implementation of Gilbert et al.!
Each point on the curve represents the vaccine efficacy at the given D29 antibody marker level: (A) anti-
Spike IgG concentration, (B) anti-RBD IgG concentration, (C) neutralizing antibody titer (nAb-1D50).
The dotted lines indicate bootstrap pointwise 95% Cls. The green histograms are estimates of the
frequency distribution of each D29 antibody marker, with the maroon dots representing the marker levels
of the individual cases. Analyses adjusted for baseline behavioral risk score and geographic region.
Nonparametric curves are plotted over the Spike IgG concentration range from negative response to the
90™ percentile (125 BAU/ml), RBD IgG concentration range from negative response to the 90™ percentile
(118 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 90" percentile (30.2 TU50/ml). Cox
curves are plotted over the Spike IgG concentration range from negative response to the 97.5™ percentile
(238 BAU/ml), RBD IgG concentration range from negative response to the 97.5" percentile (173
BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile (123 IU50/ml). Positivity
cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975 IU50/ml.
BAU, binding antibody units; CI, confidence interval; [U, international units; LLOQ, lower limit of
quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 36. Vaccine efficacy against severe-critical COVID-19 by D29 antibody marker
level in participants in Latin America. Analyses were performed in baseline SARS-CoV-2 seronegative
per-protocol vaccine recipients in Latin America. Estimates were obtained using (solid purple line) a Cox
proportional hazards implementation of Gilbert et al." or (solid blue line) a nonparametric
implementation of Gilbert et al.! Each point on the curve represents the vaccine efficacy at the given D29
antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C)
neutralizing antibody titer (nAb-ID50). The dotted lines indicate bootstrap pointwise 95% Cls. The green
histograms are estimates of the frequency distribution of each D29 antibody marker, with the maroon dots
representing the marker levels of the individual cases. Analyses adjusted for baseline behavioral risk
score. Nonparametric curves are plotted over the Spike IgG concentration range from negative response
to the 90™ percentile (121 BAU/ml), RBD IgG concentration range from negative response to the 90
percentile (114 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 90™ percentile (28.5 TU50/
ml). Cox curves are plotted over the Spike IgG concentration range from negative response to the 97.5"
percentile (238 BAU/ml), RBD IgG concentration range from negative response to the 97.5" percentile
(173 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile (97.2 TU50/ml).
Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975
IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international units; LLOQ, lower
limit of quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 37. Vaccine efficacy against moderate COVID-19 by D29 antibody marker
level in participants in Latin America. Analyses were performed in baseline SARS-CoV-2 seronegative
per-protocol vaccine recipients in Latin America. Estimates were obtained using (solid purple line) a Cox
proportional hazards implementation of Gilbert et al.! or (solid blue line) a nonparametric
implementation of Gilbert et al.! Each point on the curve represents the vaccine efficacy at the given D29
antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C)
neutralizing antibody titer (nAb-ID50). The dotted lines indicate bootstrap pointwise 95% Cls. The green
histograms are estimates of the frequency distribution of each D29 antibody marker, with the maroon dots
representing the marker levels of the individual cases. Analyses adjusted for baseline behavioral risk
score. Nonparametric curves are plotted over the Spike IgG concentration range from negative response
to the 90™ percentile (121 BAU/ml), RBD IgG concentration range from negative response to the 90
percentile (114 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 90™ percentile (28.5 ITU50/
ml). Cox curves are plotted over the Spike IgG concentration range from negative response to the 97.5%
percentile (238 BAU/ml), RBD IgG concentration range from negative response to the 97.5" percentile
(173 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile (97.2 TU50/ml).
Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50 LLOQ=4.8975
IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international units; LLOQ, lower
limit of quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 38. Vaccine efficacy against moderate to severe-critical COVID-19 by D29
antibody marker level in participants in Latin America. Analyses were performed in baseline SARS-
CoV-2 seronegative per-protocol vaccine recipients in Latin America. Estimates were obtained using
(solid purple line) a Cox proportional hazards implementation of Gilbert et al.! or (solid blue line) a
nonparametric implementation of Gilbert et al.! Each point on the curve represents the vaccine efficacy at
the given D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration,
(O) neutralizing antibody titer (nAb-ID50). The dotted lines indicate bootstrap pointwise 95% Cls. The
green histograms are estimates of the frequency distribution of each D29 antibody marker, with the
maroon dots representing the marker levels of the individual cases. Analyses adjusted for baseline
behavioral risk score. Nonparametric curves are plotted over the Spike IgG concentration range from
negative response to the 90™ percentile (121 BAU/ml), RBD IgG concentration range from negative
response to the 90" percentile (114 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 90
percentile (28.5 IU50/ml). Cox curves are plotted over the Spike IgG concentration range from negative
response to the 97.5" percentile (238 BAU/ml), RBD IgG concentration range from negative response to
the 97.5" percentile (173 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile
(97.2 TU50/ml). Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50
LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI, confidence interval; U, international units;
LLOQ, lower limit of quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 39. Vaccine efficacy against moderate to severe-critical COVID-19 by D29
antibody marker level in participants in South Africa. Analyses were performed in baseline SARS-
CoV-2 seronegative per-protocol vaccine recipients in South Africa. Estimates were obtained using (solid
purple line) a Cox proportional hazards implementation of Gilbert et al.! or (solid blue line) a
nonparametric implementation of Gilbert et al.! Each point on the curve represents the vaccine efficacy at
the given D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration,
(C) neutralizing antibody titer (nAb-ID50). The dotted lines indicate bosotstrap pointwise 95% Cls. The
green histograms are estimates of the frequency distribution of each D29 antibody marker, with the
maroon dots representing the marker levels of the individual cases. Analyses adjusted for baseline
behavioral risk score. Nonparametric curves are plotted over the Spike IgG concentration range from
negative response to the 90™ percentile (125 BAU/ml), RBD IgG concentration range from negative
response to the 90" percentile (125 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 90
percentile (30.2 IU50/ml). Cox curves are plotted over the Spike IgG concentration range from negative
response to the 97.5" percentile (238 BAU/ml), RBD IgG concentration range from negative response to
the 97.5" percentile (173 BAU/ml), and nAb-ID50 titer range from unquantifiable to the 97.5" percentile
(91.7 TU50/ml). Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. nAb-ID50
LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI, confidence interval; [U, international units;
LLOQ, lower limit of quantitation; nAb-ID50, 50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 40. Vaccine efficacy against moderate to severe-critical COVID-19 by D29
antibody marker level in participants in the United States. Analyses were performed in baseline
SARS-CoV-2 seronegative per-protocol vaccine recipients in the United States. Estimates were obtained
using (solid purple line) a Cox proportional hazards implementation of Gilbert et al." or (solid blue line) a
nonparametric implementation of Gilbert et al.! Each point on the curve represents the vaccine efficacy at
the given D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration,
(O) neutralizing antibody titer (nAb-ID50). The dotted lines indicate bootstrap pointwise 95% Cls. The
green histograms are estimates of the frequency distribution of each D29 antibody marker, with the
maroon dots representing the marker levels of the individual cases. Analyses adjusted for baseline
behavioral risk score. Nonparametric curves are plotted over the following ranges: Spike IgG, negative
response to the 90% quantile (131 BAU/ml); RBD IgG, negative response to the 90% quantile (117
BAU/ml); nAb-ID50, unquantifiable titer to the 90% quantile (28.9 ITU50/ml). Cox model curves are
plotted over the following ranges: Spike IgG, negative response to the 97.5% quantile (209 BAU/ml);
RBD IgG, negative response to the 97.5% quantile (201 BAU/ml); nAb-ID50, unquantifiable titer to the
97.5% quantile (157 IU50/ml). Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for
RBD. nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI, confidence interval; CVE,
controlled vaccine efficacy; IU, international units; nAb-ID50, 50% inhibitory dilution neutralizing
antibody.
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Supplementary Fig. 41. Vaccine efficacy with sensitivity analysis against severe-critical COVID-19
by D29 antibody marker level. Analyses were performed in baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients. Estimates were obtained using the method of Gilbert et al.! Each point on the
curve represents the vaccine efficacy at the given D29 antibody marker level: (A) anti-Spike IgG
concentration, (B) anti-RBD IgG concentration, (C) neutralizing antibody titer (nAb-ID50). The pink
solid line is point estimates assuming no unmeasured confounding; the dashed lines are bootstrap
pointwise 95% Cls. The red solid line is point estimates assuming unmeasured confounding in a
sensitivity analysis (dashed lines are bootstrap pointwise 95% Cls); see the Statistical Analysis Plan for
details. The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution
function of the marker in baseline SARS-CoV-2 negative per-protocol vaccine recipients. Analyses
adjusted for baseline behavioral risk score and geographic region. Curves are plotted over the range from
the 2.5th percentile to the 97.5th percentile of each marker: Spike IgG, negative response to 238 BAU/ml;
RBD IgG, negative response to173 BAU/ml; nAb-ID50, unquantifiable to 130 IU5S0/ml. BAU, binding
antibody units; CI, confidence interval; IU, international units; nAb-ID50, 50% inhibitory dilution
neutralizing antibody. OS, positivity cutoff: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD.
LLOQ, lower limit of quantitation = 4.8975 [U50/ml for nAb-ID50.
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Supplementary Fig. 42. Vaccine efficacy with sensitivity analysis against moderate COVID-19 by
D29 antibody marker level. Analyses were performed in baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients. Estimates were obtained using the method of Gilbert et al.' Each point on the
curve represents the vaccine efficacy at the given D29 antibody marker level: (A) anti-Spike IgG
concentration, (B) anti-RBD IgG concentration, (C) neutralizing antibody titer (nAb-ID50). The pink
solid line is point estimates assuming no unmeasured confounding; the dashed lines are bootstrap
pointwise 95% Cls. The red solid line is point estimates assuming unmeasured confounding in a
sensitivity analysis (dashed lines are bootstrap pointwise 95% Cls); see the Statistical Analysis Plan for
details. The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution
function of the marker in baseline SARS-CoV-2 negative per-protocol vaccine recipients. Analyses
adjusted for baseline behavioral risk score and geographic region. Curves are plotted over the range from
the 2.5th percentile to the 97.5th percentile of each marker: Spike IgG, negative response to 238 BAU/ml;
RBD IgG, negative response tol 73 BAU/ml; nAb-ID50, unquantifiable to 130 IU5S0/ml. BAU, binding
antibody units; CI, confidence interval; IU, international units; nAb-ID50, 50% inhibitory dilution
neutralizing antibody. POS, positivity cutoff: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD.
LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 43. Vaccine efficacy with sensitivity analysis against moderate to severe-critical
COVID-19 by D29 antibody marker level. Analyses were performed in baseline SARS-CoV-2
seronegative per-protocol vaccine recipients. Estimates were obtained using the method of Gilbert et al.!
Each point on the curve represents the vaccine efficacy at the given D29 antibody marker level: (A) anti-
Spike IgG concentration, (B) anti-RBD IgG concentration, (C) neutralizing antibody titer (nAb-ID50).
The pink solid line is point estimates assuming no unmeasured confounding; the dashed lines are
bootstrap pointwise 95% Cls. The red solid line is point estimates assuming unmeasured confounding in a
sensitivity analysis (dashed lines are bootstrap pointwise 95% Cls); see the Statistical Analysis Plan for
details. The upper boundary of the green shaded area is the estimate of the reverse cumulative distribution
function of the marker in baseline SARS-CoV-2 negative per-protocol vaccine recipients. Analyses
adjusted for baseline behavioral risk score and geographic region. Curves are plotted over the range from
the 2.5th percentile to the 97.5th percentile of each marker: Spike IgG, negative response to 238 BAU/ml;
RBD IgG, negative response to 173 BAU/ml; nAb-ID50, unquantifiable to 130 IU50/ml. BAU, binding
antibody units; CI, confidence interval; IU, international units; nAb-ID50, 50% inhibitory dilution
neutralizing antibody. POS, positivity cutoff: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD.
LLOQ, lower limit of quantitation = 4.8975 IU50/ml for nAb-ID50.
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Supplementary Fig. 44. Vaccine efficacy with sensitivity analysis against severe-critical COVID-19
by D29 antibody marker level in participants in Latin America. Analyses were performed in baseline
SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin America. Estimates were obtained
using the method of Gilbert et al.! Each point on the curve represents the vaccine efficacy at the given
D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C)
neutralizing antibody titer (nAb-ID50). The pink solid line is point estimates assuming no unmeasured
confounding; the dashed lines are bootstrap pointwise 95% Cls. The red solid line is point estimates
assuming unmeasured confounding in a sensitivity analysis (dashed lines are bootstrap pointwise 95%
Cls); see the Statistical Analysis Plan for details. The upper boundary of the green shaded area is the
estimate of the reverse cumulative distribution function of the marker in baseline SARS-CoV-2 negative
per-protocol vaccine recipients in Latin America. Analyses adjusted for baseline behavioral risk score.
Curves are plotted over the range from the 2.5th percentile to the 97.5th percentile of each marker: Spike
IgG, negative response to 238 BAU/ml; RBD IgG, negative response to 173 BAU/ml; nAb-ID50,
unquantifiable to 109 IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international
units; nAb-ID50, 50% inhibitory dilution neutralizing antibody. Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 [U50/ml for nAb-
ID50.
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Supplementary Fig. 45. Vaccine efficacy with sensitivity analysis against moderate COVID-19 by
D29 antibody marker level in participants in Latin America. Analyses were performed in baseline
SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin America. Estimates were obtained
using the method of Gilbert et al."! Each point on the curve represents the vaccine efficacy at the given
D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C)
neutralizing antibody titer (nAb-ID50). The pink solid line is point estimates assuming no unmeasured
confounding; the dashed lines are bootstrap pointwise 95% Cls. The red solid line is point estimates
assuming unmeasured confounding in a sensitivity analysis (dashed lines are bootstrap pointwise 95%
Cls); see the Statistical Analysis Plan for details. The upper boundary of the green shaded area is the
estimate of the reverse cumulative distribution function of the marker in baseline SARS-CoV-2 negative
per-protocol vaccine recipients in Latin America. Analyses adjusted for baseline behavioral risk score.
Curves are plotted over the range from the 2.5th percentile to the 97.5th percentile of each marker: Spike
IgG, negative response to 238 BAU/ml; RBD IgG, negative response to 173 BAU/ml; nAb-ID50,
unquantifiable to 109 IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international
units; nAb-ID50, 50% inhibitory dilution neutralizing antibody. Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 [U50/ml for nAb-
ID50.

>
w

Binding Antibody to Spike: Day 29 Binding Antibody to RBD: Day 29

Qverall VE 28 4% (13.9%, 41.1%) Overall VE 28.4% (13.9%, 41.1%)
Controlled VE Controlled VE
—— Controllied VE Sens. Analysis —— Centrolled VE Sens. Analysis

95%

95% —

90% | 90% —|

Controlled VE Against Moderate COVID-19
by 181 Days post Day 29 Visit
Controlled VE Against Moderate COVID-19

by 181 Days post Day 29 Visit

10 30 100 10 30 100
Anti Spike IgG (BAU/ml) Anti RBD IgG (BAU/ml)

(2}

Neutralizing Antibody: Day 29

Overall VE 28.4% (13.9%, 41.1%)
Controlled VE
—— Controlled VE Sens. Analysis

95%

90%

80%

70% -
60% | .-

50% — -

0% - e e
30%
0%~ e -—===_

0% g -

Controlled VE Against Moderate COVID-19
by 181 Days post Day 29 Visit

Loa 10 30 100 300 10
nAb-ID50 (IU50/ml)

85



Supplementary Fig. 46. Vaccine efficacy with sensitivity analysis against moderate to severe-critical
COVID-19 by D29 antibody marker level in participants in Latin America. Analyses were performed
in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in Latin America. Estimates were
obtained using the method of Gilbert et al." Each point on the curve represents the vaccine efficacy at the
given D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C)
neutralizing antibody titer (nAb-ID50). The pink solid line is point estimates assuming no unmeasured
confounding; the dashed lines are bootstrap pointwise 95% Cls. The red solid line is point estimates
assuming unmeasured confounding in a sensitivity analysis (dashed lines are bootstrap pointwise 95%
Cls); see the Statistical Analysis Plan for details. The upper boundary of the green shaded area is the
estimate of the reverse cumulative distribution function of the marker in baseline SARS-CoV-2 negative
per-protocol vaccine recipients in Latin America. Analyses adjusted for baseline behavioral risk score.
Curves are plotted over the range from the 2.5th percentile to the 97.5th percentile of each marker: Spike
IgG, negative response to 238 BAU/ml; RBD IgG, negative response to 173 BAU/ml; nAb-ID50,
unquantifiable to 109 IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international
units; nAb-ID50, 50% inhibitory dilution neutralizing antibody. Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation = 4.8975 [U50/ml for nAb-
ID50.
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Supplementary Fig. 47. Vaccine efficacy with sensitivity analysis against moderate to severe-critical
COVID-19 by D29 antibody marker level in participants in South Africa. Analyses were performed
in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in South Africa. Estimates were
obtained using the method of Gilbert et al.! Each point on the curve represents the vaccine efficacy at the
given D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C)
neutralizing antibody titer (nAb-ID50). The pink solid line is point estimates assuming no unmeasured
confounding; the dashed lines are bootstrap pointwise 95% Cls. The red solid line is point estimates
assuming unmeasured confounding in a sensitivity analysis (dashed lines are bootstrap pointwise 95%
Cls); see the Statistical Analysis Plan for details. The upper boundary of the green shaded area is the
estimate of the reverse cumulative distribution function of the marker in baseline SARS-CoV-2 negative
per-protocol vaccine recipients in South Africa. Analyses adjusted for baseline behavioral risk score.
Curves are plotted over the range from the 2.5th percentile to the 97.5th percentile of each marker: Spike
IgG, negative response to 238 BAU/ml; RBD IgG, negative response to 173 BAU/ml; nAb-ID50,
unquantifiable to 82.9 IU50/ml. BAU, binding antibody units; CI, confidence interval; IU, international
units; nAb-ID50, 50% inhibitory dilution neutralizing antibody. Positivity cutoffs: 10.8424 BAU/ml for
Spike and 14.0858 BAU/ml for RBD. LLOQ), lower limit of quantitation = 4.8975 IU50/ml for nAb-
ID50.
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Supplementary Fig. 48. Vaccine efficacy with sensitivity analysis against moderate to severe-critical
COVID-19 by D29 antibody marker level in participants in the United States. Analyses were
performed in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients in the United States.
Estimates were obtained using the method of Gilbert et al.! Each point on the curve represents the
vaccine efficacy at the given D29 antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD
IgG concentration, (C) neutralizing antibody titer (nAb-ID50). The pink solid line is point estimates
assuming no unmeasured confounding; the dashed lines are bootstrap pointwise 95% Cls. The red solid
line is point estimates assuming unmeasured confounding in a sensitivity analysis (dashed lines are
bootstrap pointwise 95% Cls); see the Statistical Analysis Plan for details. The upper boundary of the
green shaded area is the estimate of the reverse cumulative distribution function of the marker in baseline
SARS-CoV-2 negative per-protocol vaccine recipients in the United States. Analyses adjusted for
baseline behavioral risk score. Curves are plotted over the range from the 2.5th percentile to the 97.5th
percentile of each marker: Spike IgG, negative response to 238 BAU/ml; RBD IgG, negative response to
173 BAU/ml; nAb-ID50, unquantifiable to 151 IU50/ml. BAU, binding antibody units; CI, confidence
interval; [U, international units; nAb-ID50, 50% inhibitory dilution neutralizing antibody. Positivity
cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/ml for RBD. LLOQ, lower limit of quantitation =
4.8975 1U50/ml for nAb-ID50.
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Supplementary Fig. 49. Stochastic interventional vaccine efficacy (SVE) against moderate to severe-
critical COVID-19 under hypothetical shifts in D29 antibody level, for all geographic regions
pooled. Analyses were performed in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients.
The y-axis plots estimated SVE, with 95% confidence intervals, for a vaccine that elicits hypothetical
D29 geometric mean (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, or (C) nAb-
ID50 titer as indicated on the x-axis. SVE estimates were obtained using the method described in Hejazi
et al.? The vertical red line corresponds to the geometric mean concentration or titer in the ENSEMBLE
study population (baseline negative per-protocol vaccine recipients in the immunogenicity subcohort) and
the horizontal red line corresponds to the estimated VE against moderate to severe-critical COVID-19 in
ENSEMBLE (by 181 days post D29) at a shift of 0, i.e., the observed marker level. BAU, binding
antibody units; U, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50% inhibitory
dilution neutralizing antibody; Pos.Cutoff, positivity cutoff.
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Supplementary Fig. 50. Stochastic interventional vaccine efficacy (SVE) against moderate to severe-

critical COVID-19 under hypothetical shifts in D29 nAb-ID50 titer, for participants in Latin
America. Analyses were performed in baseline SARS-CoV-2 seronegative per-protocol vaccine
recipients. The y-axis plots estimated SVE, with 95% confidence intervals, for a vaccine that elicits

hypothetical D29 geometric mean nAb-ID50 titer as indicated on the x-axis. SVE estimates were obtained

using the method described in Hejazi et al.> The vertical red line corresponds to the geometric mean
concentration or titer in the ENSEMBLE study population (baseline negative per-protocol vaccine

recipients in the immunogenicity subcohort) and the horizontal red line corresponds to the estimated VE
against moderate to severe-critical COVID-19 in ENSEMBLE (by 181 days post D29) at a shift of 0, i.e.,

the observed marker level. [U, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50%

inhibitory dilution neutralizing antibody.
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Supplementary Fig. 51. Exposure-proximal vaccine efficacy against severe-critical COVID-19 by
current antibody marker level. Analyses were performed in baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients. Exposure-proximal vaccine efficacy estimates (through 170 days post-D29)
were obtained using the method of Huang and Follmann,* with “current” referring to the true underlying
antibody marker level not subject to technical measurement error, in a hypothetical scenario in which the
value was available from serum samples collected every day over the follow-up period (see Methods).
Each point on the curve represents the vaccine efficacy at the given current antibody marker level: (A)
anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C) neutralizing antibody titer (nAb-
ID50). The dashed lines are bootstrap pointwise 95% Cls. Analyses adjusted for baseline behavioral risk
score and geographic region. Curves are plotted over the range from negative binding antibody response
(or unquantifiable neutralizing antibody titer) to the 97.5" percentile of each current antibody marker
level: Spike IgG negative response to 448 BAU/ml; RBD IgG, negative response to 579 BAU/ml; nAb-
ID50, unquantifiable to 73.4 IU5S0/ml. Positivity cutoffs: 10.8424 BAU/ml for Spike and 14.0858 BAU/
ml for RBD; nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI, confidence interval;
IU, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50% inhibitory dilution
neutralizing antibody.

95%
|
N
95%
|

90%
|
4
N
90%
]
N\

80%
| I

80%
| |
\
[
[

VE Against Severe—Critical COVID-19 >
/
/
N
VE Against Severe—Critical COVID-19 @
/
/
\

50%
50%

I I
\

[ |

0%
N
0%

5 10 30 10 10 30 10?
Current Anti Spike IgG (BAU/mI) Current Anti RBD IgG (BAU/ml)

90% 95%
] ]

80%
|

VE Against Severe—Critical COVID-19 O
50%

0%

O
X

T T I
5 10 30

Current nAb-ID50 (1U50/ml)

91



Supplementary Fig. 52. Exposure-proximal vaccine efficacy against moderate COVID-19 by
current antibody marker level. Analyses were performed in baseline SARS-CoV-2 seronegative per-
protocol vaccine recipients. Exposure-proximal vaccine efficacy estimates (through 181 days post-D29)
were obtained using the method of Huang and Follmann,* with “current” referring to the true underlying
antibody marker level not subject to technical measurement error, in a hypothetical scenario in which
the value was available from serum samples collected every day over the follow-up period (see
Methods). Each point on the curve represents the vaccine efficacy at the given current antibody marker
level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C) neutralizing antibody titer
(nAb-ID50). The dashed lines are bootstrap pointwise 95% Cls. Analyses adjusted for baseline
behavioral risk score and geographic region. Curves are plotted over the range from negative binding
antibody response (or unquantifiable neutralizing antibody titer) to the 97.5% percentile of each current
antibody marker level: Spike IgG, negative response to 352 BAU/ml; RBD IgG, negative response to
486 BAU/ml; nAb-ID50, unquantifiable to 43.4 IU50/ml. Positivity cutoffs: 10.8424 BAU/ml for Spike
and 14.0858 BAU/ml for RBD; nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI,
confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50%
inhibitory dilution neutralizing antibody.
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Supplementary Fig. 53. Exposure-proximal vaccine efficacy against moderate to severe-critical
COVID-19 by current antibody marker level. Analyses were performed in baseline SARS-CoV-2
seronegative per-protocol vaccine recipients. Exposure-proximal vaccine efficacy estimates (through 181
days post-D29) were obtained using the method of Huang and Follmann,* with “current” referring to the
true underlying antibody marker level not subject to technical measurement error, in a hypothetical
scenario in which the value was available from serum samples collected every day over the follow-up
period (see Methods). Each point on the curve represents the vaccine efficacy at the given current
antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG concentration, (C)
neutralizing antibody titer (nAb-ID50). The dashed lines are bootstrap pointwise 95% Cls. Analyses
adjusted for baseline behavioral risk score and geographic region. Curves are plotted over the range from
negative binding antibody response (or unquantifiable neutralizing antibody titer) to the 97.5" percentile
of each current antibody marker level: Spike IgG, negative response to 364 BAU/ml; RBD IgG, negative
response to 534 BAU/ml; nAb-ID50, unquantifiable to 44.8 IU50/ml. Positivity cutoffs: 10.8424 BAU/
ml for Spike and 14.0858 BAU/ml for RBD; nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody
units; CI, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50,
50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 54. Exposure-proximal vaccine efficacy against severe-critical COVID-19 by
current antibody marker level, for the Latin America cohort. Analyses were performed in baseline
SARS-CoV-2 seronegative per-protocol vaccine recipients. Exposure-proximal vaccine efficacy
estimates (through 170 days post-D29) were obtained using the method of Huang and Follmann,* with
“current” referring to the true underlying antibody marker level not subject to technical measurement
error, in a hypothetical scenario in which the value was available from serum samples collected every
day over the follow-up period (see Methods). Each point on the curve represents the vaccine efficacy at
the given current antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG
concentration, (C) neutralizing antibody titer (nAb-ID50). The dashed lines are bootstrap pointwise 95%
CIs. Analyses adjusted for baseline behavioral risk score. Curves are plotted over the range from
negative binding antibody response (or unquantifiable neutralizing antibody titer) to the 97.5% percentile
of each current antibody marker level: Spike IgG, negative response to 410 BAU/ml; RBD IgG, negative
response to 611 BAU/ml; nAb-ID50, unquantifiable to 32.0 IU50/ml. Positivity cutoffs: 10.8424 BAU/
ml for Spike and 14.0858 BAU/ml for RBD; nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody
units; CI, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50,
50% inhibitory dilution neutralizing antibody. United States- and South Africa-specific plots are not
shown due to the low numbers of vaccine endpoints (6 and 5, respectively), which resulted in
substantially wide 95% Cls.
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Supplementary Fig. 55. Exposure-proximal vaccine efficacy against moderate COVID-19 by
current antibody marker level, for the Latin America cohort. Analyses were performed in baseline
SARS-CoV-2 seronegative per-protocol vaccine recipients. Exposure-proximal vaccine efficacy
estimates (through 181 days post-D29) were obtained using the method of Huang and Follmann,* with
“current” referring to the true underlying antibody marker level not subject to technical measurement
error, in a hypothetical scenario in which the value was available from serum samples collected every
day over the follow-up period (see Methods). Each point on the curve represents the vaccine efficacy at
the given current antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG
concentration, (C) neutralizing antibody titer (nAb-ID50). The dashed lines are bootstrap pointwise 95%
CIs. Analyses adjusted for baseline behavioral risk score. Curves are plotted over the range from
negative binding antibody response (or unquantifiable neutralizing antibody titer) to the 97.5™ percentile
of each current antibody marker level: Spike IgG, negative response to 397 BAU/ml; RBD IgG, negative
response to 567 BAU/ml; nAb-ID50, unquantifiable to 46.1 IU50/ml. Positivity cutoffs: 10.8424 BAU/
ml for Spike and 14.0858 BAU/ml for RBD; nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody
units; CI, confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50,
50% inhibitory dilution neutralizing antibody.
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Supplementary Fig. 56. Exposure-proximal vaccine efficacy against moderate to severe-critical
COVID-19 by current antibody marker level, shown separately by geographic region. Analyses
were performed in baseline SARS-CoV-2 seronegative per-protocol vaccine recipients. Exposure-
proximal vaccine efficacy estimates (through 181, 101, or 109 days post-D29 for Latin America, South
America, United States, respectively) were obtained using the method of Huang and Follmann,* with
“current” referring to the true underlying antibody marker level not subject to technical measurement
error, in a hypothetical scenario in which the value was available from serum samples collected every
day over the follow-up period (see Methods). Each point on the curve represents the vaccine efficacy at
the given current antibody marker level: (A) anti-Spike IgG concentration, (B) anti-RBD IgG
concentration, (C) neutralizing antibody titer (nAb-ID50). The dashed lines are bootstrap pointwise
95% Cls. Analyses adjusted for baseline behavioral risk score. Curves are plotted over the range from
negative binding antibody response (or unquantifiable neutralizing antibody titer) to the 97.5™ percentile
of each current antibody marker level: Spike IgG, negative response to 408 (Latin America), 328 (South
Africa) or 158 (United States) BAU/ml; RBD IgG, negative response to 573 (Latin America), 353
(South Africa) or 187 (United States) BAU/ml; nAb-ID50, unquantifiable to 46.5 (Latin America), 53.1
(South Africa) or 16.7 (United States) [U50/ml. Positivity cutoffs: 10.8424 BAU/ml for Spike and
14.0858 BAU/ml for RBD; nAb-ID50 LLOQ=4.8975 IU50/ml. BAU, binding antibody units; CI,
confidence interval; IU, international units; LLOQ, lower limit of quantitation; nAb-ID50, 50%
inhibitory dilution neutralizing antibody.
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Supplementary Fig. 57. For a random sample of 25 baseline SARS-CoV-2 seronegative vaccine
recipients, D29 and D71 A) anti-Spike IgG concentration (BAU/ml), B) anti-RBD IgG
concentration (BAU/ml), and C) 50% inhibitory dilution neutralizing antibody titer (nAb-ID50)
measurements are shown. The 25 participants were sampled from baseline SARS-CoV-2 seronegative
vaccine recipients for whom D29, D71 binding antibody data (both Spike and RBD) and nAb-ID50 data
were available. These plots are shown as examples of D29 to D71 antibody trajectories; D29 and D71
antibody data were used in the exposure-proximal correlates analysis as described in Methods. Each line
connects the D29, D71 measurements from a single participant. BAU, binding antibody units; IU,
international units; LLOQ, lower limit of quantification; Pos.Cut, positivity cutoft; ULOQ, upper limit of
quantitation.
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Supplementary Fig. 58. Vaccine efficacy against symptomatic COVID-19 by neutralizing antibody (nAb) ID50 titer
in five randomized, placebo-controlled COVID-19 vaccine efficacy trials. Analyses were performed in baseline
SARS-CoV-2 negative per-protocol vaccine recipients. Vaccine efficacy (VE) estimates against the primary endpoint in
each trial (virologically-confirmed, symptomatic COVID-19) are shown by neutralizing antibody titer (D57 in COVE,
D29 in ENSEMBLE-US, D57 in AZD1222, D35 in PREVENT-19, D56 in COV002). Each point on the curve represents
the estimated vaccine efficacy at the given nAb-ID50 titer. The dotted lines indicate bootstrap pointwise 95% Cls. The
histograms are estimates of the frequency distribution of nAb-ID50 titer. The follow-up periods for the VE assessment
were: COVE (doses D1, D29), 7 to 100 days post D57; ENSEMBLE-US (one dose, D1), 7 to 140 days post D29;
PREVENT-19 (doses D0, D21), 7 to 59 days post D35; AZD1222 (doses D1, D29), 7 to 92 days post D57; COV002
(doses D1, D29; 7 to approximately 150 days post D57). Curves are plotted over the following antibody marker ranges:
COVE: 10 IU50/ml to 97.5th percentile of marker, ENSEMBLE-US: 2.5th percentile to 97.5th percentile, PREVENT-19:
2.5th percentile to 97.5th percentile, AZD1222: 2.5th percentile to 97.5th percentile, COV002: 3 to 140 IU50/ml. Baseline
covariates adjusted for were: COVE: baseline risk score, comorbidity status, and Community of color status;
ENSEMBLE-US, baseline risk score and geographic region; PREVENT-19: baseline risk score; AZD1222: age, baseline
risk score; COV002: baseline risk score. nAb-ID50, 50% inhibitory dilution neutralizing antibody titer. The bottom panel
shows the histogram of nAb-ID50 density in each trial.
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