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Table 1 Definition of coexisting disease

Disease category Code
Endocrinopathy N FEF, AEFET 8
Diabetes E10-14
IDDM El0

NIDDM without complication
NIDDM with complication
Thyroid disease
Hypothyroidism
Hyperthyroidism
Thyroiditis
Cushing syndrome
Osteoporosis

El1.9, EI2.9, EI3.9, EI4.9
E11.0-8, E12.0-8, E13.0-8, E14.0-8
E00-03, E05-06

E00-03

E05

E06

E24

M80-82

Cardiac disease

Isolated Hypertension
without end organ damage

Ischemic heart disease

Heart failure and cardiomyopathy
Valvular heart disease

Cardiac arrhythmia

S FEF

110-13, 115 (111.0, 112. 113 A <))

R03.0

120-25

111.0, 113.0, 113.2, 113.9, 142, 143, 150
105-09, 134-37

144-45, 147-49, R00.0, R00.1, R00.3, R00.8

Chronic respiratory disease

Chronic upper respiratory disease

COPD, Asthma, Bronchiectasis
Environmental lung disease
Interstitial lung disease

Chronic respiratory failure and
Diaphragm palsy
Pulmonary vascular disease

67 SEF

J30-31 Chronic rhitnitis

J32 Chronic sinusitis

J33 Nasal polyp

J34.2 J34.3 Nasal septum deviation
J35 Chronic tonsilar disease

J40-47, 198.2, J98.3
J60-70, J92

184, 199

J96.1 THAEFHEHA
J98.6 374 utAtol

126 (PTE)
127.0, 127.2 (Pul HTN)

Renal disease and ESRD
Hypertensive renal disease
Glomerular disease

Renal tubule-interstitial disease
Acute Renal failure

Chronic renal failure and ESRD
Urolithiasis

6/ T+

112, 113.1, 113.9
N00-08

N11-16

N17

N18-19, N25, 749
N20-23

Viral hepatitis and Chronic liver disease
HBYV, acute and chronic
HCYV, acute and chronic
Non-B, non-C hepatitis

Liver cirrhosis

57 FEF
B16, B17.0, BI8.0, B18.1
B17.1, B18.2

B18.8, B18.9, B19
K70.0, K70.1, K70.9, K71.0-6 K71.8, K73
K75.2-4, K75.8-9, K76.0

K70.2, K70.3, K71.7, K74, K76.6, K76.7
185.0, 185.9, 198.2, 198.3



Disease category

Code

Hepatic failure K70.4, K72
Chronic neurologic disease M FEF
Systemic atrophy G10-14
Parkinsonism and movement disorder G20-26
Alzheimer and degenerative disease G30-32
Multiple sclerosis G35-37
Epilepsy G40-41
Transient cerebral ischemia G45-46

Stroke, Cerebral hemorrhage

160-69, 161, 164

Dementia F00-03

Malignancy ) FEF

Solid organ, except respiratory and thyroid C00-26, C37-38, C40-72, C74-80, C97
Respiratory tract C30-34, C39

Thyroid cancer C73

Hematologic C81-96

glq:::;loskeletal and Rheumatologic ) 2R

Rheumatic arthritis MO05-06

SLE M32

Systemic connective tissue disease

M31, M32-36, M45

Hematologic disease
Coagulopathy

N FEF

D65-69 Coagulopathy

Bone marrow dysfunction D70-77
Mental and Behavioral disorders 6 SEF
Mental disorder of Substance use F10-19
Schizophrenia F20-29
Mood disorder F30-39
Neurosis F40-48
Personality disorder F60-69
Mental retardation F70-79
Development disorder F80-89

Immune deficiency, HIV infection

D80-89 Immune deficiency

B20-24 HIV

®) d-nHSET, BHAMSFT

O okl F4goz Awhrgron, 4

AH# A <

e Yol

A

rlr
ot

[
A

Index

Definition

Guillian-Barre syndrome, Miller Fisher syndrome

(ICD-10) G61.0

WHEY 2=

(&) V126
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Table 2 Baseline characteristics of Age at 18 to 59 (Moderna vs. None)

Age at 18 to 59 (Moderna vs. None)

Before PSM After PSM(1:1 exact matching)
Cla:Ise(ModeI;:) Clgnlrol(No‘r)l/:) Povalue | SMD C;se(ModerolZl) C;)Inlrol(Noil/j) Pvalue | SMD
Total 4395774 ¢ 100.00 | 3300464 : 100.00 833,976 : 100.00 | 833,976 100.00
SEX Male 2293,113 52.17 | 1785523 54.1| <.0001| 0.0387 | 506,267 60.71 | 506,267 60.71 | 1.0000 | 0.0000
Female 2,102661 47.83 | 1514941 45.9 327,709 39.29 | 327,709 39.29 | 1.0000 | 0.0000
AGE (Mean,SD) 40.84 12.00 36.94 10.44 | <0001 | 0.3467 37.59 10.11 37.59 10.11 | 1.0000 | 0.0000
Endocrinopathy 495,929 11.28 | 211,146 6.4 | <0001 | 0.1727 | 44,598 535 | 44,598 5.35| 1.0000| 0.0000
r?l(c))r_bidity Cardiac disease 532,926 12.12 | 191,330 5.8 ] <.0001 | 0.2229 | 47,338 5.68 | 47,338 5.68 | 1.0000 | 0.0000
Chronic respiratory disease 1,209,125 27.51 | 628,963 19.06 | <.0001 | 0.2009 | 141,917 17.02 | 141,917 17.02 | 1.0000 | 0.0000
Renal disease and ESRD 84,376 1.92 | 44,035 1.33 | <.0001 | 0.0463 8,522 1.02 8,522 1.02 | 1.0000| 0.0000
Viral hepatitis and Chronic liver disease | 213,121 485 | 86,803 2.63 | <.0001| 0.1171 18,798 2251 18,798 2.25| 1.0000| 0.0000
Chronic neurologic disease 116,859 2.66 | 70,086 2.12 | <.0001 0.035| 14,514 1.74 | 14,514 1.74 | 1.0000| 0.0000
Malignancy 74,510 1.7 | 35,742 1.08 | <.0001 | 0.0523 6,887 0.83 6,887 0.83 | 1.0000 | 0.0000
Musculoskeletal and Rheumatologic disease | 71,323 1.62 | 33,694 1.02 | <.0001 | 0.0527 6,862 0.82 6,862 0.82 | 1.0000 | 0.0000
Hematologic disease 18,334 042 | 13,760 0.42 | 0.9709 | 0.0000 1,781 0.21 1,781 0.21 | 1.0000 | 0.0000
Mental and Behavioral disorders 353,132 8.03 | 228,668 6.93 | <.0001 0.042 | 54,514 6.54 | 54,514 6.54 | 1.0000 | 0.0000
Immune deficiency, HIV infection 2,099 0.05 1,647 0.05| 0.1804 | -0.001 136 0.02 136 0.02 | 1.0000| 0.0000
0 723,354 16.46 | 1277909 38.72 | <.0001 | 0.3929 | 306,619 36.77 | 306,619 36.77 | 1.0000 | 0.0000
I(\I)gt'pa(;ifem 1-5 1775489 40.39 | 1077363 32.64 329,959 39.56 | 329,959 39.56
6-10 871,081 19.82 | 435,676 13.2 94,576 11.34| 94,576 11.34
11-15 464,172 10.56 | 224,835 6.81 46,472 5.57| 46,472 5.57
over 16 561,678 12.78 | 284,681 8.63 56,350 6.76 | 56,350 6.76
0 3286,789 74.77 | 2882812 87.35 | <.0001 | 0.2791 | 741,400 88.9 | 741,400 88.9 | 1.0000 | 0.0000
No. of d | 1-2 513,318 11.68 | 181,496 5.5 39,154 4.69 | 39,154 4.69
rugs 34 348,461 7.93 | 133,920 4.06 30,238 3.63 | 30,238 3.63
over 5 247,206 5.62 | 102,236 3.1 23,184 2.78 | 23,184 2.78
No. of Hospitalization(Mean, SD) 0.05 0.26 0.04 0.24 | <.0001 | 0.0417 0.03 0.19 0.03 0.19 | 1.0000 | 0.0000
No. of ER(Mean, SD) 0.02 0.18 0.03 0.19 | <.0001 | -0.0215 0.02 0.14 0.02 0.14 | 1.0000 | 0.0000




Table 3 Baseline characteristics of Age at 18 to 59 (Pfizer vs. None)

Age at 18 to 59 (Pfizer vs. None)

Before PSM After PSM(1:1 exact matching)
;ase(Pﬁze;: Clgnu'ol(No‘r)l/:) Povalue | SMD ;ase(Pﬁze:'/i C;)Inirol(Nozl/j) Pvalue | SMD
Total 1381354 ©  100.00 | 3300464 : 100.00 | <.0001 0.10 | 2421814 ¢ 100.00 | 2421814 : 100.00
SEX Male 6.3801,173 49.24 | 1,785523 54.1 1258450 51.96 | 1258450 51.96 | 1.0000 | 0.0000
Female 7012391 50.76 | 1514941 45.9 0.1783 | L1633¢4 48.04 | 1163364 48.04 | 1.0000 | 0.0000
AGE (Mean,SD) 39.00 12.58 36.94 10.44 | <.0001 36.69 10.55 36.69 10.55 | 1.0000 | 0.0000
Endocrinopathy 1459746 10.57 | 211,146 6.4 | <.0001 | 0.1501 | 144,802 2.99 | 144,802 2.99 | 1.0000 | 0.0000
rcrjl(())r-bi dity Cardiac disease 1525332 11.04 | 191,330 5.8 | <.0001 | 0.1897 | 129,788 5.36 | 129,788 5.36 | 1.0000 | 0.0000
Chronic respiratory disease 432,564 29.19 | 628,963 19.06 | <.0001 | 0.2386 | 468,963 19.36 | 468,963 19.36 | 1.0000 | 0.0000
Renal disease and ESRD 262,175 1.9 | 44,035 1.33 | <.0001 | 0.0447 | 26,348 1.09 | 26,348 1.09 | 1.0000 | 0.0000
Viral hepatitis and Chronic liver disease | 625,403 4.53 | 86,803 2.63 | <.0001 | 0.1023 | 56,091 1.16 | 56,091 1.16 | 1.0000 | 0.0000
Chronic neurologic disease 341,146 247 | 70,086 2.12 ] <.0001 | 0.0231 | 44,213 1.83 | 44,213 1.83 | 1.0000 | 0.0000
Malignancy 221,463 1.6 | 35,742 1.08 | <.0001 | 0.0452 | 22,125 091 | 22,125 0.91 | 1.0000 | 0.0000
Musculoskeletal and Rheumatologic disease | 201,470 1.46 | 33,694 1.02 | <.0001 | 0.0396 | 19,538 0.81 | 19,538 0.81 | 1.0000 | 0.0000
Hematologic disease 58,943 0.43 | 13,760 0.42 0.014 | 0.0015 5,928 0.24 5,928 0.24 | 1.0000 | 0.0000
Mental and Behavioral disorders 1,060,358 7.68 | 228,668 6.93 | <.0001 | 0.0287 | 156,695 6.47 | 156,695 6.47 | 1.0000 | 0.0000
Immune deficiency, HIV infection 7,050 0.05 1,647 0.05| 0.4112| 0.0005 506 0.02 506 0.02 | 1.0000 | 0.0000
0 2224953 16.11 | 1277909 38.72 | <.0001 | 0.3926 | 968,297 39.98 | 968,297 39.98 | 1.0000 | 0.0000
gl.(l)tiaaggnt 1-5 5635089 40.79 | 1077363 32.64 741,976 30.64 | 741,976 30.64
6-10 273,184 20.08 | 435,676 13.2 333,044 13.75 | 333,044 13.75
11-15 1440097 10.43 | 224,835 6.81 169,789 7.01 | 169,789 7.01
over 16 1,740241 12.6 | 284,681 8.63 208,708 8.62 | 208,708 8.62
0 10580000 76.62 | 2882812 87.35 | <.0001 | 0.2346 | 2122547 87.64 | 2122547 87.64 | 1.0000 | 0.0000
No. of d i 1-2 1,535216 11.11 | 181,496 5.5 133,491 5.51 | 133,491 5.51
rugs 3-4 1024341 7.42 | 133,920 4.06 96,350 3.98 | 96,350 3.98
over 5 669,760 4.85 | 102,236 3.1 69,426 2.87 | 69,426 2.87
No. of Hospitalization(Mean, SD) 0.05 0.24 0.04 0.24 | <.0001 | 0.0167 0.03 0.19 0.03 0.19 | 1.0000 | 0.0000
No. of ER(Mean, SD) 0.02 0.03 0.19 ] <.0001 | -0.0341 0.02 0.02 0.02 0.02 | 1.0000| 0.0000




Table 4 Baseline characteristics of Age at 60 to 74 (Astrazenaca vs. None)

Age at 60 to 74 (Astrazenaca vs. None)

Before PSM After PSM(1:1 exact matching)
Case(As;razenaca Control(None) povalue | SMD Case(As;razenaca Control(None) povalue | SMD
N % N % N % N %
Total 5257464 ¢ 100.00 | 450,658 ¢ 100.00 438,737 ¢ 100.00 | 438,737 i 100.00
SEX Male 2610879 49.66 | 219,053 48.61 | <.0001 | -0.0211 | 213,659 48.7 | 213,659 48.7 | 1.0000 | 0.0000
Female 2,646,585 50.34 | 231,605 51.39 225,078 51.3 | 225,078 51.3 | 1.0000 | 0.0000
AGE (Mean,SD) 65.79 4.22 65.51 4.14 | <.0001 | 0.0669 65.48 4.13 65.48 4.13 | 1.0000 | 0.0000
Endocrinopathy 2,113,137 40.19 | 114,148 25.33 | <.0001 | 0.3207 | 108,025 24.62 | 108,025 24.62 | 1.0000 | 0.0000
r(ilgr_bidity Cardiac disease 2564923 48.79 | 146,789 32.57 | <.0001 | 0.3347 | 139,860 31.88 | 139,860 31.88 | 1.0000 | 0.0000
Chronic respiratory disease 1,797,116 34.18 | 88,802 19.7 | <.0001 | 0.3307 | 83,816 19.1 | 83,816 19.1 | 1.0000 | 0.0000
Renal disease and ESRD 277,873 529 | 17,064 3.79 | <.0001 | 0.0721| 14,146 3221 14,146 3.22 | 1.0000 | 0.0000
Viral hepatitis and Chronic liver disease | 594,607 11.31 | 27,363 6.07 | <.0001 | 0.1868 | 24,239 5.52 | 24,239 5.52 1 1.0000 | 0.0000
Chronic neurologic disease 747,522 13.1 | 53,685 11.91 | <0001 | 0.0685 | 48,859 11.14 | 48,859 11.14 | 1.0000 | 0.0000
Malignancy 243,814 4.64 | 18,484 4.1] <0001 | 0.0262 | 14,947 341 | 14,947 341 ] 1.0000 | 0.0000
Musculoskeletal and Rheumatologic disease | 175,160 3.33 9,947 2.21 | <.0001 | 0.0686 8,035 1.83 8,035 1.83 ] 1.0000 | 0.0000
Hematologic disease 43,351 0.82 3,598 0.8 | 0.0619 | 0.0029 1,695 0.39 1,695 0.39 | 1.0000 | 0.0000
Mental and Behavioral disorders 849,402 16.16 | 59,588 13.22 | <0001 | 0.0829 | 54,724 1247 | 54,724 12.47 | 1.0000 | 0.0000
Immune deficiency, HIV infection 3,112 0.06 281 0.06 | 0.4034 | -0.0013 35 0.00 35 0.00 | 1.0000 | 0.0000
0 323,119 6.15 | 148917 33.04 | <.0001 | 0.7043 | 147,924 33.72 | 147,924 33.72 | 1.0000 | 0.0000
gt?ii)agefm 1-5 948,278 18.04 | 95,555 21.2 93,963 21.42 | 93,963 21.42
6-10 1,054,716 20.06 | 67,523 14.98 65,515 14.93 | 65,515 14.93
11-15 915,367 17.41 | 47,764 10.6 45,689 1041 | 45,689 10.41
over 16 2015984 38.35| 90,899 20.17 85,646 19.52 | 85,646 19.52
0 1673054 31.82 | 269,642 59.83 | <.0001 | 0.4494 | 265,607 60.54 | 265,607 60.54 | 1.0000 | 0.0000
No. of d i 1-2 1237430 23.54 | 54,685 12.13 52,952 12.07 | 52,952 12.07
rugs 3-4 1,004985 19.12 | 48,189 10.69 46,149 10.52 | 46,149 10.52
over 5 1341995 25.53 | 78,142 17.34 74,029 16.87 | 74,029 16.87
No. of Hospitalization(Mean, SD) 0.09 0.35 0.07 0.37 | <.0001 | 0.0395 0.02 0.15 0.02 0.15] 1.0000 | 0.0000
No. of ER(Mean, SD) 0.04 0.22 0.04 0.24 | <.0001 | 0.0018 0.02 0.02 0.02 0.02] 1.0000 | 0.0000




Table 5 Baseline characteristics of Age at 75 to 85 (Pfizer vs. None)

Age at 75 to 85 (Pfizer vs. None)

Before PSM After PSM(1:1 exact matching)
;ase(Pﬁze‘;l Clgnu'ol(No‘r)l/:) Povalue | SMD ;ase(Pﬁze:'/i C;)Inlrol(Noil/j) P-value | SMD
Total 1595434 © 100.00 | 136,409 : 100.00 128,789 | 100.00 | 128,789 | 100.00
SEX Male 671,186 42.07 | 52,887 38.77 | <.0001 | -0.0672 | 49,595 38.51 | 49,595 38.51 | 1.0000 | 0.0000
Female 924,248 57.93 | 83,522 61.23 79,194 61.49 | 79,194 61.49 | 1.0000 | 0.0000
AGE (Mean,SD) 79.30 2.98 79.97 3.11 | <.0001 | -0.2200 79.93 3.10 79.93 3.10 | 1.0000 | 0.0000
Endocrinopathy 857,459 53.74 | 54,718 40.11 | <.0001 | 0.2757 | 50,704 39.37 | 50,704 39.37 | 1.0000 | 0.0000
rcrjl(())r-bidity Cardiac disease 1,154036 72.33 | 80,340 58.90 | <.0001 | 0.2858 | 75,385 58.53 | 75,385 58.53 | 1.0000 | 0.0000
Chronic respiratory disease 676,838 4242 | 39221 28.75 | <.0001 | 0.2885 | 35,789 27.79 | 35,789 27.79 | 1.0000 | 0.0000
Renal disease and ESRD 124,264 7.79 9,505 6.97 | <.0001 | 0.0314 7,547 5.86 7,547 5.86 | 1.0000 | 0.0000
Viral hepatitis and Chronic liver disease | 162,440 10.18 8,085 5.93 | <.0001 | 0.1568 6,532 5.07 6,532 5.07 | 1.0000 | 0.0000
Chronic neurologic disease 532,903 334 | 46,437 34.04 | <.0001 | -0.0136 | 42,466 3297 | 42,466 32.97 | 1.0000 | 0.0000
Malignancy 85,897 5.38 7,373 5.41 | 0.7399 | -0.0009 5,386 4.18 5,386 4.18 | 1.0000 | 0.0000
Musculoskeletal and Rheumatologic disease | 63,212 3.96 4,026 2.95| <0001 | 0.0553 2,987 2.32 2,987 2.32 | 1.0000 | 0.0000
Hematologic disease 18,420 1.15 1,535 1.13 | 0.3312| 0.0028 603 0.47 603 0.47 | 1.0000 | 0.0000
Mental and Behavioral disorders 450,186 28.22 | 34,983 25.65 | <.0001 | 0.0580 | 31,875 2475 | 31,875 24.75 | 1.0000 | 0.0000
Immune deficiency, HIV infection 728 0.05 69 0.05 0.413 | -0.0023 5 0.00 5 0.00 | 1.0000 | 0.0000
0 40,515 2.54 | 26,861 19.69 | <.0001 | 0.6473 | 26,235 20.37 | 26,235 20.37 | 1.0000 | 0.0000
gl.(l)tiaagefnt 1-5 148,079 9.28 | 20,880 15.31 19,809 1538 | 19,809 15.38
6-10 231,715 1452 | 21,730 15.93 20,306 15.77 | 20,306 15.77
11-15 261,757 16.41 | 19,942 14.62 18,504 14.37 | 18,504 14.37
over 16 913,368 57.25| 46,996 34.45 43,935 34.11 | 43,935 34.11
0 267,993 16.8 | 48,166 3531 | <.0001 | 0.2853 | 45,965 35.69 | 45,965 35.69 | 1.0000 | 0.0000
No. of d i 1-2 273,830 17.16 | 14,225 10.43 13,355 10.37 | 13,355 10.37
rugs 34 320,587 20.09 | 18,209 13.35 16,913 13.13 | 16,913 13.13
over 5 733,024 45.95 | 55,809 40.91 52,556 40.81 | 52,556 40.81
No. of Hospitalization(Mean, SD) 0.11 0.40 0.12 0.44 | <.0001 | -0.0175 0.08 0.30 0.08 0.30 | 1.0000 | 0.0000
No. of ER(Mean, SD) 0.11 0.11 0.12 0.12 | <.0001 | -0.0535 0.04 0.21 0.04 0.21 | 1.0000 | 0.0000
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Table 6 AFZ-utd S5 3 LN 5T TAE

Case Control P-value
N % N %
All 4 0.00010 18 0.00047 0.0028
- Age at 18 to 59 (Moderna vs. None) 0 0.00000 3 0.00036 0.0833
- Age at 18 to 59 (Pfizer vs. None) 2 0.00008 7 0.00029 0.0956
- Age at 60 to 75 (Astrazeneca vs. None) 2 0.00046 5 0.00114 0.2568
- Age at 75 to 85 (Pfizer vs. None) 0 0.00000 3 0.00233 0.0833

@ $3¥v)(Hazard Ratio) &4

: COVID-19 #Al Bojo] mE ZAd-uie S35+ 2 23N S TAARS AA =57
oA WAIFRATo] TAHOE FostA A UEFSTHHR:0.221(0.0.75,0.652), p=0.0063). 3}A|
T AHEAE AR B4 A3, Age at 18 to 59 (Pfizer vs. None)¥} Age at 18 to 59 (Moderna
vs. None)&= SAA SR F23k Zpo|E HolA| ggktt

Table 7 Ax-vld S35 2 BHIAH S5 TA 9 FHazard ratio)

Hazard Ratio 95% CI P-value
All 0.221 0.075 0.652 0.0063
- Age at 18 to 59 (Moderna vs. None) - - - -
- Age at 18 to 59 (Pfizer vs. None) 0.285 0.059 1.372 0.1175
- Age at 60 to 75 (Astrazeneca vs. None) 0.393 0.076 2.027 0.2648
- Age at 75 to 85 (Pfizer vs. None) - - - -
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(CS) Evidence convincingly supports a causal relationship
277} AgEAlE dse oA skt

(FA) Evidence favors acceptance of a causal relationship
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