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Supplementary tables and figures

Table S1. SARS-CoV-2 vaccines administered by group

(third-fourth dose)

n Control group n Test group
(n=38) (n=92)
First regimen 30 | BNT162b2 92
(first-second dose) (Comirnaty, Pfizer-BioNTech; 30 pg/dose) CVnCoV
8 | MRNA-1273* (CureVac, 12 pg/dose)
(Spikevax, Moderna; 100 pg/dose)
Booster regimen 92 | BNT162b2

(Comirnaty, Pfizer-BioNTech; 30 pg/dose)

*Excluded from immunogenicity analysis




Table S2. Baseline characteristics (all vaccinated participants)

Control group Test group Overall
(n=38) (n=92) (n=130)

Age
Mean (SD) 29 (9-3) 32 (12:0) 31 (11-3)
Median (IQR) 27 (25-30) 27 (23-45) 27 (23-39)
Sex, n (%)
Female 16 (42%) 36 (39%) 52 (40%)
Male 22 (58%) 56 (61%) 78 (60%)
Interval between CVnCoV (2" dose) and BNT162b2 (3" dose) (days)
Mean (SD) NA 110 (15-4) 110 (15-4)
Median (IQR) NA 113 (99-122) 113 (99-122)
Interval between BNT162b2 doses (days)
Mean (SD) 23 (3-4) 21 (2-3) 22 (2-7)
Median (IQR) 21 (21-21) 21 (21-21) 21 (21-21)
Seropositivity, n (%)
Anti-RBD titres 0(0) 89 (98-9%) 89 (68-5%)
Neutralising titres 0 (0) 28 (31-1%) 28 (21-5%)
Confirmed COVID-19, n (%)
>6 months before inclusion 2 (5-3%) 0 (0%) 2 (1-5%)
Peri-vaccination 0(0) 2 (2-2%) 2 (1-5%)
Concomitant immunomodulators, n (%)
Topical tacrolimus/corticosteroids 0 (0) 1(1-1%) 1 (0-8%)
Other vaccines (HAV, HPV, Ty21a) 0(0) 2 (2-2%) 2 (1-5%)
Comorbidities, n (%)
Cancer 0(0) 0(0) 0 (0)
Immune deficiencies 0(0) 0 (0) 0(0)
Solid organ/stem cell transplant 0(0) 0 (0) 0(0)
Chronic kidney disease 0(0) 0 (0) 0 (0)
Liver disease 0(0) 0 (0) 0(0)
Chronic pulmonary disease 0(0) 0 (0) 0(0)
Asthma 1 (2:-6%) 4 (4-3%) 5 (3:8%)
Hypertension 2 (5:2%) 2 (2:2%) 4 (3:1%)
Heart disease 0 (0) 2 (2:2%) 2 (1-5%)
Diabetes 1 (2-6%) 0(0) 1 (0-8%)
Neurological disease 0 (0) 0 (0) 0(0)
Depression 1 (2-6%) 3 (3:3%) 4 (3:1%)
Thalassaemia 0 (0) 0(0) 0 (0)
Atopic dermatitis/allergic disease 1 (2-6%) 4 (4-3%) 5 (3:8%)
Pregnancy 0 (0) 0 (0) 0(0)




Table S3. Summary statistics for Log-transformed immune response (anti RBD-antibodies measured by ECLIA and neutralizing
antibodies determined by pseudovirus assay) by treatment group (modified intention-to-treat population)

Control group (n=27)

Test group (n=92)

(BNT162b2) (CVNnCoV & BNT162b2)

n GMT ‘ (95% CI) n GMT (95% ClI) GMR (95% CI)
SARS-CoV-2 anti-RBD (BAU/mL)
- Baseline 27 0-4 (0-4-0-4) 92 39-4 (25-6-60-7) 98-6 (44-4-218-8)
- Visit 2 26 2977 (19-0-46-7) 90 7199.-0 (6189-0-8373-8) 241-8 (168-1-347-8)
- Visit 3 22 1832-76 (1262-6-2660-4) 86 11181-0 (10658-2-11729-5) 6-1 (5-0-7-5)
NT50 _ G614
- Baseline 27 16-0 (16-0-16-0) 92 332 (24-9-44-3) 2:1(1-2-3-5)
- Visit 2 26 65-6 (41-4-103-9) 90 2659-8 (2204-7-3209-0) 40-5 (26-6-61-8)
- Visit 3 22 956-4 (712-2-1284-4) 86 2990-5 (2471-8-3618-0) 3:1(2:1-4-6)
NT50 _ Delta
- Baseline 27 16-0 (16-0-16-0) 92 27-0 20-9-34-8) 1-7(1-1-27)
- Visit 2 26 59.6 (32-1-110-7) 90 1813-2 (1422-1-2312-0) 30-4 (17-5 - 52-8)
- Visit 3 22 517-4 (333-8-802-0) 86 2276-9 (1827-0-2837-5) 4.4(2.7-7-1)
NT50 _ Beta
- Baseline 27 16-0 (16-0-16-0) 92 21-7 (17-8-26-5) 1-4 (0-9-2.0)
- Visit 2 26 20-4 (16-0-26-0) 90 926-0 (738-4-1161-3) 45.4 (29-2-70-4)
- Visit 3 22 116-5 (72-7-186-5) 86 1158-8 (950-1-1413-3) 9-9 (6-4-15-8)
NT50 _ Mu
- Baseline 27 16-0 (16-0-16-0) 92 22-1 (18-2-26-8) 1-4 (1-0-2:0)
- Visit 2 26 21-3 (16-5-27-4) 90 1042-6 (832-7-1305-3) 489 (31-7-76-0)
- Visit 3 22 1754 (113-1-271-8) 86 1268-3 (1035-5-1553:5) 72 (4-6-11-3)
NT50 _ Omicron
- Baseline 27 16-0 (16-0-16-0) 92 199 (17-0-23-3) 1-2(0-9-1-7)
- Visit 2 26 16-89 (15-10-18-89) 90 493-51 (382:10-637-41) 29-2 (17-9-47-6)
- Visit 3 22 56-99 (35-27-92-10) 86 631-24 (496-92-801-87) 11-1 (6-6-18-6)

GMT: geometric mean titres. GMR: geometric mean ratio. NT50: 50% neutralising antibody titres




Figure S1. Evolution of anti RBD-antibodies (ECLIA) and neutralizing titres against
reference G614 variant (a) and variants of concern Delta (B.1.617.2), Beta (B.1.351), Mu
(B.1.1.529) and Omicron (B.1.1.529) (b), by study group.
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BL: baseline (before first dose of BTN162b2). VV2: 3 weeks after fist BTN162b2 dose. V3: 4 weeks after
second dose of BTN162b2. Bars indicate geometric mean concentration in each group with a 95%
confidence interval. *p <0.05; **p <0.005; ****p <0.0001 using unpaired two-tailed nonparametric
Mann-Whitney test; ns: non-significant.



Table S4. Summary statistics for SARS-CoV-2 antibodies response by seropositivity at
baseline: from baseline to visit 2 and from visit 1 to visit 3. Wilcoxon rank-sum (Mann-
Whitney) test

V2-V1 V3-V1

(BNT162b2) (CVnCoV & BNT162b2)

z p? p? z p p?

Anti-RBD - <0-00001 0-016 | -7-058 | <0-00001 | 0-019
7-601

NT50 G614 - <0-00001 0-015 | -5-227 | <0-00001 | 0-144
7622

NT50 Delta - <0-00001 0-043 | -5.264 | <0-00001 | 0-141
7.182

NT50 Beta - <0-00001 0-015 | -6-562 | <0-00001 | 0-053
7-640

NT50 _Mu - <0-00001 0-003 | -6-262 | <0-00001 | 0-073
7.824

NT50 Omicron | - <0-00001 0-025 | -6-286 | <0-00001 | 0-072
7.403

'H1; Seronegative # Seropositive
2H1.: Seronegative > Seropositive



Table S5. Antibody levels at each visit in subjects who performed visit 3 in 2-5 weeks after the boost dose of BNT162b2.

Control group (n=19)

Test group (n=56)

(BNT162b2) (CVnCoV & BNT162b2)

n Mean (SD) ‘ Median (IQR) n Mean (SD) ‘ Median (IQR)
SARS-CoV-2 anti-RBD (BAU/mL)
- Baseline 19 0-4 (0) 0-4 (0-4-0-4) 56 638-1 (1963-7) 56-1 (18-3-203-0)
- Visit 2 19 71-3(81-1) 41-3 (26-4-81-2) 56 10571-7 (3120-6) 12500 (9401-0-12500)
- Visit 3 19 2636-1 (2059-6) 2033-0 (915-4-4309-0) 56 117438 (1813-7) 12500 (12500-12500)
NT50 _ G614
- Baseline 19 16-0 (0) 16-0 (16-0-16-0) 56 300-1 (1312-7) 16-0 (16-0-66-1)
- Visit 2 19 146-7 (174-9) 64-2 (16-0-214-9) 56 4222-1 (3931-1) 2984-0 (1953-0-4548-0)
- Visit 3 19 1246-7 (766-3) 873-3 (694-0-1795-0) 56 5456-1 (6899-2) 3222-5 (1969-0-5735-0)
NT50 _Delta
- Baseline 19 16-0 (0) 16-0 (16-0-16-0) 56 177-8 (775-9) 16-0 (16-0-16-0)
- Visit 2 19 2195 (406-0) 16-0 (16-0-254-9) 56 3494.7 (5185-2) 2004-0 (853-9-3062-5)
- Visit 3 19 852:6 (971-3) 508-6 (235-5-1081-0) 56 4487-4 (5499-8) 27440 (1619-5-5475-5)
NT50 _ Beta
- Baseline 19 16-0 (0) 16-0 (16-0-16-0) 56 87-3 (287-5) 16-0 (16-0-16-0)
- Visit 2 19 282 (29:7) 16-0 (16-0-16-0) 56 1462-3 (1601-6) 920-8 (419-9-1803-0)
- Visit 3 19 201-0 (205-1) 127-5 (50-3-306-4) 56 1985-6 (1857-3) 1330-5 (757-1-2682-5)
NT50 _Mu
- Baseline 19 16-0 (0) 16-0 (16-0-16-0) 56 91-6 (388:7) 16-0 (16-0-16-0)
- Visit 2 19 30-1 (34-0) 16-0 (16-0-16-0) 56 1523-9 (1690-6) (526-3-2018-0)
- Visit 3 19 285-7 (297-1) 170-9 (108-7-401-7) 56 2166-5 (1964-3) (825-8-2731-5)
NT50 _ Omicron
- Baseline 19 16-0 (0) 16-0 (16-0-16-0) 56 54.5 (223-1) 16-0 (16-0-16-0)
- Visit 2 19 18-4 (10-5) 16-0 (16-0-16-0) 56 909-0 (1133-0) 457-6 (200-4-1284)
- Visit 3 19 105-2 (112-2) 60-9 (16-126-7) 56 1363-9 (1629-3) 801-4 (324-1-1605-5)




Table S6. Changes in anti-RBD antibodies and NT50 response between visits (intra-group) and study groups (inter-group) in subjects
who performed visit 3 in 2-5 weeks after the boost dose of BNT162b2

Control group (n=19)

(BNT162b2)

Test group (n=56)
(CVnCoV & BNT162b2)

Inter-group
comparisons

Absolute intragroup change

Absolute intragroup change

Mean (SD) | Median (IQR) | A Mean (SD) |  Median (IQR) zZW ww| Z | p-value
SARS-CoV-2 anti-RBD (BAU/mL)
Visit 2 - baseline 19 70-9 (81-1) 40-9 (26-0-80-8) | 3-82 (p<0-00001) | 56 | >9933.5(3373-3) | 122367 (>7976-2- | 6-51 (p<0-00001)| 209 | -6-25 | <0-00001
12443.0)
Visit 3 - visit 1 19 | 26357 (2059-5) | 2032:6 (915:0- | 3-82 (p<0-00001)| 56 | >11105-6(2487-1) | 12348-6 (>10869-4- | 6-51 (p<0-00001) 214 | -6:19 | <0-00001
4308-6) 12459-1)
Visit 3 - visit 2 19 | 2564.7(2007-0) | 19917 (890-6- | 3-8 (p<0-00001) | 56 | >1172-1(2082-1) 0 (>0-2423) 4-09 (p<0-00001)| 1028 | 3-95 | <0-0001
4195.4)
NT50 G614
Visit 2 - baseline 19 | 130.7 (174-9) 482 (0-198:9) | 3-56 (p=0-0005) | 56 | 39221 (4030-3) 28295 (1443-1- | 615 (p<0-0001)| 216 | -6-17 | <0-00001
4518.0)
Visit 3 - visit 1 19 | 12307 (766-3) 857-3 (678.0- | 3-82 (p<0-00001)| 56 | 5156-0 (7048-9) 2684.0 (1923-0- | 6-14 (p<0-00001) 338 | -4-68 | <0-00001
1779.0) 5719.0)
Visit 3 - visit 2 19 | 20000 (702-7) 811-4 (499-2- | 382 (p<0-00001)| 56 | 12339 (6188-4) 347.0 (-570-5- | 1.77 (p=0-0776)| 877 | 1-89 | 0-0594
1525.6) 1961-50)
NT50 _Delta
Visit 2 - baseline 19 | 2035 (406.0) 0 (0-238-9) 2:96 (p=0-0039) | 56 | 33168 (5145.1) 1933.0 (667-0- | 6-51 (p<0-00001)] 254 | -5-71| <0-00001
2953-5)
Visit 3 - visit 1 19 |  836:6 (9713) 492-6 (219-5- | 3-82 (p<0-00001)| 56 |  4309-6 (5505-0) 25005 (1476-1- | 6-51 (p<0-00001) 333 | -4-74 | <0-00001
1065-0) 4652-0)
Visit 3 - visit 2 19 | 633-1(968-2) 370-8 (166-8- | 3-62 (p<0-0001) | 56 992.7 (5911-2) | 3847 (-56:7-1105-0)| 2.77 (p=0-0051)| 726 | 0-05 | 0-9663
510-6)
NT50 _Beta
Visit 2 - baseline 19 12:2 (29-7) 0 (0-0) 1.73 (p=0-2500) | 56 | 1375.0 (1577-8) | 839.9 (379-5-1776-3)| 6-27 (p<0-00001) 215 | -6-21| <0-00001
Visit 3 - visit 1 19 |  185.0(205-2) | 111.5(34-3-290-4)| 3.77 (p<0-00001)| 56 | 1898-3 (1871-4) 1314.5 (702:5- | 6-31 (p<0-00001) 245 | -5-81 | <0-00001
2515.3)
Visit 3 - visit 2 19 |  172.8(205-2) | 1115 (32-6-290-4)| 3.77 (p<0-00001) | 56 523-3 (1553-2) | 3020 (-81-6-753:5) | 3-00 (p=0-0023) | 652 | -0-85| 0-4003




NT50 _Mu

- Visit2 - baseline 19 14-1 (34-0) 0 (0-0) 2:00 (p=0-1250) | 56 1432-3 (1647-5) 1044.5 (501-7- 6-51 (p<0-00001)| 197 | -6-42| <0-00001
1814-6)

- Visit 3 - visit 1 19 269-7 (297-1) 154-9 (92-7-385-7)| 3-81 (p<0-00001) | 56 2074-9 (1984-3) 15110 (751-8- 6-39 (p<0-00001)| 271 | -5-49| <0-00001
2539-8)

- Visit 3 - visit 2 19 2556 (298-6) 154.9 (73-6-385-7)| 3-81 (p<0-00001) | 56 642-6 (1203-1) 2956 (26-1-1126-0) | 4-50 (p<0-00001) 633 | -1-08| 0-2836

NT50 _ Omicron

- Visit2 - baseline 19 2-4 (10-5) 0 (0-0) 1-00 (p=1-0000) | 56 854-4 (1125.7) 433-2 (175-6-1175-0)| 6-33 (p<0-00001)| 233 | -6-01 | <0-00001

- Visit 3 - visit 1 19 89-2 (112-2) 44.8 (0-110-7) 3-56 (p<0-0001) | 56 1309-4 (1639-2) | 719-2 (263-8-1589-5)| 6-31 (p<0-00001)| 286 | -5-31| <0-00001

- Visit 3 - visit 2 19 86-8 (112-7) 42.5 (0-110-7) 3:56 (p<0-0001) | 56 455.0 (940-1) 176-5 (12-5-584-1) | 4-15 (p<0-00001) 577 | -1-77 | 0-0782

p-values obtained using unpaired two-tailed nonparametric Mann-Whitney test




Table S7. Evolution of neutralizing antibodies titres (GMT) against reference G614 variant
and variants of concern Delta, Beta, Mu and Omicron in patients immunized with two doses of

BNT162b2 alone (control) or previously immunized with two doses of CVnCoV (test).

Control group (n=27) Test group (n= 92) p-value
(BNT162b2) (CVNCoV & BNT162b2)
n | oMT@%Cl) | fold | n | GMT(9%C) | fold
Baseline
G614 | 27 16-0 (16-0-16-0) 1.0 92 33:2(24-9-44-3) 1.0 0-0027
Delta | 27 16-0 (16-0-16-0) 1.0 92 27-0(20-9-34-8) 1.2 0-0153
Beta | 27 16-0 (16-0-16-0) 1.0 92 21-7 (17-8-26-5) 1.5 0-114
Mu | 27 16-0 (16-0-16-0) 1.0 92 22-1(18-2-26-8) 1.5 0-0658
Omicron | 27 16-0 (16-0-16-0) 1.0 92 19.9 (17-0-23-3) 1.7 0-1301
Visit 2
G614 | 26 65-6 (41-4-103-9) 1.0 90 2659-8 (2204-7-3209-0) 1.0 <0-0001
Delta | 26 59-6 (32-1-110-7) 11 90 | 1813-2 (1422-1-2312-0) 15 | <0-0001
Beta | 26 20-4 (16-0-26-0) 3:2 90 926-0 (738-4-1161-3) 2:9 <0-0001
Mu | 26 21-3 (16-5-27-4) 3:1 90 1042-6 (832-7-1305-3) 2:6 <0-0001
Omicron | 26 16-9 (15-1-18-9) 3.9 90 | 493.5(382.1-637-4) 54 | <0-0001
Visit 3
G614 | 22 956-4 (712-2-1284-4) 1.0 86 2990-5 (2471-8-3618-0) 1.0 <0-0001
Delta | 22 | 517-4(333-8-802.0) 18 86 | 2276-9 (1827-0-2837.5) 13 | <0-0001
Beta | 22 116-5 (72-7-186-5) 8:2 86 1158-8 (950-1-1413-3) 2:6 <0-0001
Mu | 22 175-4 (113-1-271-8) 5.5 86 1268-3 (1035-5-1553-5) 2:4 <0-0001
Omicron | 22 57.0 (35-3-92-1) 16-8 | 86 | 631-2(496-9-801-9) 4.7 | <0-0001

Baseline: before first BNT162b2 dose. Visit 2: before second dose of BNT162b2 dose. Visit 3: 28 days after second
BNT161b2 dose. Fold values show decrease in sensitivity to different variants as compared with G614 at different times
and group of patients; p-values obtained using unpaired two-tailed nonparametric Mann-Whitney test.
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Figure S2. Radial graph of reactogenicity (frequency of a) adverse events and b) subjects with
adverse events) within 10 days after each BTN162b2 dose by study group.
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Table S8. Safety: adverse events from day 11 after each BTN162b2 dose onwards.

Adverse event Group Days after prime BNT162b2 | Intensity | SAE
Discomfort CONTROL 12 Mild No
Headache CONTROL 13 Mild No
Abnormal menstrual cycle CONTROL : Mild No
Sore throat TEST 11 Mild No
Pruritus ani TEST 12 Mild No
Headache TEST 13 Mild No
Headache TEST 13 Mild No
Headache TEST 16 Mild No
Headache TEST 18 Mild No
Fracture _hand TEST 34 Moderate | No
Fracture _toe TEST 36 Mild No
Penis injury TEST 47 Moderate | No
Abdominal pain TEST 48 Mild No
Constipation TEST 48 Mild No
Low-grade fever TEST 51 Mild No
Cold TEST 51 Mild No
Headache TEST 51 Mild No
Dermatitis exacerbation_Hands dyshidrosis TEST 61 Moderate | No
Retained Cu-1UD TEST 61 Moderate | No
Asthenia TEST 65 Moderate | No
Tonsillitis TEST 71 Moderate | No
Dermatomycosis TEST 83 Mild No
Pregnancy TEST 89 Moderate | No
Dermatitis TEST 99 Mild No
Cold TEST 109 Mild No
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1. Background and rationale for the study

Since the beginning of 2020, the world has experienced an unprecedented pandemic
caused by the SARS-COV-2 virus, began in Wuhan (China). The arrival of the first
licensed vaccines in 2020 has offered hope for a solution.

After solving doubts about mechanisms of action, efficacy and safety, and having several
vaccines already on the market, there are still unknowns about the duration of the effects,
efficacy against different variants of the virus, and possible incompatibilities and
possibilities of mixing and matching vaccines.

The emerging SARS-CoV-2 variants of concern (VoC) (1) have complicated the study of
new vaccines and the assurance of the length of the effects of those already marketed.
Besides, the excessive demand for the supply of these products, leads us to the need to
keep active the research to discover and produce new vaccines.

Regarding to the administration guidelines, doses, number of doses and possible
combinations of vaccines in different situations and ages, there are many questions to be
resolved. Thus, different studies and guidelines made possible to recommend the use of
a single dose of vaccine in patients who have recently passed COVID-19,
recommendation which may change depending on the age of the subject (2). Also, some
voices alerts about the need to use booster doses in vaccination regimens without
forgetting the doubts about the supply complications. Complications which could lead to
a combination between the usual two doses (“prime™ and "boost") (3,4).

Many other situations such as possible safety problems not previously identified, or the
differential effect in previously unidentified subpopulations, poses the question about the
need to implement variations respect the treatment previously established.

Two studies have recently been published as first experiences in heterologous
vaccination. COMBIVACS and COMCOV (3,4). Both of them, shows that the
combination of a first dose of Vaxzevria and a boost with Comirnaty generated robust
responses in terms of immunogenicity and an tolerable reactogenicity profile.

In this case, the doubts generated about the safety of the first of these vaccines was taken
advantage of.

As time goes and the pandemic progresses and a growing part of the population begins to
be vaccinated, the complexity for the study of new vaccines increases and thinking of
alternative methods becomes a necessity. Besides, supply reasons, -among others-, lead
to the need for explore the efficacy and safety of the possible combinations of different
vaccines. Due to these difficulties, the information can be obtained from aleatorized
clinical trials but also from specific cases or uses.

Nowadays, there are situations in which a subject must to receive more than one
vaccination regimen, actually, could happen someone have to receive a vaccine that has



not been authorized by a regulatory agency. As an example, we can show a case in which
participants of a clinical trial, treated on our Spanish centres, have received a vaccine
which has not been able to demonstrate a sufficiently high efficacy to allow an accelerated
authorization. This population is awaiting to receive a heterologous regimen (rescue
regimen) in the context of routine clinical practice, to achieve a complete immunization.
Thus, this situation can be used to collect information about the immunogenicity of
combinations and repeated vaccinations.

Due to all the doubts that persist about vaccines against COVID-19 and the need to obtain
knowledge about them, it is important to seize opportunities that are presented to us to
generate it. Therefore, in the presence of a population that is expected to be revaccinated
in the context of routine clinical practice, this academic and non-profit study is proposed
to study the immunogenicity of the administration of different vaccination regimens.

2. Objectives

Main Objective:

To assess the humoral immune response against SARS-CoV-2 after the respective
national vaccination program doses, in subjects who had previously received
experimental COVID vaccination, in comparison with those who had not previously
received any vaccine.

Secondary Objectives:
To assess the long-term humoral immune response against SARS-CoV-2 (6 months after
completing the doses of the vaccination program).

To evaluate the neutralizing antibody levels using viral pseudotypes carrying the SARS-
CoV-2 protein S of different variants.

3. Variables

3.1. Main Variable

Serological response to vaccination: antibodies against the receptor-binding domain (anti-
RBD) of the S region of SARS-CoV-2 measured by immunoassay, prior to the vaccine
doses and 2-5 weeks after the last authorized vaccine dose.

3.2.Secondary Variables

Serological response to vaccination: antibodies 6 months + 21 days after completing the
vaccination.

3.3.Independent Variables
The information about sex, date of birth, experimental vaccine previously received and
date of administration, vaccination regimen, commercial vaccine received and date of



administration, previous SARS-CoV-2 infection (confirmed by PCR or antigen test),
severity (hospital admission yes/ no) and date of infection, will be used as classification
or fit factors.

4. Methodology
4.1. Design

A descriptive, observational study about the immune response and searching for potential
response factors will be done. The Study will be conducted in adult subjects (>=18 years)
vaccinated against SARS-CoV-2 within the national vaccination program.

Blood samples from subjects vaccinated within the national vaccination program,
whether they had been previously vaccinated with an experimental vaccine or had not yet
been vaccinated, will be analyze: pre-doses, 2-5 weeks after last dose and +6 months after
last dose.

Subjects who had previously received placebo or those who had not participated in any
covid vaccine study and therefore had not received any covid vaccine, will be used as
control group.

Subjects who attend the vaccination point will be informed about SARS-CoV-2
immunogenicity studies and donations to the Biobank. Those who wish to participate
must have understood, accepted and signed the informed consent for the transfer and
storage of samples in the Biobank and then for participation in the study.

Under no circumstances their participation may affect their vaccination regimen.
Immunogenicity analyses will be carried out in the Immunology laboratory of the ISCIII
Majadahonda.

4.2. Population/Study Sample
Adults (18 years) who should receive an authorized vaccine within the national
vaccination program at participating centres.

4.2.1. Inclusion Criteria
Participants must meet all the inclusion criteria:

1. Subjects over 18 years of age who come to receive an authorized prime-boost
vaccination regimen against COVID-19 according to the current national
vaccination program and accepted to donate blood samples to the respective
biobank aimed at the study of antiSARS-CoV-2 immunogenicity.

2. Subjects who give their written consent indicating that they wish to participate in
the study and understand the purpose and procedures of the study.

3. Subjects who are willing and able to comply with the study procedures.

4. Clinically stable subjects.



4.2.2. Exclusion Criteria
Any participant who meets any of the following criteria should not be included in the
study:

1. Subjects who have already received any already authorized by the national
vaccination plan vaccine.

2. Current clinically significant acute diseases (this does not include minor diseases
such as diarrhea or mild upper respiratory tract infection), relevant immune
diseases, immunosuppresion, systemic biologic inmunotherapy, or situations that
in the opinion of the investigator may interfere with the results of the study.

3. Known or suspected allergies to any component of the administered vaccines.

4.2.3. Withdrawal Criteria

1. Withdrawal of informed consent.

2. Any condition that compromises the participant's ability to continue with the
study procedures or that involves the loss of ability to freely consent.

3. Participants who meet any other exclusion criteria, disease or condition which
could interfere with the results of the study. Also, incidents that, in the opinion
of the researcher, violate the convenience of their participation or invalidate
their contribution to respond to research questions.

4. Non-compliance with the study procedures at the discretion of the researcher.

Due to the closure of the centre or premature termination of the study.

6. According to the request of the AEMPS or the EMA, an Institutional Review
Board (IRB) or the Clinical Research Ethics Committee.

o

In accordance with the provisions of the Declaration of Helsinki (Fortaleza, Brazil,
October 2013) and the current legislation, participants may withdraw their consent to
participate without having to justify their decision and without prejudice their medical
care.

Withdrawal of informed consent means that any new information about the participant
will be collected or processed. In addition, any study procedure will be performed.

4.3. Procedures

The informed consent of the patients will be obtained at the hospital vaccination point.
Patients who had accepted to donate the following blood samples to the biobank
collection aforementioned:

*Baseline sample, prior to the first vaccine dose;

*prior to the second vaccine dose;

*at 2-5 weeks after completing the vaccination regimen;

*6 months after completing the authorized vaccination regimen.

Immunogenicity analyses will be sent and analyse at the immunology laboratory of the
ISCIII once the samples will be obtained from biobank.



5. Lab Procedures
Centre’s standard venipuncture procedure must guarantee biosafety measures at all times:

Clot activation collection tube (brown cap) should have been used and the sample gently
inverted between 8 to 10 times. Then, kept standing upright until processing.

The centrifugation of the samples should be carried out as soon as possible, within 4 hours
after extraction at room temperature for 10 minutes at 2000g or for 5 minutes at 3000g.

The serum will be carefully pipetted the into the 4 transport cryovials:

= Cryovial 1: 1 ml.
= Cryovial 2: 1 ml
= Cryovial 3: At least 0.5 ml
= Cryovial 4: At least 0.5 ml

All the cryovials will be stored frozen at -20°C in a freezer with probe for refrigeration
monitoring.

All the samples will be transported in a three-isothermal packaging inside refrigerators
(5,6) with dry ice and temperature control to Spanish National Centre for Microbiology
(CNM-ISCIII) for their analysis.

6. Statistical Analysis Plan
The analyses will be performed using a validated statistical software, such as R, SPSS or
Stata.

A descriptive analysis of demographic and clinical variables, days elapsed between visits
and vaccinations, and antibody titers will be performed. Data were summarised using
absolute and relative frequencies (based on the non-missing sample size) for categorical
variables and mean and SD, or 1st quartile, median, 3rd quartile, maximum and minimum
for numerical variables. Minimum and maximum values were also presented for
numerical variables. The population will be described by subgroups according to
parameters such as their sex, age, treatment group or COVID-19 infection. The normality
of continuous variables will be tested.

The number and flowchart of participants will be presented. The screening period and the
total number of subjects enrolled will be presented by treatment group. Also, those that
were included in the complete analysis set, in the immunogenicity analysis and the safety
analysis set will be presented.

Primary immunogenicity endpoints will be analysed to the extent that normality has been
achieved with an ANCOVA test adjusted for possible covariates, such as treatment
received or SARS-CoV-2 infection.

An inferential analysis will be conducted to identify any significant changes in categorical
variables over time and between groups. The primary analysis will compare the anti-spike
IgG increase achieved at visits 2 and 3 with respect to baseline and between groups.



Secondary analysis for immunogenicity outcomes will be performed on neutralizing
antibodies, differences in titers over the time and days elapsed between doses.

Sample size

It is expected to include at least 30 subjects per center (2/3 who had previously received
another experimental regimen, and 1/3 who had not), preferably of different age groups
of interest, for the study of immunogenicity and response factors of the COVID vaccines.

7. Ethical Considerations

The study will be carried out under conditions of respect for the fundamental rights of the
people, the ethical principles for conduct human research and the treatment of their
biological samples. The standards of Good Clinical Practice (CPMP / ICH / 135/ 95 and
ICH EB6), the ethical principles established in the Declaration of Helsinki (Fortaleza,
2013) and in the Convention for the protection of Human Rights and Biomedicine
(Oviedo 1997), ratified in 1999, as well as the Law 14/2007 of 3 of July 2007, on
Biomedical Research and 1716/2011 Royal Decree (RD) will be respected. The study
will be evaluated by an accredited Clinical Research Ethics Committee (CEIm).

7.1. Privacy and confidentiality

The data collection will be carried out in accordance with the Good Clinical Practice
Standards. The biological samples of the participants will come from an accredited
biobank and will be pseudonymised. The treatment, communication, and transfer of the
data will comply with the provisions of 3/2018 Organic Law, of December 5, on the
Protection of Personal Data and guarantee of digital rights.

7.2. Data Quality and Document Custody

Participant data will be obtained from their medical history (source document). All of
them will be registered in the eCRF (REDCap platform) to be analyse. The researcher is
responsible to confirm that data entered into the eCRF by authorized site personnel are
accurate, complete and correct by physically or electronically signing the eCRF.

The investigator will allow study monitoring, audits, review and inspections and will
provide direct access to source documents.

The researcher will keep the study records and documents for at least 15 years after its
completion, unless local regulations or institutional policies require a longer period.



8. Financial Disclosure

Any financial compensation will be received by the researchers or the hospital for their
collaboration. This is an observational study carried out under normal conditions. Each
center will carry out the evaluations using its own means. The ISCIII’s Immunology
laboratory will carry out inmunogenicity response analysis.
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