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Section S1: Data cleaning of vaccine data obtained from National Vaccine Register (NVR)

Vaccination data, the date of vaccination and the brand of vaccine for each dose, was obtained from the National
Vaccination Register (NVR), at the Public Health Agency of Sweden. A very short time gap between two doses is
likely to represent errors in the data or erroneous repeat registrations of the same dose. Therefore, the second and the
following doses were defined as the next vaccination record that is not shorter than the "recommended" minimum
time gap from the first dose. The length of the required minimum time gap was decided according to the guidelines
for COVID-19 vaccination and depended on the type of vaccine received at the earlier dose. We used 19 days for
BNT162b2, and 25 days for AZD1222 and mRNA-1273. The guidelines for BNT162b2 were that the second dose
should be 3-7 weeks from the first dose, and it was eventually set to 19 days in order to allow some flexibility
around the guidelines. Similarly, for AZD1222 and mRNA-1273, it was recommended to be 4-7 weeks, and was set
to be 25 days.
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Section S2: Data Source of covariates and definition of prior comorbidities and treatments

This study is part of the larger SCIFI-PEARL project with regularly updated data from various National Registers .
SCIFI-PEARL retrieved sociodemographic data including country of birth, education, family situation, income and
occupational data from 2018 from the Longitudinal Integrated Database for Health Insurance and Labour Market
Studies (LISA) from Statistics Sweden (SCB). Information on elderly subjects living at special care facilities and/or
receiving home care services came from the National Social Service Register.

Additionally, SCIFI-PEARL retrieved a complete specialist care medical history for all individuals from the Swedish
National Patient Register (NPR) from 2015, and a complete drug history for prescription drugs from the National
Prescribed Drug Register (NPDR) from 2019. The five-year prior medical history (using ICD-10 codes) and one-year
prior prescription drugs history (using ATC codes) were used to define the prior comorbidities and treatments.

Prior comorbidities and

ICD-10 or ATC

treatments Description codes ATC codes
105-109, 120-I51,
Cardiovascular diseases Diagnosis from NPR ROO1, RO11, Q20- NA
Q28
. . 160-162, 1630-1635,
Stroke Diagnosis from NPR 1638-1639, 164 NA
. Diagnosis from NPR, or on medication for hypertension
Hypertension from NPDR 110-115 C02-09
2D)1abetes (type 1 and type 13?]%111{0513 from NPR, or on medication for diabetes from E10,Ell AL0A, A10B
Obstructive respiratory Diagnosis of COPD/asthma from NPR, or on medication for 144, 145 RO3A, RO3BA,
disease obstructive airway diseases from NPDR > RO3BB, R03C, R0O3D
chronic kidney diseases Diagnosis from NPR NI17-N19 NA
Obesity Diagnosis from NPR E66 NA
Autoimmune diseases Diagnosis from NPR MO05-M14 NA
Dementia Diagnosis from NPR F00-F03 NA
L .. Diagnosis from NPR, or on medication for neuroleptics, NO5A, NO5B, NO5C,
Psychiatric conditions anxiolytics, sedatives or anti-depressants from NPDR F20-F39 NO6A
Cancer Diagnosis from NPR C00-C97 NA
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Section S3: Statistical Analysis

Time intervals used in the statistical analysis for each COVID-19 outcome

We applied different time intervals for different outcomes due to number of cases. Shorter intervals were applied for
infection and hospitalization, while longer intervals were applied for ICU admission and death (see below). An
incomplete interval (e.g., 1-6 days for weekly interval) was allowed for the final time interval in a sequence.

COVID-19 outcomes Time intervals Week no.
Weekly Week 1,2, 3,4
Two weeks interval Week 5-6, 7-8, 9-10

Infection and hospitalization Three weeks interval Week 11-13
Four weeks interval Week 14-17, 18-21, ..., 54-57
Weekly Week 1,2,3

. Two weeks interval Week 4-5

ICU admission and death Four weeks interval Week 6-9, 10-13

Eight weeks interval Week 14-21, 22-29, ..., 46-53, 54-57

Modelling steps in 10% random samples

In the Cox model, each individual’s follow-up time was first divided according to vaccination status (unvaccinated,
first dose and second dose) and then the vaccination exposure periods further divided into time intervals after each
dose, until transition to the next dose. For instance, one individual can be divided into 23 records supposing they had
first dose on December 1, 2020, and had second dose after four weeks and remained in second dose to the end of
follow-up (i.e., 1 record for unvaccinated, 4 records for first dose, and 18 records for second dose), such fine
division of follow-up time is computationally challenging. Therefore, we performed two pre-analyses in 10%
randomly selected individuals to decide the final model used in the full-scale analyses.

One analysis aimed to confirm if the analysis performed in dose 1 and dose 2 separately can yield similar results to
an analysis including both doses simultaneously with an interaction term between dose and time interval (dose %
interval). The analysis was performed for COVID-19 infection, and similar results were obtained (Table S1).

Other analyses aimed to select appropriate covariates for confounding adjustments, based on change in effect
estimate criteria. A list of potential confounders and/or risk factors for COVID-19 were selected based on previous
publications, including age, sex, ethnicity, birth country, socioeconomic status, geographic location, cardiovascular
diseases, respiratory diseases, kidney function, autoimmune diseases, psychiatric conditions, dementia, cancer, etc.
Age and sex were predetermined and always included in the model. Then the other potential confounders and/or risk
factors were further included in the model. Inclusion of the covariates that changed effect estimates by >5% were
remained in the model. Though ethnicity and geographic location were showed to be important confounders in other
studies, they did not meet the criteria of covariates selection (change estimates by >5%), thus were not considered in
the final model. Table S2 showed the difference in HRs from different models and fully adjusted model was used in
the full-scale analyses.
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Table S1. Analysis performed in dose 1 and dose 2 separately and analysis including two doses simultaneously with an interaction term between dose
and time interval. Analyses were performed for COVID-19 infection in 10% randomly selected individuals.

Analysis in dose 1 and dose 2 separately ¥

Analysis with interaction term (dose x interval) ¥

week after dose 1 Hazard ratio 95%CI_left 95%CI_right P week after dose 1 Hazard ratio 95%CI_left 95%CI_right P
week 1 08 07 08 <0-001 dose 1#week 1 0-8 08 09 <0-001
week 2 0-7 06 0-7 <0-001 dose 1#week 2 0-7 0-7 0-8 <0-001
week 3 0-4 0-4 05 <0-001 dose 1#week 3 05 0-4 05 <0-001
week 4 0-4 0-4 05 <0-001 dose T#week 4 05 0-4 05 <0-001

week 5-6 05 0-5 06 <0-001 dose 1#week 5-6 06 05 0-6 <0-001
week 7-8 07 06 07 <0-001 dose I#week 7-8 07 07 08 <0-001
week 9-10 06 05 07 <0-001 dose I#weck 9-10 06 05 07 <0-001
week 11-13 0-7 06 08 <0-001 dose 1#week 11-13 07 06 08 <0-001
week 14-17 0-8 0-7 10 0-01 dose I#weck 14-17 08 07 0-9 <0-001
week 18-21 09 07 10 0-02 dose 1#week 18-21 0-7 06 0-8 <0-001
week 22-25 11 0-9 12 0-43 dose I#weck 22-25 0-9 08 10 0-19
week 26-29 11 0-9 12 0-45 dose I#week 26-29 0-9 08 11 0-19
week 30-33 09 07 11 0-39 dose I#week 30-33 08 06 10 0-03
week 34-37 08 06 11 0-27 dose 1#week 34-37 0-7 05 10 0-03
week 38-41 06 0-4 0-9 0-03 dose 1#week 38-41 05 03 08 0-01
week 42-45 10 06 1'5 0-92 dose I#weck 42-45 08 05 12 0-32
week 46-49 12 0-8 17 0-37 dose I#week 46-49 10 06 14 0-80
week 50-53 14 0-8 2'5 0-25 dose I#weck 50-53 11 06 2:0 0-75
week 54-57 0-7 01 5:0 0-73 dose I#weck 54-57 06 01 41 0-58

week after dose 2 Hazard ratio 95%CI_left 95%CI_right P week after dose 2 Hazard ratio 95%CI_left 95%CI_right P
week 1 05 05 05 <0-001 dose 2#week 1 05 0-4 05 <0-001
week 2 03 02 03 <0-001 dose 2#week 2 03 02 03 <0-001
week 3 03 0-2 03 <0-001 dose 2#week 3 0-3 0-2 03 <0-001
week 4 03 02 03 <0-001 dose 2#week 4 03 0-2 03 <0-001

week 5-6 04 0-4 0-4 <0-001 dose 2#week 5-6 0-4 0-4 0-4 <0-001
week 7-8 05 05 05 <0-001 dose 2#week 7-8 05 0-4 05 <0-001
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week 9-10 0-6 05 06 <0-001 dose 2#week 9-10 05 05 06 <0-001
week 11-13 06 06 06 <0-001 dose 2#week 11-13 06 05 06 <0-001
week 14-17 09 09 09 <0-001 dose 2#week 14-17 0-9 0-8 0-9 <0-001
week 18-21 12 11 12 <0-001 dose 2#week 18-21 11 11 11 <0-001
week 22-25 12 12 13 <0-001 dose 2#weck 22-25 12 12 12 <0-001
week 26-29 11 11 11 <0-001 dose 2#week 26-29 10 10 111 <0-001
week 30-33 09 0-9 10 <0-001 dose 2#weck 30-33 0-9 0-9 0-9 <0-001
week 34-37 10 09 11 0-74 dose 2#week 34-37 09 09 10 0-14

week 38-41 08 07 0-9 0-01 dose 2#week 38-41 08 07 09 <0-001
week 42-45 10 0-9 11 0-69 dose 2#week 42-45 09 08 11 0-29

week 46-49 14 13 16 <0-001 dose 2#week 46-49 1-4 12 15 <0-001
week 50-53 13 10 16 0-04 dose 2#weck 50-53 12 10 15 0-09

a) Model was run without any covariates (raw model).




98 Table S2. Comparison between models without and with adjusting covariates, in 10% randomly selected individuals. Analyses were performed for
99 COVID-19 infection, estimating vaccine effectiveness (VE) after two doses.

raw model ¥ Partly adjusted model ” fully adjusted model
time g‘vtoefivoas':saf“’r VE 95%CI_left 95%CI_right VE 95%CI_left 95%CI_right VE 95%CI_left 95%CI_right
unvaccinated Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
week 1 50-7 46-5 54-5 43-0 382 47-5 477 43-3 51-8
week 2 721 689 751 683 645 71-6 71-0 67-6 741
week 3 73-0 69-7 759 69-5 658 72-8 723 69-0 753
week 4 725 693 75-4 69-2 656 72-4 72-2 68-9 751
week 5-6 58-4 559 60-9 54-0 51-1 56-7 587 561 61-1
week 7-8 51-4 487 54-0 46-6 436 495 52-5 49-8 55-0
week 9-10 433 40-2 463 38-4 35-0 41-6 45-4 42-4 482
week 11-13 412 385 43-8 38-0 352 40-8 44-8 422 472
week 14-17 91 65 11-6 8-8 6-1 11-3 17-6 15-3 20-0
week 18-21 -15-9 -18-3 -13-5 -13-2 -15-7 -10-9 -0-4 -2:6 1-8
week 22-25 -22-9 -25-4 -20-3 =257 -28-4 -23-0 -10-4 -12-8 -8-0
week 26-29 -9:3 -12-2 -6-5 -28-8 -32-3 =253 -12-0 -15-1 -9-0
week 30-33 7-3 3-7 10-8 -18-9 -23-6 -14-3 -2:9 -7-0 1-0
week 34-37 1-2 -6-2 82 -32-2 -42-3 -22:9 -13-0 -21-6 -5-0
week 38-41 17-0 56 27-1 -15-7 =317 -1-6 2:2 -11-3 14-1
week 42-45 2-4 -10-0 13-5 -28-0 -44-4 -13-5 =37 -17-0 81
week 46-49 -40-9 -56-4 -26-9 -56-7 -74-0 -41-1 -20-8 -34-1 -8:7
week 50-53 -27-1 -60-0 -1-0 -56-0 -96-3 -23-9 1-0 -24-6 21-4
100 a) Raw model: without any covariates
101 b) Partly adjusted model: with age (spline term with 4 knots) and sex
102 ¢) Fully adjusted model: with age (spline term with 4 knots), sex, country of birth (Sweden/other countries), health care workers (yes/no), income (low,
103 medium, high using terciles of the study populations, unknown), education (primary, secondary, tertiary, unknown), marital status (married, unmarried,
104 unknown), living at special care facilities and/or receiving home care services (yes/no) and prior comorbidities and treatments (yes/no). Prior
105 comorbidities and treatments included cardiovascular diseases, stroke, hypertension, diabetes, obstructive respiratory diseases, chronic kidney diseases,
106 obesity, autoimmune diseases, dementia, psychiatric conditions, and cancer.



107 Table S3. Intervals between vaccine doses among individuals who received at least two doses of vaccination.

Interval between doses (weeks) Mean p5 p25 p50 P75 p95
dose 1to 2 7 3 6 6 7 11
All
dose2to 3 28 22 25 27 29 38
dose 1 to 2 6 3 5 6 7 8
Homologous BNT162b2
dose2to 3 28 22 25 27 30 39
dose 1 to 2 6 4 5 6 7 8
Homologous mRNA-1273
dose 2to 3 28 22 25 27 30 36
dose 1to 2 10 9 9 10 10 12
homologous AZD1222
dose2to 3 25 22 23 24 26 31
108
109
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Table S4. Vaccine effectiveness (VE) against COVID-19 infection and hospitalization per time interval after two doses

COVID-19 infection

COVID-19 hospitalization

time intervals after two doses no yes total VE (95%CI) P no yes total VE (95%CI) P
unvaccinated 8005887 1147569 9153456 Ref Ref 9083783 69673 9153456 Ref Ref
week 1 6620724 5665 6626389 50-2 (48-8,51-5) <0-001 7439960 168 7440128 82:7(79°9, 85-2) <0-001
week 2 6597474 3179 6600653 71-1(70-0,72-1) <0-001 7412903 156 7413059 83-4 (80-5, 85-8) <0-001
week 3 6561187 3028 6564215 72:0 (71-0, 73-0) <0-001 7368845 88 7368933 90-4 (88-2,92-2) <0-001
week 4 6517229 3516 6520745 691 (68-1,70-1) <0-001 7314900 93 7314993 897 (87-4,91-6) <0-001
week 5-6 6485350 10998 6496348 587 (579, 59-5) <0-001 7286468 164 7286632 90-9 (89-4,92-2) <0-001
week 7-8 6435795 14527 6450322 49-2 (48-4,50-1) <0-001 7239871 186 7240057 89-6 (88:0,91-0) <0-001
week 9-10 6318747 14800 6333547 43-9 (429, 44-8) <0-001 7104688 171 7104859 90-4 (88-8,91-7) <0-001
week 11-13 6183339 21360 6204699 439 (43-1,44-6) <0-001 6954370 266 6954636 899 (88:6,91°1) <0-001
week 14-17 6001324 63727 6065051 19-5 (18-8,20-2) <0-001 6798447 405 6798852 87-5 (862, 88-7) <0-001
week 18-21 5659213 163935 5823148 -1-2(-1:9,-0-5) <0-001 6554252 583 6554835 83-8 (82+4,85-2) <0-001
week 22-25 5008930 170797 5179727 -10-9 (-11-7,-10-2) <0-001 5887753 691 5888444 83-8 (825, 85:0) <0-001
week 26-29 3250490 81750 3332240 -12-8 (-13-7, -11-8) <0-001 3743234 838 3744072 74-4 (72-4,76°2) <0-001
week 30-33 1291929 30211 1322140 -0-4(-1-7,0-8) 0-52 1500226 630 1500856 641 (60-9, 66-9) <0-001
week 34-37 528513 7352 535865 -10-8 (-13-4, -8-2) <0-001 602531 293 602824 53-5(47-6, 58-7) <0-001
week 38-41 263244 2434 265678 -2:4(-6:6, 1-6) 0-24 296221 193 296414 34:9(24-8,43:7) <0-001
week 42-45 121552 2766 124318 -5-:0(-9-0,-1-1) 0-01 141173 155 141328 32:5(20-7,42-5) <0-001
week 46-49 36665 3640 40305 -22:9 (-27-0, -18-9) <0-001 48851 79 48930 39-3 (24-2,51-5) <0-001
week 50-53 11461 889 12350 -21-2(-29-5, -13-5) <0-001 17320 21 17341 54-8 (30-5, 70-6) <0-001
week 54-57 203 5 208 8:8(-119,621) 0-84 327 0 327

Significant negative VE

drops below 50% within 8 months
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Table SS. Vaccine effectiveness (VE) against COVID-19 ICU admission and death per time interval after two doses

COVID-19 ICU admission

COVID-19 related death

time intervals after two doses no yes total VE (95%CI) P no yes total VE (95%CI) P
unvaccinated 9145795 7661 9153456 Ref Ref 9138405 15051 9153456 Ref Ref
week 1 7335788 2 7335790 97-9 (91:7,99-5) <0-001 7488449 37 7488486 888 (84:5,91-9) <0-001
week 2 7318097 6 7318103 93-3(85:0,97-0) <0-001 7461306 40 7461346 86-8 (819, 90-3) <0-001
week 3 7276817 7 7276824 919 (82-9,96°1) <0-001 7417043 32 7417075 88-8(84-1,92:1) <0-001
week 4-5 7213798 8 7213806 95-2(90-4,97-6) <0-001 7362785 48 7362833 91-7 (89-0,93-8) <0-001
week 6-9 7066867 11 7066878 97-0 (94-6, 98-4) <0-001 7315102 98 7315200 91-7(89-7,93-2) <0-001
week 10-13 6841443 14 6841457 97-0 (94-9, 98-2) <0-001 7078937 80 7079017 93:6 (919, 94-9) <0-001
week 14-21 6592925 36 6592961 95-3(93-4,96-7) <0-001 6843980 111 6844091 92-9 (91-2,94-2) <0-001
week 22-29 4475859 60 4475919 91-2(88-4,93-3) <0-001 5927820 142 5927962 84-2 (808, 87-0) <0-001
week 30-37 1055120 26 1055146 73-0(59-7,81-9) <0-001 1516278 247 1516525 636 (56-8,69-3) <0-001
week 38-45 279476 2 279478 91-6 (66-4,97-9) <0-001 299652 82 299734 43:6 (28-5,555) <0-001
week 46-53 27850 0 27850 49464 24 49488 69:6 (541,79-9) <0-001
week 54-57 na? na na 333 0 333

a) na, not applicable. For ICU admission, the end of follow-up was on 31 Dec 2021 due to data availability.

10

From > 80% to <70% within 7 months
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Table S6. Vaccine effectiveness (VE) against COVID-19 infection and hospitalization per time interval after one dose

COVID-19 infection

COVID-19 hospitalization

time intervals after one dose no yes total VE (95%CI) P no yes total VE (95%CI) P
unvaccinated 8005887 1147569 9153456 Ref Ref 9083783 69673 9153456 Ref Ref
week 1 6620724 5665 6626389 9:9(8-4,115) <0-001 7439960 168 7440128 656 (625, 68-5) <0-001
week 2 6597474 3179 6600653 18:6 (17-1,20-1) <0-001 7412903 156 7413059 22-1(17-2,266) <0-001
week 3 6561187 3028 6564215 49-8 (48-6, 51) <0-001 7368845 88 7368933 44 (39-8,47-9) <0-001
week 4 6517229 3516 6520745 49-1 (47-8, 50-3) <0-001 7314900 93 7314993 67-7(64:1,71) <0-001
week 5-6 6485350 10998 6496348 43-7(42-7,44-8) <0-001 7286468 164 7286632 76:6 (73-8,79) <0-001
week 7-8 6435795 14527 6450322 34-1(32-5,357) <0-001 7239871 186 7240057 73 (67-7,77-4) <0-001
week 9-10 6318747 14800 6333547 366 (342, 38-8) <0-001 7104688 171 7104859 71-8 (639, 77-9) <0-001
week 11-13 6183339 21360 6204699 38(35-3,40-6) <0-001 6954370 266 6954636 725 (62-5,79-9) <0-001
week 14-17 6001324 63727 6065051 22-9(19-6, 26) <0-001 6798447 405 6798852 71-7 (59-2, 80-3) <0-001
week 18-21 5659213 163935 5823148 15-8(12-4,19-2) <0-001 6554252 583 6554835 67 (51-1,77-7) <0-001
week 22-25 5008930 170797 5179727 9(49,13) <0-001 5887753 691 5888444 609 (42-1, 73-6) <0-001
week 26-29 3250490 81750 3332240 7-3(2-5,11-9) <0-001 3743234 838 3744072 68-5(50-5,79-9) <0-001
week 30-33 1291929 30211 1322140 -3:4 (-10-3, 3) 0-30 1500226 630 1500856 54-4 (319, 69-4) <0-001
week 34-37 528513 7352 535865 14 (5:7,21-5) <0-001 602531 293 602824 40 (9-6, 60-2) 0-02
week 38-41 263244 2434 265678 22-1(10-6,32-2) <0-001 296221 193 296414 3(-46-1,35:6) 0-88
week 42-45 121552 2766 124318 -11-8 (-26°5,1°1) 0-08 141173 155 141328 18-4 (-40-7,52:7) 0-47
week 46-49 36665 3640 40305 -35:6 (-51, -21-9) <0-001 48851 79 48930 0-4 (-75-5,435) 0-99
week 50-53 11461 889 12350 -27:6 (-53-2,-63) 0-01 17320 21 17341 -6-7 (-137-7, 52-1) 0-87
week 54-57 203 5 208 11-5(-38:7,43-6) 0-59 327 0 327

11



117 Table S7. Vaccine effectiveness (VE) against COVID-19 ICU admission and death per time interval after one dose

COVID-19 ICU admission COVID-19 related death
time intervals after one dose no yes total VE (95%CI) P no yes total VE (95%CI) P
unvaccinated 9145795 7661 9153456 Ref Ref 9138405 15051 9153456 Ref Ref
week 1 7335788 2 7335790 865 (80-1, 90-8) <0-001 7488449 37 7488486 88-7 (85-4,91:3) <0-001
week 2 7318097 6 7318103 45-9 (33-7,559) <0-001 7461306 40 7461346 646 (58-6,69:7) <0-001
week 3 7276817 7 7276824 54 (42-2, 63°3) <0-001 7417043 32 7417075 45-9 (38,52:7) <0-001
week 4-5 7213798 8 7213806 76:6 (69-6, 82:1) <0-001 7362785 48 7362833 12-8(1,23°1) 0-03
week 6-9 7066867 11 7066878 82-5 (745, 88) <0-001 7315102 98 7315200 286 (13-7,40-9) <0-001
week 10-13 6841443 14 6841457 84-3 (58:1,94-1) <0-001 7078937 80 7079017 44-7 (18-8,62:3) <0-001
week 14-21 6592925 36 6592961 932 (51-7,99) 0-01 6843980 111 6844091 679 (46-5, 80-8) <0-001
week 22-29 4475859 60 4475919 89-7 (26-8, 98-6) 0-02 5927820 142 5927962 64:3 (24-3,83°1) 0-01
week 30-37 1055120 26 1055146 45-2(-70-7, 82-4) 0-30 1516278 247 1516525 384 (-8-2, 64-9) 0-09
week 38-45 279478 0 279478 299652 82 299734 12:9 (-69-2, 55°1) 0-68
week 46-53 27850 0 27850 49464 24 49488 42-6 (-53-9,78-6) 0-27
week 54-57 na® na na 333 0 333
118 a) na, not applicable. For ICU admission, the end of follow-up was on 31 Dec 2021 due to data availability.
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Table S8. Vaccine effectiveness (VE) against COVID-19 infection during pre-Omicron and Omicron period, per time interval after two doses

Pre-Omicron period

Omicron period ®

time intervals after two doses no yes total VE (95%CI) P no yes total VE (95%CI) P
unvaccinated 8005887 1147569 9153456 Ref Ref 9026457 126999 9153456 ref ref
week 1 6315590 2360 6317950 85 (844, 85:6) <0-001 6623068 3321 6626389 75-1(74:3,76) <0-001
week 2 6251322 1004 6252326 93-3(92-9,93-7) <0-001 6598470 2183 6600653 45-3 (43,47-6) <0-001
week 3 6193294 773 6194067 94-5 (94-1, 94-9) <0-001 6561959 2256 6564215 44-4 (42,46°7) <0-001
week 4 6144240 845 6145085 93-4(92-9,93-8) <0-001 6518072 2673 6520745 43 (40-8,452) <0-001
week 5-6 6112538 2120 6114658 92-4(92-1,92-7) <0-001 6487443 8905 6496348 31-1(29-6,32-6) <0-001
week 7-8 6032675 2628 6035303 91-8 (91-5,92-2) <0-001 6438362 11960 6450322 18-1 (16:6,19-7) <0-001
week 9-10 5921110 3237 5924347 922 (919, 92-5) <0-001 6321883 11664 6333547 64 (4-6,8:2) <0-001
week 11-13 5726040 6021 5732061 93-4(93-3,93-6) <0-001 6188753 15946 6204699 11-1(9-6, 12°5) <0-001
week 14-17 5162308 13980 5176288 91-4(91-3,91-6) <0-001 6008966 56085 6065051 -2-7(-3:7,-1-6) <0-001
week 18-21 3937940 10657 3948597 88-5(88-3,88-7) <0-001 5664953 158195 5823148 -18:9 (-19-9, -18) <0-001
week 22-25 3179910 10242 3190152 91-4 (91-3,91-6) <0-001 5014390 165337 5179727 -30-4 (-31-5,-29-4) <0-001
week 26-29 1632969 4484 1637453 91(90-8,91-3) <0-001 3253132 79108 3332240 -42-7 (-44-2, -41-3) <0-001
week 30-33 657862 1499 659361 84-3 (83-5,85:1) <0-001 1293171 28969 1322140 -34-2 (-36, -32:4) <0-001
week 34-37 398006 1071 399077 85-2(84-3,86°1) <0-001 529442 6423 535865 -53-4 (-57-3, -49-5) <0-001
week 38-41 211322 955 212277 90-9(90-3,91-5) <0-001 263987 1691 265678 -52-5 (-60-1, -45-3) <0-001
week 42-45 51113 412 51525 92-4(91-6,93-1) <0-001 121693 2625 124318 -50:6 (-56-6, -44-8) <0-001
week 46-49 57 0 57 36665 3640 40305 -65-3 (-70-8, -59-9) <0-001
week 50-53 11461 889 12350 -95-7 (-109, -83-1) <0-001
week 54-57 203 5 208

a) The analysis of VE during Omicron period was modelled the entire follow-up period but only events after December 1, 2021, were considered as

incident cases for estimation, and individuals with events before that were censored at their event.
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Table S9. Vaccine effectiveness (VE) against COVID-19 hospitalization during pre-Omicron and Omicron period, per time interval after two doses

Pre-Omicron period

Omicron period ®

time intervals after two doses no yes total VE (95%CI) P no yes total VE (95%CI) P
unvaccinated 9083783 69673 9153456 Ref Ref 9150213 3243 9153456 ref ref
week 1 7059367 149 7059516 85-8 (83-3,87-9) <0-001 7440109 19 7440128 90-5 (85-1, 94) <0-001
week 2 6984334 141 6984475 86-1 (836, 88-2) <0-001 7413044 15 7413059 756 (595, 85-3) <0-001
week 3 6917209 86 6917295 91-4(89-4,93-1) <0-001 7368931 2 7368933 96-8 (87-1,99-2) <0-001
week 4 6860865 87 6860952 91-2(89-1,92-9) <0-001 7314987 6 7314993 906 (79-1, 95-8) <0-001
week 5-6 6825157 142 6825299 93 (91:7,94-1) <0-001 7286610 22 7286632 86-3 (79-2,91) <0-001
week 7-8 6730867 145 6731012 93 (91-7,94) <0-001 7240015 42 7240057 78-1(70-3, 83-9) <0-001
week 9-10 6598086 124 6598210 94-2 (93-1,95-1) <0-001 7104811 48 7104859 77 (69-4, 82:7) <0-001
week 11-13 6367628 181 6367809 94-8 (94, 95-5) <0-001 6954546 90 6954636 76-8 (713, 81-2) <0-001
week 14-17 5710313 225 5710538 95-5 (94-8, 96) <0-001 6798657 195 6798852 79 (756, 81-8) <0-001
week 18-21 4281641 249 4281890 94-4 (93-6, 95) <0-001 6554483 352 6554835 799 (77-5, 82-1) <0-001
week 22-25 3422214 336 3422550 95-1(94-5,95:6) <0-001 5888013 431 5888444 81(78-9, 82-9) <0-001
week 26-29 1734812 339 1735151 91-2(90-1,92-1) <0-001 3743495 577 3744072 71(68-1, 73-6) <0-001
week 30-33 704510 185 704695 85-7(83-5,87:7) <0-001 1500394 462 1500856 59-2(54:8,63°1) <0-001
week 34-37 434908 120 435028 87-5 (85, 89-6) <0-001 602630 194 602824 51-4(43-6,58:1) <0-001
week 38-41 236296 42 236338 91-8 (88-8,93-9) <0-001 296253 161 296414 34(22-3,44) <0-001
week 42-45 58570 10 58580 95-3(91-2,97-5) <0-001 141175 153 141328 364 (24-8,46:3) <0-001
week 46-49 67 0 67 48851 79 48930 40-3 (25, 52-5) <0-001
week 50-53 17320 21 17341 53(27-1,69:7) <0-001
week 54-57 327 0 327

incident cases for estimation, and individuals with events before that were censored at their event.
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128 Figure S1. Trend of COVID-19 infection (a) and hospitalization (b) from January 1, 2020 to January 31, 2022
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130 Figure legend: 7-day moving average of cases of COVID-19 infection (a) and hospitalization (b) during the follow-up. Red lines indicate December 21, 2021, the
131 start date of Omicron period used in the study. There was an obvious increase in infection cases after December 21, 2021.
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Figure S2. Cumulative proportion of vaccine uptake over time among whole Swedish population (a) and 65+ (b)

1
i

.8
1

.6
i

4

2
1

0
1

cumulative proportion with vaccine dose over time

a)

T

01jan2021

01apr2021 01jul2021 01oct2021

01jan2022

I Unvaccinated
I Two doses

I One dose
[ > Three doses

16

1
1

.8
1

6
1

4
1

2

0
1

cumulative proportion with vaccine dose over time

b)

01jan2021

01apr2021 01jul2021 01oct2021

01jan2022

I Unvaccinated
I Two doses

I One dose
[ > Three doses




136  Figure S3. Cumulative count of homologous vaccine type over time
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137
138 Figure legend: BNT162b2 is the dominate vaccine brand used in Sweden. AZD1222 was stopped from July 2021.

139

17



140
141

142
143

144

Figure S4. Overall vaccine effectiveness against COVID-19 infection (a) and severe outcomes [hospitalization (b), ICU admission (c), death (d)] after one

dose.
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Figure legend: VE denotes vaccine effectiveness. Gray area indicates 95% confident intervals. Red line indicate VE=0.



145 Figure S5. Overall vaccine effectiveness against COVID-19 infection (a) and hospitalization (b) after two doses in each age group
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147 Figure Legend: VE denotes vaccine effectiveness. 95% confidence intervals are not shown.
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149 Figure S6. Overall vaccine effectiveness against COVID-19 infection (a) and hospitalization (b) after two doses in each sex stratum
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151 Figure legend: VE denotes vaccine effectiveness. Light colour area indicates 95% confident intervals. Red horizontal line indicate VE=0.
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153 Figure S7. Overall vaccine effectiveness against COVID-19 infection (a) and hospitalization (b) by different homologous vaccine type among individuals
154 above age 65.
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156 Figure legend: VE denotes vaccine effectiveness. Light colour area indicates 95% confident intervals. Red horizontal line indicate VE=0.
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