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3 1 ICD-10 codes used for identification of infectious condition
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AQ00,

Cholera;

A01,

Typhoid and paratyphoid fevers;

A02,

Other salmonella infections;

A03,

Shigellosis;

A04,

Other bacterial intestinal infections:

A0,

Other bacterial foodborne intoxications, not elsewhere classified (NEC);

A09,

Other gastroenteritis and colitis of infectious and unspecified origin:

A20,

Plague;

A21,

Tularaemia;:

A23,

Brucellosis:

A24,

Glanders and Melioidosis;

A25,

Rat-bite fevers:

A26,

Erysipeloid;

A27,

Leptospirosis;

A28,

Other zoonotic bacterial diseases, NEC:

A3l,

Infection due to other mycobacteria;

A32,

Listeriosis:

A35,

Other tetanus:

A36,

Diphtheria;

A37,

Whooping cough;

A38,

Scarlet fever;

A39,

Meningococcal infection;

A40,

Streptococcal sepsis;

Adl,

Other sepsis;

A4,

Actinomycosis;

A43,

Nocardiosis:

Ad4,

Bartonellosis:

A46,

Erysipelas:

A48,

Other bacterial diseases, NEC:

A49,

Bacterial infection of unspecified site:

Ab4,

Gonococcal infection:

AbS,

Chlamydial lymphogranuloma (venereum):

A5G,

Other sexually transmitted chlamydial diseases:

Ab7,

Chancroid:

AbS,

Granuloma inguinale;

AB3,

Other predominantly sexually transmitted diseases, NEC;

Ab4,

Unspecified sexually transmitted disease;

ABS,

Relapsing fevers;

AB9,

Other spirochaetal infections;

A0,

Chlamydia psittaci infection,

A74,

Other diseases caused by chlamydiae;

A75,

Typhus fever;

A77,

Spotted fever (tick-borne rickettsioses);

A8,

Q fever:

A79,

Other rickettsioses;

B37,

Candidiasis;

B38,

Coccidioidomycosis;




B39,

Histoplasmosis;

B40,

Blastomycosis;

B41,

Paracoccidioidomycosis:

B42,

Sporotrichosis:

B43,

Chromomycosis and pheomycotic abscess;

B44,

Aspergillosis;

B45,

Cryptococcosis:

B46,

Zygomycosis:

B48,

Other mycoses, NEC;

B49,

Unspecified mycosis:

B99,

Other and unspecified infectious diseases:

D71,

Progressive septic granulomatosis;

GO0,

Bacterial meningitis, NEC;

GO1,

Meningitis in bacterial diseases classified elsewhere;

GO02,

Meningitis in other infectious and parasitic diseases classified elsewhere;

GO3,

Meningitis due to other and unspecified causes;

G04,

Encephalitis, myelitis and encephalomyelitis;

GO5,

Encephalitis, myelitis and encephalomyelitis in diseases classified elsewhere;

GO6,

Intracranial and intraspinal abscess and granuloma:

GO7,

Intracranial and intraspinal abscess and granuloma in diseases classified elsewhere:

G08,

Intracranial and intraspinal phlebitis and thrombophlebitis;

H66,

Suppurative and unspecified otitis media;

H67,

Otitis media in diseases classified elsewhere;

H70,

Mastoiditis and related conditions:

130,

Acute pericarditis;

132,

Pericarditis in diseases classified elsewhere:

133,

Acute and subacute endocarditis;

138,

Endocarditis, valve unspecified;

139,

Endocarditis and heart valve disorders in disease classified elsewhere;

180,

Phlebitis and thrombophlebitis;

188,

Nonspecific lymphadenitis;

[891, Lymphangitis:

JO1,

Acute sinusitis;

]02,

Acute pharyngitis;

]J03,

Acute tonsillitis:

]04,

Acute laryngitis and tracheitis:

JO5,

Acute obstructive laryngitis (croup) and epiglottitis;

J13,

Pneumonia due to Streptococcus pneumoniae;

J14,

Pneumonia due to Hemophilus influenzae:

J15,

Bacterial pneumonia, NEC;

J16,

Pneumonia due to other infectious organisms, NEC:;

J17,

Pneumonia in diseases classified elsewhere;

J18,

Pneumonia, organism unspecified;

]20,

Acute bronchitis;

]21,

Acute bronchiolitis;

122,

Unspecified acute lower respiratory infection;

]340, Abscess, furuncle and carbuncle of nose;

J36,

Peritonsillar abscess;

]85,

Abscess of lung and mediastinum;

]86,

Pyothorax;

190,

Pleurisy with effusion;

J91,

Pleural effusion in conditions classified elsewhere:;

K35,

Acute appendicitis;

K36,

Other appendicitis;

K37,

Unspecified appendicitis;

K57,

Diverticulitis of intestine (small, large);




K60, Fissure and fistula of anal and rectal regions:

K61, Abscess of anal and rectal regions:

K630, Abscess of intestine;

K631, Perforation of intestine (nontraumatic);

K632, Fistula of intestine;

K65, Peritonitis;

K67, Disorders of peritoneum in infectious diseases classified elsewhere:

K75, Other inflammatory liver diseases:;

K81, Cholecystitis;

K85, Acute pancreatitis;

L00, Staphylococcal scalded skin syndrome;

LO1, Impetigo:

L02, Cutaneous abscess, furuncle and carbuncle;

L03, Cellulitis;

L04, Acute lymphadenitis:

L08, Other local infections of skin and subcutaneous tissue;

MOO, Pyogenic arthritis;

MO1, Direct infections of joint in infectious and parasitic diseases classified elsewhere;

M86, Osteomyelitis;

N10, Acute pyelonephritis;

N12, Pyelonephritis NOS;

N20, Calculous pyelonephritis;

N41, Inflammatory diseases of prostate:

N45, Orchitis and epididymitis:

N49, Inflammatory disorders of male genital organs, NEC;

N61, Inflammatory disorders of breast;

N70, Salpingitis and oophoritis;

N71, Inflammatory disease of uterus, except cervix;

N72, Inflammatory disease of cervix uteri:

N73, Other female pelvic inflammatory diseases:

N74, Female pelvic inflammatory disorders in diseases classified elsewhere;

N76, Other inflammation of vagina and vulva:

N77, Vulvovaginal ulceration and inflammation in diseases classified elsewhere;

N82, Fistulae involving female genital tract;

R0O2, Gangrene, NEC;

R50, Fever of other and unknown origin;

R65, Systemic Inflammatory Response Syndrome;

U80, Agent resistant to penicillin and related antibiotics;

U81, Agent resistant to vancomycin and related antibiotics:

U88, Agent resistant to multiple antibiotics;

U89, Agent resistant to other and unspecified antibiotic

D733, Abscess of spleen;

D738, Perisplenitis:

E060, Abscess of thyroid;

E321, Abscess of thymus:

HO50, Acute inflammation of orbit;

H440, Purulent endophthalmitis;

H441, Other endophthalmitis;

H600, Abscess of external ear;

H601, Cellulitis of external ear;

H602, Malignant otitis externa:

H603, Other infective otitis externa;

H608, Other otitis externa;

H609, Otitis externa, unspecified;

H610, Perichondritis of external ear:

H620, Otitis externa in bacterial diseases classified elsewhere;




H622,

Otitis externa in mycoses:

H623,

Otitis externa in other infectious and parasitic diseases classified elsewhere;

H624,

Otitis externa in other diseases classified elsewhere;

1518,

Carditis (acute, chronic):

1831,

Varicose veins of lower extremities with inflammation;

1832,

Varicose veins of lower extremities with both ulcer and inflammation:

H750,

Mastoiditis in infectious and parasitic diseases classified elsewhere:

J383,

Abscess of vocal cord(s):

1387,

Abscess of larynx;

J390,

Retropharyngeal and parapharyngeal abscess:

J391,

Other abscess of pharynx:

440,

Chronic obstructive pulmonary disease with acute lower respiratory infection:

441,

Chronic obstructive pulmonary disease with acute exacerbation, unspecified;

1690,

Pneumonitis due to food and vomit;

J950,

Sepsis of tracheostomy stoma;

1985,

Mediastinitis:

J986,

Diaphragmatitis;

K044,

Acute apical periodontitis of pulpal origin;

K046,

Periapical abscess with sinus;

K047,

Periapical abscess without sinus;

K050,

Acute gingivitis;

K052,

Acute periodontitis:

K102,

Inflammatory conditions of jaws;

K103,

Alveolitis of jaws;

K112,

Sialoadenitis:

K113,

Abscess of salivary gland;

K122,

Cellulitis and abscess of mouth:

K140,

Abscess of tongue;

K221,

Fungal ulcer of oesophagus;

K223,

Perforation of oesophagus;

K251,

Acute gastric ulcer with perforation:

K252,

Acute gastric ulcer with both hemorrhage and perforation;

K255,

Chronic or unspecified gastric ulcer with perforation;

K256,

Chronic or unspecified gastric ulcer with both hemorrhage and perforation;

K261,

Acute duodenal ulcer with perforation;

K262,

Acute duodenal ulcer with both hemorrhage and perforation;

K265,

Chronic or unspecified duodenal ulcer with perforation:

K266,

Chronic or unspecified duodenal ulcer with both hemorrhage and perforation;

K271,

Acute peptic ulcer, site unspecified with perforation;

K272,

Acute peptic ulcer, site unspecified with both hemorrhage and perforation;

K275,

Chronic or unspecified peptic ulcer, site unspecified with perforation;

K276,

Chronic or unspecified peptic ulcer, site unspecified with both hemorrhage and perforation;

K281,

Acute gastrojejunal ulcer with perforation;

K282,

Acute gastrojejunal ulcer with both hemorrhage and perforation;

K285,

Chronic or unspecified gastrojejunal ulcer with perforation:

K286,

Chronic or unspecified gastrojejunal ulcer with both hemorrhage and perforation:

K383,

Fistula of appendix;

K388,

Intussusception of appendix;

K401,

Bilateral inguinal hernia, with gangrene;

K404,

Unilateral or unspecified inguinal hernia, with gangrene;

K411,

Bilateral femoral hernia, with gangrene:

K414,

Unilateral or unspecified femoral hernia, with gangrene;

K421,

Umbilical hernia with gangrene;

K431,

Ventral hernia with gangrene;

K441,

Diaphragmatic hernia with gangrene;

K451,

Other specified abdominal hernia with gangrene;




K461,

Unspecified abdominal hernia with gangrene;

K550,

Acute vascular disorders of intestine;

K551,

Chronic vascular disorders of intestine;

K559,

Vascular disorders of intestine, unspecified;

K561,

intussusception;

K562,

Volvulus;

K563,

Gallstone ileus:;

K564,

Other impaction of intestine:

K565,

Intestine adhesions (bands) with obstruction;

K566,

Other and unspecified intestinal obstruction:

K567,

[leus, unspecified;

K770,

Liver disorders in infectious and parasitic diseases classified elsewhere;

K800,

Calculus of gallbladder with acute cholecystitis;

K801,

Calculus of gallbladder with other cholecystitis;

K803,

Calculus of bile duct with cholangitis;

K804,

Calculus of bile duct with cholecystitis:

K820,

Obstruction of gallbladder;

K822,

Perforation of gallbladder;

K823,

Fistula of gallbladder;

K830,

Cholangitis:

K831,

Obstruction of bile duct;

K832,

Perforation of bile duct;

K833,

Fistula of bile duct:

K868,

Pancreatic necrosis not otherwise specified (NOS):

K931,

Megacolon in Chagas’ disease (B57.3+);

L050,

Pilonidal cyst with abscess;

M462,

Osteomyelitis of vertebra;

M463,

Infection of intervertebral disc (pyogenic);

M464,

Discitis, unspecified:

M465,

Other infective spondylopathies;

M491,

Brucella spondylitis (A23.-+);

M492,

Enterobacterial spondylitis (A01-A04+).

M493,

Spondylopathy in other infectious and parasitic diseases classified elsewhere;

M600,

Infective myositis;

M630,

Myositis in bacterial diseases classified elsewhere;

M632,

Myositis in other infectious diseases classified elsewhere;

M650,

Abscess of tendon sheath:

M651,

Other infective (teno) synovitis:

M680,

Synovitis and tenosynovitis in bacterial diseases classified elsewhere;

M710,

Abscess of bursa;

M711,

Other infective bursitis;

M715,

Other bursitis NEC:

M719,

Bursitis NOS;

M726,

Necrotising fasciitis;

M728,

Abscess of fascia:

M730,

Gonococcal bursitis (Ab4.4+);

M901,

Periostitis in other infectious diseases classified elsewhere;

M902,

Osteopathy in other infectious diseases classified elsewhere;

N136,

Pyonephrosis;

N151,

Renal and perinephric abscess;

N159,

Infection of kidney, NOS:

N390,

Urinary tract infection, site not specified;

N482,

Other inflammatory disorders of penis;

N510,

Gonococcal prostatitis (Ab4.2+):

Nb511,

Chlamydial epididymitis (A56.1+);

N512,

Balanitis in diseases classified elsewhere;




N431, Infected hydrocele;

N751, Abscess of Bartholin's gland;

N758, Bartholinitis:

N980, Infection associated with artificial insemination;

T793, Post-traumatic wound infection, NEC;

T801, Phlebitis following infusion, transfusion and therapeutic injection;

T802, Infections following infusion, transfusion and therapeutic injection:

T814, Infection following a procedure, NEC;

T826, Infection and inflammatory reaction due to cardiac valve prosthesis;

T827, Infection and inflammatory reaction due to other cardiac and vascular devices, implants and grafts;

T835, Infection and inflammatory reaction due to prosthetic device, implant and graft in urinary system;

T836, Infection and inflammatory reaction due to prosthetic device, implant and graft in genital tract;

T845, Infection and inflammatory reaction due to internal joint prosthesis;

T846, Infection and inflammatory reaction due to internal fixation device (any site):

T847, Infection and inflammatory reaction due to other intemal orthopedic prosthetic devices, implants and grafts:

T857, Infection and inflammatory reaction due to other internal prosthetic devices, implants and grafts:

T874, Infection of amputation stump: T880, Infection following immunization:

R572, Septic shock;

R578, Endotoxic shock;

R0O91, Pleurisy:

Table 2 ICD-10 based classification of organ dysfunction

195, Hypotension

J80, Adult respiratory distress syndrome

J81, Pulmonary edema

J96, Respiratory failure, NEC

F05, Delirium, not induced by alcohol and other psychoactive substances
F06, Other mental disorders due to brain damage and dysfunction and to physical disease
F09, Organic psychosis NOS

R40, Somnolence, stupor and coma

D65, Disseminated intravascular coagulation (defibrination syndrome)
D68, Other coagulation defects

D69, Purpura and other hemorrhagic conditions

K72, Hepatic failure, NEC

R17, Unspecified jaundice

N17, Acute renal failure

N19, Unspecified renal failure

R34, Anuria and oliguria

R572, Septic shock

1958, Other hypotension

1959, Hypotension, unspecified

R578, Other shock

R579, Shock, unspecified

T811, Shock (endotoxic, hypovolemic) during or following a procedure
J960, Acute respiratory failure

J969, Respiratory failure, unspecified

R090, Hypoxemia

R230, Cyanosis

7991, Dependence on respirator

G931, Anoxic brain damage, NEC

(G934, Encephalopathy, unspecified




(G938, Metabolic encephalopathy

R400, Somnolence

R401, Stupor

R410, Disorientation, unspecified

D688, Other specified coagulation defects

D689, Coagulation defect, unspecified

D695, Secondary thrombocytopenia

D696, Thrombocytopenia, unspecified

R233, Spontaneous ecchymoses

R791, Abnormal coagulation lab

K762, Central hemorrhagic necrosis of liver

K763, Infarction of liver

N990, Postprocedural renal failure

R944, Abnormal results of kidney function studies

7992, Dependence on renal dialysis

E872, Acidosis

Table 3 AT, AFEF & SF5HA +7HI 9 Z=)

T UG EIELS
g F4 07015, 07016, O7017, O7018,07020

OMO0581, M0582, M0583, M0586, M0587, M0588, M0859, Mb5830,
M5857, M5859




X Study design #1. Self Controlled Risk Interval study(SCRD
D Ne

O 389l A7dgoA nolgf 2 HMEA =il dA- FS7H7F Bad AErE o
MRNAS A A= dd F71Y A7 FE8A o 18y dA47HA] 5 A5 E 8
go=z COVID-19 WAl HF 5 TAsts o o 2
gtow, Wi A HrvE a7H

A =Zo tiaf 7 wek BlE"oe] AL 2T A7 Ailolt) wEbA] Z 219wl
HEF d&o] TAT Aoz FAHFE= AlZ|Risk interva)dt HF2 FFo] 7
(Post-vaccination Control interval) Ato]e] MAYE vlule RSN 59 ndd
stE 4 Utk

O & dF= A5 A dx2a% HAF & Uxe BF &8st 94 HF 13 o) T4
ol thate] s d= WA E v(ncidence rate ratio, IRR)Z %7}t

O
Jm

(2 748

O AFHE L AR

O B A7oE FUAZRP T AT AZRIAAFAEE AF0e WA 4T A
F ool ZAE NS AnUoR T

O w4l FEHe AP ol AFshe COVID-19 WA gEee Feah

O COVID-19 #4 HEAE 20219 49 1956 99 30974 1% o4 AFd Agow

O As4d  2¥#Agd COVID-19 HF 55 HKH(2021.02.26.~2022.12.3D} =R AZ} R A S
o] A olE ol 2~ A4 AE(2002.01.01.~2022.12.31.)

@ ATF717F : COVID-19 #xlo] 7134¢15 20213 2¢¥€ 269 HE Holg &8 715 Al7|7HA

@ &4 WE
O AF4A: A7 =98 F3rA+ (Self-controlled risk interval design)

o« H A9 Interval periode 42¥9E AolstH, 13 HEYEZRE 429< 9 T7HRIisk
interval risk period), 12} % A washout 7|ZH7Y)S Ak 4298 HF A =43
(Pre-vaccination control interval; pre-control period), Y& 73t ©]% washout(7¥) 717+<

A2 4298 HEF F o=+ Post-vaccination control interval; post-control period)®

A ofstaint

+ YAE H|(IRR:Incidence Rate Ratio)
IRR(@@): (No of event/person-time at Risk interval)/(No of event/parson-year at pre-vaccination control interval)
IRR(b): (No of event/parson-time at Risk mnterval)/(No of event/parson-year at post-vaccination control interval)



42‘3'3}’5 42days 4’20’&_;5
. g A A S T W

‘ Pre-vaccination control interval |‘ Risk interval “ Post-vaccination control interval
=

7 | t

M Wash out period 1% date of vaccination

O A+ e

AAR7IE | 22U 19 JFeF ARE 7IEo= 2021 42 1L7E 942 30€7HA 131 o] HFolEo] = A

* AT 71E, 184 mRt

C WA HE ool 24 = A

© 9=dl

C BUAF FH

A )71

+ @& 7]17Hobservation period)o]F AEANIHH(EALH TFAFo] ¢l 2 HdF Adsiat

© AFolgol wE A=

@ Fo =% FEVT W EE A2 HF

© TAE ¥ 4 APl mE F8 Vaccined| FREA A D Wl £4 3



Q) £443%

8~509), @ IXP dz o] & (49 91°1>4 M_Z BAE WE v msd.

= & YA HFT A dx 7oA HETe A Al i 2 E
—TLLOHH L6914, AF A% A 7Y A Fe L2149, AT F AP FdolAe
A 7= 1,70878 o] A T

» BE A"TONA O HE A otz 73 diH HE: A A3 A1y EHE ve
4.013.61-4.4NH o™, AFI1FHE MFEA A3, 18~594 Moderna &2 ZthH @
(IRR)>  3.72(2.52-5.49), 18~594] Pfizer #H<E ¢ I[RRo] 3.85(3.07-4.83), 60~744
Astrazeneca HE7o] IRRo] 3.71(3.12-4.40), 75~854] Pfizer HZE79 IRR9]
4.60(3.12-4.4000.2 TE A#HTo|A COVID-19 Al HFo] HEFo YIS =Y
T o= AHE RATHP value.00001)

r BEE AETANA HFT olF dix 3 uivl HE: AAd AF@ Y WHE e
0.99(0.93-1.06) 2.2 COVID-19 =4l HFo] HdZ TP gk A FoAo]
UetA ttey, dEIFE AFEA 23, 18~594] Moderna HET  (RR:
1.28(1.10-1.50)) &, 18~59A4] Pfizer = + (IRR: 1.28(1.10-1.50)°l 4 COVID-19 ¥ Al
Fol HEFo TIPS =¥ T o Z2AE EITHP value<.0000D). ®HH, 60~74A4]
Astrazeneca FHE7o IRRo] 0.92(0.83-1.03) 18]ar 75~854] Pfizer HZE729 IRR9]
0.88(0.79-0.98) .= COVID-19 WAl HFo] sHEZo] YAHARES ¢ & Uve TAF
A ZAE A=A &kt



Table 3 AT oI 5 2@ By 5
Outcome YHAIA} 5
AL AL RHN) Pre-vacc'ination i e Post-vac-cination
control interval control interval
All 31,562,181 421 1,691 1,708
- Age at 18 to 59 (Moderna) 5,362,243 32 119 82
- Age at 18 to 59 (Pfizer) 16,329,192 94 362 282
- Age at 60 to 74 (Astrazeneca) 7,440,899 165 612 663
- Age at 75 to 85 (Pfizer) 2,429,847 130 598 681
Table 4 Incidence rate ratio(IRR)
Risk interval vs, Pre-vaccination Risk interval vs, Post-vaccination
control interval control interval
IRR 95% CI p-value IRR 95% CI p-value
All 4.02 3.61 4.47 <.0001 0.99 0.93 1.06 0.7706
- Age at 18 to 59 (Moderna) 3.72 2.52 5.49 <.0001 1.28 1.10 1.50 0.0017
- Age at 18 to 59 (Pfizer) 3.85 3.07 4.83 <.0001 1.45 1.10 1.92 0.0095
- Age at 60 to 74 (Astrazeneca) 3.71 3.12 4.40 <.0001 0.92 0.83 1.03 0.1533
- Age at 75 to 85 (Pfizer) 4.60 3.81 5.56 <.0001 0.88 0.79 0.98 0.0204




X Study design #2. Target trial emulation(TTE)
e
O 12 d=dl= A7 g Z=3A+Self controlled case series, SCCS) A& %3 COVID-19%
A HF mE HEFY = 7 tinl JAF F ARV B E HE AEsATh
O

re

EA A= A EeH e COVID-19 WAl HFolda ARRIAFTE FFARE A
Sk " olE & o] &3 #zASFo, J4AE HA(Randomized control trial, RCT)e}F FAF
A A go] 753 EE moty A E<l Target trial emulation(TTE)S 712 2 &
sto 24 COVID-19 #Al H=E o R (Design 2-Do} Ao ZF(Design 2.2) W& HI=
o WYY S 4FEsIA T

Design 2-1. COVID-19 #4l HF o7 & g3 4 A &4

(D Intervention

(O COVID-19 vaccination
(2) Subject

O (Case) COVID-19 #4l 12} B 7]F, 2021 4€ 19 - 20219 9€ 309 HEAk

O (ControD) Case?] Index dateE 7|20 =2, 74 54 oy FEYdo] Y= = =, #F 7]
ZF W COVID-19 ¥4l HE olgo] gle AL

Trial group 1 (18-59y) Trial group 2 (60-74y) Trial group 3 (75-85y)

¢ Arm 1: Unvaccinated ¢ Arm 1: Unvaccinated e Arm 1: Unvaccinated
e Arm 2: Pfizer 13] L « Am 2 Asrazeneca 18] %5 ¢ Arm 2@ Pfizer 13 Z%
¢ Arm 3: Moderna 13] &%

(3) Index date
O (Case) 2021 49 19 - 2021 9€ 30¥(1zx A=2Y 719)

(O (Control) Case?] Index date(2021d 4€ 19 - 20213 9¢€ 309)= random uviA

(4) Eligible Criteria

D Index date 7

N
i)
Y
(@]
=
o
A
A
(o
)
o
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@ HBV(B16), HCV(B17, B18) 7+ =t= #l<¢|(Index date -1 ~ ALL)
® Index date 5% ©]W] Anaphylactic shock & Z= index date o]d XH-fx} AA A (T78.2,
T88.6, T78.0, T80.5)Index date -1 ~ -1825)
- Exclusion criteria
» A7 QR AA B2 A
» Ao saol e A
= Known COVID-19 infection (Index date -1 ~ ALL)
» o8 |
» A HF o]go] 234 Q)
= =2l

- EURF FH

o
73

rlr

(5) Follow-up period
QO Index date 7]1¥ 0-42¢

(6) Case-control Matching variables(Nearest greedy, greedy 0.2)

: RE W49 th3te] case/control exact matching
O Age:unit 1
@ Sex
@ Coexisting condition
» Index date’]& A 193t 9 ZE HA(FS, 239 23, o8, 4D
= iEFbold 7EoE F&
= Table 1. Definition of coexisting disease =
@ Medical utilization
« A 19zE 9 F34 0, 1-5, 6-10, 11-15, 163] ©]X4)
= A 193 49 Y H A LAE )
= A 1A S5 Ud 3
® Number of concurrent drugs
» FAEIE 4 (FY AZEE grouping
» Index date 71 @A Fo FA BT oA M
= Unit; 0,1,3,5 °]7
® JAEFAAWA HF 52019 to 2020)

Table 5 Definition of coexisting disease

Disease category Code

Endocrinopathy N FEF, AEFET 8
Diabetes El10-14

IDDM EI0
NIDDM without complication E11.9 EI12.9, EI13.9, EI4.9

NIDDM with complication E11.0-8, EI12.0-8, E13.0-8, EI14.0-8



Disease category

Code

Thyroid disease
Hypothyroidism
Hyperthyroidism
Thyroiditis
Cushing syndrome

Osteoporosis

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

5 FEF

110-13, 115 (111.0, I12. 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

o FEF

J30-31 Chronic rhitnitis
J32 Chronic sinusitis
J33 Nasal polyp

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

J40-47, J98.2, J98.3
J60-70, J92

184, J99

J96.1 THE T FRH
J98.6 273 =7l
126 (PTE)

127.0, 127.2 (Pul HTN)

vy

Renal disease and ESRD
Hypertensive renal disease
Glomerular disease

Renal tubule-interstitial disease
Acute Renal failure

Chronic renal failure and ESRD

Urolithiasis

67 SEF

12, 113.1, 113.9
N00-08

N11-16

N17

N18-19, N25, Z49
N20-23

Viral hepatitis and Chronic liver disease

HBYV, acute and chronic
HCV, acute and chronic

Non-B, non-C hepatitis

Liver cirrhosis

5 FEF
B16, B17.0, B18.0, B18.1
B17.1, B18.2

B18.83, 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

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



Disease category Code

Transient cerebral ischemia G45-46

Stroke, Cerebral hemorrhage 160-69, 161, 164
Dementia F00-03
Malignancy 4 ZFEH

Solid organ, except respiratory and thyroid

Respiratory tract
Thyroid cancer

Hematologic

C00-26, C37-38, C40-72, C74-80, C97
C30-34, C39

C73

C81-96

Musculoskeletal and Rheumatologic
disease

Rheumatic arthritis
SLE

Systemic connective tissue disease

N FEF
M05-06

M32
M31, M32-36, M45

Hematologic disease

N FEF

Coagulopathy D65-69 Coagulopathy
Bone marrow dysfunction D70-77
Mental and Behavioral disorders 6/ T+
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




2) A%
(1) TTE design 7|yt data set 1% Zu}

Table 6 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;:) Clgntrol(No‘r)l/:) Povalue | SMD C;se(Modet:r) C;)Introl(Nozl/j) Pvalue | SMD
Total 3296534 100.0 | 3212555 100.0 849,621 100.0 | 849,621 100.0
SEX Male 1,772514 53.8 | 1,727,561 53.8 | 0.8724 | 0.0001 | 522,809 61.5| 522,809 61.5 1.000 | 0.0000
Female 1,524020 46.2 | 1484994 46.2 326,812 38.5| 326,812 38.5 1.000 | 0.0000
AGE (Mean,SD) 41.57 12.0 36.82 10.4 | <.0001 | 0.4238 36.95 10.0 36.95 10.0 1.000 | 0.0000
Endocrinopathy 416,800 12.6 | 177,682 5.5 | <.0001 | 0.2494 | 43,057 5.1 43,057 5.1 1.000 | 0.0000
rcrjlgr-bidity Cardiac disease 381,109 11.6 | 199,458 6.2 | <0001 | 0.1889 | 45,011 5.3 | 45,011 5.3 1.000 | 0.0000
Chronic respiratory disease 857,014 26.0 | 609,680 19.0 | <.0001 | 0.1687 | 159,653 18.8 | 159,653 18.8 1.000 | 0.0000
Renal disease and ESRD 63,153 1.9 | 40,637 1.3 | <.0001 | 0.0520 7,618 0.9 7,618 0.9 1.000 | 0.0000
Viral hepatitis and Chronic liver disease | 163,646 50| 82,933 2.6 | <0001 | 0.1253| 17,974 2.1 17,974 2.1 1.000 | 0.0000
Chronic neurologic disease 85,485 2.6 | 55,105 1.7 | <0001 | 0.0605| 11,401 1.3 ] 11,401 1.3 1.000 | 0.0000
Malignancy 56,059 1.7 | 34,255 1.1 | <0001 | 0.0543 6,223 0.7 6,223 0.7 1.000 | 0.0000
Musculoskeletal and Rheumatologic disease | 52,906 1.6 | 31,929 1.0 | <.0001 | 0.0540 6,310 0.7 6,310 0.7 1.000 | 0.0000
Hematologic disease 13,571 0.4 13,121 04| 05171 | 0.0005 1,496 0.2 1,496 0.2 1.000 | 0.0000
Mental and Behavioral disorders 261,482 7.9 | 209,539 6.5 | <.0001 | 0.0545| 49,366 5.8 49,366 5.8 1.000 | 0.0000
Immune deficiency, HIV infection 1,536 0.1 1,549 0.1 | 0.3416 | -0.0007 99 0.0 99 0.0 1.000 | 0.0000
Hx of vaccination Influenza 827,362 25.1 | 407,165 12.7 | <.0001 | 0.3215| 91,985 10.8 | 91,985 10.8 1.000 | 0.0000
0 577,760 17.5 | 1256,157 39.1 | <0001 | 0.3847 | 291,703 34.3 ] 291,703 343 1.000 | 0.0000
gﬁ{pa(;im 1-5 1321297 40.1 | 1049893 32.7 363,714 42.8 | 363,714 42.8
6-10 641,119 19.5 | 421,631 13.1 94,419 11.1 | 94,419 11.1
11-15 343,549 10.4 | 215,227 6.7 46,218 54| 46,218 5.4
over 16 412,809 12.5 | 269,647 8.4 53,567 6.3 | 53,567 6.3
0 2450727 74.3 | 2826502 88.0 | <.0001 | 0.3110 | 762,063 89.7 | 762,063 89.7 1.000 | 0.0000
No. of d  1-2 394,050 12.0 | 173,487 5.4 38,511 45| 38511 4.5
rugs 34 264,650 8.0 | 124,715 3.9 28,632 34| 28,632 34
over 5 187,107 5.7 | 87,851 2.7 20,415 24| 20415 2.4
No. of Hospitalization(Mean, SD) 0.05 0.3 0.04 0.2 | <0001 | 0.0384 0.03 0.2 0.03 0.2 1.000 | 0.0000
No. of ER(Mean, SD) 0.02 0.2 0.03 0.2 | <.0001 | -0.0288 0.02 0.1 0.02 0.1 1.000 | 0.0000




Table 7 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 9686408 100.0 | 3212555 100.0 2,187369 100.0 | 2,187369 100.0
SEX Male 4925,709 50.9 | 1727561 53.8 | <.0001 | 0.0586 | 1121328 51.3 | L121328 51.3 1.000 | 0.0000
Female 4760699 49.2 | 14849% 46.2 1066041 48.7 | 1066041 48.7 1.000 | 0.0000
AGE (Mean,SD) 39.67 12.7 36.82 10.4 | <.0001 | 0.2459 36.89 10.7 36.89 10.7 1.000 | 0.0000
Endocrinopathy L117358 11.5 ]| 177,682 55| <0001 | 0.2162 | 112,056 5.1 112,056 5.1 1.000 | 0.0000
r(il(())r_bi dity Cardiac disease 1049204 10.8 | 199,458 6.2 | <0001 | 0.1662 | 126,461 5.8 | 126,461 5.8 1.000 | 0.0000
Chronic respiratory disease 2600810 27.5 | 609,680 19.0 | <.0001 | 0.2021 | 422,564 19.3 | 422,564 19.3 1.000 | 0.0000
Renal disease and ESRD 182,895 1.9 | 40,637 1.3 | <0001 | 0.0500 | 21,085 1.0| 21,085 1.0 1.000 | 0.0000
Viral hepatitis and Chronic liver disease | 448,016 4.6 | 82933 2.6 | <0001 | 0.1098 | 48,426 2.2 | 48,426 2.2 1.000 | 0.0000
Chronic neurologic disease 225,341 2.3 | 55,105 1.7 | <0001 | 0.0434 | 30,397 14| 30,397 1.4 1.000 | 0.0000
Malignancy 156,117 1.6 | 34,255 1.1 | <0001 | 0.0475| 19,129 0.9 19,129 0.9 1.000 | 0.0000
Musculoskeletal and Rheumatologic disease | 139,029 1.4 31,929 1.0 | <.0001 | 0.0403 | 15,788 0.7 | 15,788 0.7 1.000 | 0.0000
Hematologic disease 40,493 04| 13,121 0.4 ] 0.0203 | 0.0015 4,390 0.2 4,390 0.2 1.000 | 0.0000
Mental and Behavioral disorders 725,183 7.5 | 209,539 6.5 | <0001 | 0.0378 | 136,712 6.3 136,712 6.3 1.000 | 0.0000
Immune deficiency, HIV infection 4,971 0.1 1,549 0.1 | 0.0321 | 0.0014 330 0.0 330 0.0 1.000 | 0.0000
Hx of vaccination Influenza 2589461 26.7 | 407,165 12.7 | <.0001 | 0.3591 | 298,524 13.7 | 298,524 13.7 1.000 | 0.0000
0 1679038 17.3 | 1256157 39.1 | <.0001 | 0.3778 | 852,343 39.0 | 852,343 39.0 1.000 | 0.0000
I(\)Igﬁjaggnt 1-5 3936906 40.6 | 1049893 32.7 678,195 31.0 | 678,195 31.0
6-10 1,902,021 19.6 | 421,631 13.1 314,979 14.4 | 314,979 14.4
11-15 986,100 10.2 | 215,227 6.7 155,926 7.1 | 155,926 7.1
over 16 1182343 12.2 | 269,647 8.4 185,926 8.5 | 185,926 8.5
0 7393238 76.3 | 2826502 88.0 | <.0001 | 0.2641 | 1925235 88.0 | 1925235 88.0 1.000 | 0.0000
No. of d i 1-2 1,097,306 11.3 | 173,487 5.4 120,730 5.5 120,730 5.5
rugs 3-4 723,668 7.5 1 124,715 3.9 85,691 391 85,691 3.9
over 5 472,196 49| 87,851 2.7 55,713 2.6 | 55,713 2.6
No. of Hospitalization(Mean, SD) 0.04 0.2 0.04 0.2 | <0001 | 0.0129 0.03 0.2 0.03 0.2 1.000 | 0.0000
No. of ER(Mean, SD) 0.02 0.2 0.03 0.2 -0.0420 0.02 0.1 0.02 0.1 1.000 | 0.0000




Table 8 Baseline characteristics of Age at 60 to 74 (Astrazeneca vs. None)

Age at 60 to 74 (Astrazeneca vs. None)

Before PSM After PSM(1:1 exact matching)
Cais(AstrazeI;/eoca) C;)Introl(Nozl/:) Pvalue | SMD Cais(AstmzeI(:/eoca) C;)Introl(Nozl/j) Pvalue | SMD
Total 3946343 100.0 | 407,654 100.0 367,935 100.0 | 367,935 100.0
SEX Male 1953259 49.5 | 193,605 47.5| <.0001 | -0.0401 | 180,905 49.2 | 180,905 49.2 1.000 | 0.0000
Female 1,993,084 50.5 | 214,049 52.5 187,030 50.8 | 187,030 50.8 1.000 | 0.0000
AGE (Mean,SD) 65.72 4.2 65.40 4.1 | <0001 | 0.0766 65.06 4.0 65.06 4.0 1.000 | 0.0000
Endocrinopathy 1,884,756 47.8 | 124,750 30.6 0.3570 | 88,356 24.0 | 88,356 24.0 1.000 | 0.0000
rcrjl(())r_bidity Cardiac disease 1,546,329 39.2 | 97,815 24.0 | <.0001 | 0.3312 | 114,280 31.1 | 114,280 31.1 1.000 | 0.0000
Chronic respiratory disease 120,594 32.8 | 76,811 18.8 | <.0001 | 0.3232| 69,344 18.9 | 69,344 18.9 1.000 | 0.0000
Renal disease and ESRD 193,387 49| 13,573 3.3 | <.0001| 0.0791 9,668 2.6 9,668 2.6 1.000 | 0.0000
Viral hepatitis and Chronic liver disease | 435,513 11.0 | 24,156 59| <.0001| 0.1842| 19,517 5.3 | 19,517 53 1.000 | 0.0000
Chronic neurologic disease 517,400 13.1 | 38,225 9.4 | <0001 | 0.1184 | 31,899 8.7 31,899 8.7 1.000 | 0.0000
Malignancy 176,406 45| 16,281 40| <0001 | 0.0237 | 11,453 3.1 11,453 3.1 1.000 | 0.0000
Musculoskeletal and Rheumatologic disease | 123,717 3.1 8,353 2.1 | <0001 | 0.0684 5,735 1.6 5,735 1.6 1.000 | 0.0000
Hematologic disease 30,820 0.8 3,077 0.8 0.0703 | 0.0030 987 0.1 987 0.1 1.000 | 0.0000
Mental and Behavioral disorders 607,777 154 | 47,905 11.8 | <.0001 | 0.1067 | 40,946 11.1 | 40,946 11.1 1.000 | 0.0000
Immune deficiency, HIV infection 2,249 0.1 246 0.1 | <0001 | -0.0014 17 0.0 17 0.0 1.000 | 0.0000
Hx of vaccination Influenza 2559,161 64.9 | 97,335 239 | <.0001 | 0.9052 | 92,380 25.1 | 92,380 25.1 1.000 | 0.0000
0 270,482 6.9 | 142,781 35.0 | <.0001| 0.7103 | 120,178 32.7 | 120,178 32.7 1.000 | 0.0000
g{?ii)agefm 1-5 748,505 19.0 | 86,927 21.3 84,473 23.0| 84,473 23.0
6-10 807,035 20.5| 59,781 14.7 56,554 154 | 56,554 154
11-15 686,707 17.4 | 41,487 10.2 38,083 10.4 | 38,083 10.4
over 16 1433614 36.3 | 76,678 18.8 68,647 18.7 | 68,647 18.7
0 1,306,347 33.1 | 255,026 62.6 | <.0001 | 0.4928 | 227,193 61.8 | 227,193 61.8 1.000 | 0.0000
No. of d | 1-2 940,682 23.8 | 49,987 12.3 47,042 12.8 | 47,042 12.8
rugs 3-4 749,693 19.0 | 42,287 10.4 38,958 10.6 | 38,958 10.6
over 5 949,621 24.1 | 60,354 14.8 54,742 149 | 54,742 14.9
No. of Hospitalization(Mean, SD) 0.08 0.3 0.06 0.3 | <0001 | 0.0488 0.04 0.2 0.04 0.2 1.000 | 0.0000
No. of ER(Mean, SD) 0.03 0.2 0.03 0.5 0.2814 | 0.0011 0.02 0.1 0.02 0.1 1.000 | 0.0000




Table 9 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;Z) Clgnu'ol(No‘r)l/:) Povalue | SMD ;ase(Pﬁze:Z C;)Introl(Nozl/j) P-value | SMD
Total 1,123028 100.0 | 99,459 100.0 69,192 100.0 | 69,192 100.0
SEX Male 458,186 40.8 | 37,918 38.1 | <.0001 | -0.0547 | 44,274 64.0 | 44,274 64.0 1.000 | 0.0000
Female 664,842 59.2 | 61,541 61.9 24918 36.0 | 24,918 36.0 1.000 | 0.0000
AGE (Mean,SD) 79.22 3.0 79.73 3.1 | <.0001 | -0.1709 79.95 3.1 79.95 3.1 1.000 | 0.0000
Endocrinopathy 801,762 714 | 54,318 54.6 | <.0001 | 0.3529 | 40,893 59.1| 40,893 59.1 1.000 | 0.0000
rcrjl(())r-bidity Cardiac disease 592,459 52.8 | 36,869 37.1 | <.0001 | 0.3194| 25,288 36.6 | 25,288 36.6 1.000 | 0.0000
Chronic respiratory disease 458,175 40.8 | 26,134 2.1 | <0001 | 03113 | 19,503 28.2 | 19,503 28.2 1.000 | 0.0000
Renal disease and ESRD 80,665 7.2 5,854 5.9 | <.0001 | 0.0525 3,650 5.3 3,650 5.3 1.000 | 0.0000
Viral hepatitis and Chronic liver disease | 112,938 10.1 5,883 59| <.0001 | 0.1532 3,355 4.9 3,355 4.9 1.000 | 0.0000
Chronic neurologic disease 344,261 30.7 | 25,819 26.0 | <.0001 | 0.1044 | 18,576 26.9 | 18,576 26.9 1.000 | 0.0000
Malignancy 58,340 5.2 5,146 5.2 0.7759 | 0.0009 3,125 4.5 3,125 4.5 1.000 | 0.0000
Musculoskeletal and Rheumatologic disease | 41,850 3.7 2,580 2.6 | <0001 | 0.0648 1,133 1.6 1,133 1.6 1.000 | 0.0000
Hematologic disease 12,180 1.1 1,003 1.0 | 0.0259 | 0.0075 283 0.4 283 0.4 1.000 | 0.0000
Mental and Behavioral disorders 298,408 26.6 | 21,307 21.4 | <.0001 | 0.1208 | 14,028 20.3 | 14,028 20.3 1.000 | 0.0000
Immune deficiency, HIV infection 488 0.0 48 0.1 | 0.4876 | -0.0022 3 0.0 3 0.0 1.000 | 0.0000
Hx of vaccination Influenza 1,067,667 95.1 | 55,253 55.6 | <0001 | 1.0311| 45,595 65.9 | 45,595 65.9 1.000 | 0.0000
0 33,014 2.9 | 24,020 242 | <.0001 | 0.7087 | 11,922 17.2| 11,922 17.2 1.000 | 0.0000
gl?@géﬁ 1-5 112,073 10.0 | 15,344 15.4 12,506 18.1 | 12,506 18.1
6-10 169,640 15.1 ] 15,270 15.4 11,562 16.7 | 11,562 16.7
11-15 189,064 16.8 | 13,463 13.5 10,010 14.5| 10,010 14.5
over 16 619,237 55.1| 31,362 31.5 23,192 33.5| 23,192 33.5
0 200,810 17.9 | 40,773 41.0 | <.0001 | 0.3869 | 24,929 36.0 | 24,929 36.0 1.000 | 0.0000
No. of d | 1-2 204,023 1821 11,035 11.1 8,017 11.6 8,017 11.6
rugs 3-4 231,960 20.7 | 13,326 13.4 9,774 14.1 9,774 14.1
over 5 486,235 43.3 | 34,325 34.5 26,472 38.3 | 26,472 38.3
No. of Hospitalization(Mean, SD) 0.10 0.4 0.10 0.4 | <0001 | 0.0169 0.05 0.1 0.05 0.1 1.000 | 0.0000
No. of ER(Mean, SD) 0.05 0.3 0.06 0.3 | <.0001 | -0.0303 0.03 0.2 0.03 0.2 1.000 | 0.0000




(2) TTE design 7%+ 37} A%

O ¢E

B 712k 0] NEF QA AR S 700%o)H, COVID-19 WAL 13 o4 Feoidt &
ZAHE A= 129%8(0.02%), 7T 2K =)+ 242%(0.03%) 2., COVID-19 =4l Fofo
hE WAE HE WA FoFolA FAFOE fol5hl WAl e THp=<.000D).
AGTH AREA AFNNE BE ARTZAN WAL 13 ol Fold IAT(RAD)
of vEAF(E =)ol v NPZF BYEo] FAYOE FostA e Ao vehgd
(p=<.000D).

Table 10 HdZF DA E(%)

Case Control P-value

N % N %
All 700 0.02 1799 0.05 <.0001
- Age at 18 to 59 (Moderna vs. None) 129 0.02 242 0.03 <.0001
- Age at 18 to 59 (Pfizer vs. None) 287 0.01 645 0.03 <.0001
- Age at 60 to 74 (Astrazeneca vs. None) 165 0.04 472 0.13 <.0001
- Age at 75 to 85 (Pfizer vs. None) 119 0.17 440 0.64 <.0001

@ 93 ¥)(Hazard Ratio)

4

#Z 7|12k Wi, COVID-19 Al Fojo] mE AT TAAI LS A A8 2 449 Al
AR ToA EF A FoAL(@EA)o] TAX SR FosAl WA YESTHP=<.0001D).

= e

Table 11 & =24 < d(Hazard ratio)

Hazard Ratio 95% CI P-value
All 0.39 0.36 0.43 <.0001
- Age at 18 to 59 (Moderna vs. None) 0.53 0.43 0.66 <.0001
- Age at 18 to 59 (Pfizer vs. None) 0.45 0.39 0.51 <.0001
- Age at 60 to 74 (Astrazeneca vs. None) 0.35 0.29 0.42 <.0001
- Age at 75 to 85 (Pfizer vs. None) 0.27 0.22 0.33 <.0001




Design 2-2. COVID-19 ¥4 FRo] m& HPF TAAE £4

(D Intervention

O COVID-19 vaccine %

(2) Subject

O COVID-19 WAl 1z B 7]& 20219 49 19 - 2021@ 9€¢€ 30¥¢ H= A =,
mRNA(Pfizer %=+ Moderna)¢} Astrazeneca W21 HZx}

= Age group 1 (18-59y)
= Age group 2 (60-74y)
= Age group 3 (75-85y)

(3) Index date

O 20219 4€ 1¥ - 20219 9€ 30€40A HEFY 71

(4) Eligible Criteria

@ Index date 7= #A 67047t ddgo]
@ Index date 7]1& -7 - -90¥ Abo] 54 ULE ¢l
Q RE A= A EY Z=(VXXX)E Index date - 1 ~ - 3659 71& R A31A] ofof 3+
@ HBV(B16), HCV(B17, B18) ##= #l¢l(Index date -1 ~ ALL)
® Index date 5@ o] Anaphylactic shock & Z= index date o]d R{A AA A9 (T78.2,
T88.6, T78.0, T80.5)(Index date -1 ~ -1825)
- Exclusion criteria
» A7 QGFERIAH 2 A
= FolswEel d= A

» Known COVID-19 infection (Index date -1 ~ ALL)

- 98§

- U HE ool 23 Y A
CED)
- BURF FE

(5) Follow-up period
QO Index date 7]1¥ 0-42¢

(6) Case-control Matching variables(Nearest greedy, greedy 0.2)

» B W tiske] exact matching



@ Age:unit 1

Sex

© Coexisting condition

» Index date’]& A 197 3ld Z= HA(
= iEFbold 7EoE F&

= Table 1. Definition of coexisting disease %=

10 Medical utilization

» A 13ExE o F34 (0, 1-5, 6-10, 11-15, 163] ©]/)
= F7 143 99 AR H o HaE 7H)

- BA 1d $FA Y A5

@ Number of concurrent drugs

» FARIE 47 (FY AZEE grouping

» Index date 7|& @A Fof FA AT oA AT

= Unit; 0,1,3,5 o]

@ JEFAAMA HF 72019 to 2020)

A, B

N

A
(o



3 EAATG
(1) TTE design 7|yt data set 1% Zu}

Table 12 Baseline characteristics (Astrazenaca vs Pfizer or Moderna)

Age at 18 to 59 (Astrazeneca vs. mRNA)

Before PSM

After PSM(1:1 exact matching)

Astrazeneca Pfizer or Modema Pvalue | SMD Astrazeneca Pfizer or Modema Pvalue | SMD
N % N % N % N %
Total 6455848 100.0 | 19415539 100.0 1,767,539 100.0 | 1,767,539 100.0
SEX Male 3,153,147 48.8 | 9480293 48.8 0.557 | -0.0003 | 907,333 51.3 ] 907,333 51.3 1| 0.0000
Female 3,302,701 51.2 | 9935246 51.2 860,206 48.7 | 860,206 48.7 1| 0.0000
AGE (Mean,SD) 60.75 10.2 42.41 15.8 | <.0001 | 1.3790 48.28 10.3 48.28 10.3 1| 0.0000
Endocrinopathy 2567420 39.8 | 3037114 15.6 | <.0001 | 0.5598 | 334,666 18.9 | 334,666 18.9 1| 0.0000
I(;l(())l-bidity Cardiac disease 2152453 33.3 | 26711 13.9 | <.0001 | 0.4708 | 292,140 16.5 | 292,140 16.5 1| 0.0000
Chronic respiratory disease 21552901 33.4 | 5768643 29.7 | <.0001 | 0.0791 | 562,269 31.8 | 562,269 31.8 1| 0.0000
Renal disease and ESRD 280,314 4.3 | 442,614 2.3 | <0001 | 0.1155| 39,539 2.2 1 39,539 2.2 1| 0.0000
Viral hepatitis and Chronic liver disease | 646,952 10.0 | 976,024 5.0 | <0001 | 0.1902 | 110,613 6.3 110,613 6.3 1| 0.0000
Chronic neurologic disease 695,581 10.8 | 860,009 44| <0001 | 02411 | 71,640 41| 71,640 4.1 1| 0.0000
Malignancy 251,085 3.9 | 375,203 1.9 | <0001 | 0.1166 | 34,340 1.9 | 34,340 1.9 1| 0.0000
Musculoskeletal and Rheumatologic disease | 185,879 2.9 | 323,225 1.7 | <0001 | 0.0816 | 28,066 1.6 | 28,066 1.6 1| 0.0000
Hematologic disease 45,950 0.7 | 92,758 0.5 | <.0001 | 0.0304 4,848 0.3 4,848 0.3 1| 0.0000
Mental and Behavioral disorders 903,320 14.0 | 1,747510 9.0 | <.0001 | 0.1570 | 164,604 9.3 | 164,604 9.3 1| 0.0000
Immune deficiency, HIV infection 3,614 0.1 9,675 0.1 | <0001 | 0.0027 239 0.0 239 0.0 1| 0.0000
Hx of vaccination Influenza 3759898 58.2 | 6316154 32.5| <.0001 | 0.5345 | 666,458 37.7 | 666,458 37.7 1| 0.0000
0 503,547 7.8 | 295445 15.2 | <0001 | 0.5231 | 212,311 12.0 | 212,311 12.0 1| 0.0000
I(\)Istigagefm 1-5 1482837 23.0 | 7469579 38.5 624,342 35.3 | 624,342 353
6-10 1328839 20.6 | 3818151 19.7 377,706 21.4 | 377,706 21.4
11-15 1047214 16.2 | 2118490 10.9 223,960 12.7 | 223,960 12.7
over 16 2093411 32.4 | 3055274 15.7 329,220 18.6 | 329,220 18.6
0 26608419 41.3 | 13980000 72.0 | <.0001 | 0.5982 | 1,140,131 64.5 | 1,140,131 64.5 1| 0.0000
No. of | 1-2 1426,115 22.1 | 2296270 11.8 295,449 16.7 | 295,449 16.7
drugs 34 1,076,884 16.7 | 1645726 8.5 178,838 10.1 | 178,838 10.1
over 5 1284430 19.9 | 1496916 7.7 153,121 8.7 | 153,121 8.7
No. of Hospitalization(Mean, SD) 0.07 0.3 0.05 0.3 | <0001 | 0.0826 0.04 0.2 0.04 0.2 1| 0.0000
No. of ER(Mean, SD) 0.03 0.2 0.02 0.2 | <0001 | 0.0548 0.02 0.1 0.02 0.1 1| 0.0000




X 13 Baseline characteristics of Age at 18 to 59 (Astrazenaca vs Pfizer or Moderna)

Age at 18 to 59 (Astrazeneca vs. mRNA)

Before PSM After PSM(1:1 exact matching)
gsu‘azeneiz Pﬁi}er or Modozma Pvalue | SMD gsu‘azenecoz Pﬁi}er or Moczzma Pvalue | SMD
Total 1,606,328 100.0 | 1780032 100.0 1464412 100.0 | 1464412 100.0
SEX Male 796,688 49.6 | 8810425 49.5 | 0.0103 | -0.0021 | 779,604 53.2 | 779,604 53.2 | 46.760 | 0.0000
Female 809,640 50.4 | 8991607 50.5 684,808 46.8 | 684,808 46.8 1.000 | 0.0000
AGE (Mean,SD) 45.77 7.9 39.34 12.5 | <.0001 | 0.6171 44 .88 7.4 44 .88 7.4 1.000 | 0.0000
Endocrinopathy 243,147 15.1 | 1969026 11.1 | <0001 | 0.1075 | 200,275 13.7 | 200,275 13.7 1.000 | 0.0000
rcrjl(c))r-bi dity Cardiac disease 226,799 14.1 | 1884814 10.6 | <.0001 | 0.1210 | 177,053 12.1 | 177,053 12.1 1.000 | 0.0000
Chronic respiratory disease 517,293 32.2 | 5126056 28.8 | <.0001 | 0.0741 | 463,162 31.6 | 463,162 31.6 1.000 | 0.0000
Renal disease and ESRD 37,811 2.4 | 331,709 1.9 | <0001 | 0.0341 | 26,523 1.8 26,523 1.8 1.000 | 0.0000
Viral hepatitis and Chronic liver disease | 102,165 6.4 | 809,739 4.6 0.0798 | 80,844 55| 80,844 5.5 1.000 | 0.0000
Chronic neurologic disease 45,185 2.8 | 411,310 2.3 | <.0001 | 0.0318 | 30,389 2.1 | 30,389 2.1 1.000 | 0.0000
Malignancy 28,257 1.8 | 287,723 1.6 | <0001 | 0.0111 | 19,459 1.3 19,459 1.3 1.000 | 0.0000
Musculoskeletal and Rheumatologic disease | 29,006 1.8 | 262,627 1.5 | <.0001 | 0.0260 | 19,220 1.3 19,220 1.3 1.000 | 0.0000
Hematologic disease 7,072 0.4 | 74,692 0.4 | 0.0001 | 0.0032 3,199 0.2 3,199 0.2 1.000 | 0.0000
Mental and Behavioral disorders 143,181 8.9 | 1345781 7.6 | <.0001 | 0.0493 | 115,287 7.9 | 115287 7.9 1.000 | 0.0000
Immune deficiency, HIV infection 782 0.1 8,841 0.1 | 0.5929 | -0.0004 211 211.0 211 211.0 1.000 | 0.0000
Hx of vaccination Influenza 579,487 36.1 | 4924064 27.7| <.0001| 0.1813 | 516,601 35.3 | 516,601 353 1.000 | 0.0000
0 2895272 16.3 | 195,977 12.2 | <.0001 | 0.1896 | 189,423 12.9 | 189,423 12.9 1.000 | 0.0000
mﬁfm 1-5 7279855 40.9 | 589,637 36.7 561,536 38.4 | 561,536 38.4
6-10 3559982 20.0 | 344,748 21.5 315,036 21.5| 315,036 21.5
11-15 1,849012 10.4 | 199,488 12.4 173,560 11.9 | 173,560 11.9
over 16 2217911 12.5 | 276,478 17.2 224,857 15.4 | 224,857 15.4
0 13630000 76.6 | 1089,795 67.8 | <.0001 | 0.1619 | 1029771 70.3 | 1029771 70.3 1.000 | 0.0000
No. of d | 1-2 1,987,729 11.2 | 262,763 16.4 224,703 15.3 | 224,703 15.3
rugs 3-4 1,320991 7.4 | 148,338 9.2 125,569 8.6 | 125,569 8.6
over 5 858,665 4.8 | 105,432 6.6 84,369 5.8 | 84,369 5.8
No. of Hospitalization(Mean, SD) 0.05 0.2 0.05 0.3 | <0001 | 0.0289 0.04 0.2 0.04 0.2 1.000 | 0.0000
No. of ER(Mean, SD) 0.05 0.0 0.05 0.1 | <.0001 | 0.0555 0.02 0.1 0.02 0.1 1.000 | 0.0000




Table 14 Baseline characteristics of Age at 60 to 74 (Astrazenaca vs Pfizer or Moderna)

Age at 60 to 74 (Astrazeneca vs. mRNA)

Before PSM After PSM(1:1 exact matching)
gsu‘azeneijo Pﬁi}er or Modozma Pvalue |  SMD gsh‘azeneiz Pﬁﬁr or Modozma Pvalue | SMD
Total 4842733 100.0 | 308,746 100.0 296,826 100.0 | 296,826 100.0
SEX Male 2354090 48.6 | 130,455 42.3 | <.0001 | -0.1279 | 125,578 42.3 | 125,578 42.3 1.000 | 0.0000
Female 24880643 51.4 | 178,291 57.8 171,248 57.7 | 171,248 57.7 1.000 | 0.0000
AGE (Mean,SD) 65.69 4.2 64.44 40| <0001 | 0.3035 64.40 4.0 64.40 4.0 1.000 | 0.0000
Endocrinopathy 136,462 44.2 | 2319454 47.9 | <.0001 | 0.0257 | 129,884 43.8 | 129,884 43.8 1.000 | 0.0000
rcrjlgr-bidity Cardiac disease 118,699 38.5 | 1922432 39.7 | <.0001| 0.0742 | 112,116 37.8 | 112,116 37.8 1.000 | 0.0000
Chronic respiratory disease 102,932 33.3 | 1635821 33.8 | <.0001| 0.0093| 97,116 3271 97,116 32.7 1.000 | 0.0000
Renal disease and ESRD 15,906 5.2 | 242,137 5.0 | 0.0002 | -0.0069 | 12,742 43| 12,742 4.3 1.000 | 0.0000
Viral hepatitis and Chronic liver disease | 33,332 10.8 | 544,335 11.2 | <0001 | 0.0142 | 29,425 9.9 | 29,425 9.9 1.000 | 0.0000
Chronic neurologic disease 42,053 13.6 | 646,462 13.4 | <.0001 | -0.0079 | 37,651 12.7 | 37,651 12.7 1.000 | 0.0000
Malignancy 18,171 5.9 | 222,604 4.6 | <0001 | -0.0579 | 14,722 5.0| 14,722 5.0 1.000 | 0.0000
Musculoskeletal and Rheumatologic disease | 11,290 3.7 | 156,685 3.2 | <.0001 | -0.0231 8,717 2.9 8,717 2.9 1.000 | 0.0000
Hematologic disease 3,598 1.2 | 38,818 0.8 | <.0001 | -0.0369 1,625 0.6 1,625 0.6 1.000 | 0.0000
Mental and Behavioral disorders 51,065 16.5 | 756,894 15.6 | <.0001 | -0.0248 | 46,348 15.6 | 46,348 15.6 1.000 | 0.0000
Immune deficiency, HIV infection 248 0.1 2,831 0.1 | <0001 | -0.0083 28 0.0 28 0.0 1.000 | 0.0000
Hx of vaccination_Influenza 149,720 48.5 | 3174218 65.6 | <.0001 | 0.3497 | 144,045 48.5 | 144,045 48.5 1.000 | 0.0000
0 307,238 6.3 | 22,654 7.3 | <.0001| 0.0744 | 22,582 7.6 22,582 7.6 1.000 | 0.0000
g:l)li)agefm 1-5 892,496 1841 63,119 20.4 62,159 20.9 | 62,159 20.9
6-10 983,161 20.3 | 63,744 20.7 61,813 20.8 | 61,813 20.8
11-15 846,118 17.5| 51,413 16.7 48,926 16.5 | 48,926 16.5
over 16 1,813,720 37.5| 107,816 34.9 101,346 34.1 | 101,346 34.1
0 1,577,191 32.6 | 112,102 36.3 | <.0001| 0.0771 | 109,595 36.9 | 109,595 36.9 1.000 | 0.0000
No. of d | 1-2 1,162,523 24.0 | 72,742 23.6 69,986 23.6 | 69,986 23.6
rugs 3-4 927,458 19.2 | 55,135 17.9 52,274 17.6 | 52,274 17.6
over 5 1,174961 243 | 68,767 22.3 64,971 21.9 | 64,971 21.9
No. of Hospitalization(Mean, SD) 0.08 0.3 0.08 0.3 0.826 | 0.0004 0.06 0.3 0.06 0.3 1.000 | 0.0000
No. of ER(Mean, SD) 0.03 0.2 0.03 0.2 | 0.0002 | 0.0069 0.02 0.1 0.02 0.1 1.000 | 0.0000




Table 15 Baseline characteristics of Age at 75 to 85 (Astrazenaca vs Pfizer or Moderna)

Age at 75 to 85 (Astrazeneca vs. mRNA)

Before PSM After PSM(1:1 exact matching)
§SMZeneiZ Pﬁi}er or Modoj)ma Pvalue | SMD gsu‘azeneiz Pﬁi}er or Modozma Pvalue | SMD
Total 6,787 100.0 | 1304,761 100.0 6,301 100.0 6,301 100.0
SEX Male 2,369 34.9 | 539,413 413 | <.0001 | 0.1328 2,151 34.1 2,151 34.1 1.000 | 0.0000
Female 4,418 65.1 | 765,348 58.7 4,150 65.9 4,150 65.9 1.000 | 0.0000
AGE (Mean,SD) 80.01 3.2 79.18 3.0 <0001 | 0.2682 80.00 3.2 80.00 3.2 1.000 | 0.0000
Endocrinopathy 4,819 71.0 | 931,626 71.4 | <.0001 | -0.0088 4,507 71.5 4,507 71.5 1.000 | 0.0000
rcrjlgr_bidity Cardiac disease 3,222 47.5 | 691,198 53.0 | <.0001 | -0.1102 2,971 472 2,971 472 1.000 | 0.0000
Chronic respiratory disease 2,177 32.1 | 539,655 41.4 | <.0001 | -0.1935 1,991 31.6 1,991 31.6 1.000 | 0.0000
Renal disease and ESRD 366 54| 94,999 7.3 | <.0001 | -0.0776 274 4.4 274 44 1.000 | 0.0000
Viral hepatitis and Chronic liver disease 452 6.7 | 132,953 10.2 | <.0001 | -0.1273 344 5.5 344 5.5 1.000 | 0.0000
Chronic neurologic disease 3,934 58.0 | 406,646 31.2 | <.0001| 0.5599 3,600 57.1 3,600 57.1 1.000 | 0.0000
Malignancy 224 331 69,309 5.3 | <.0001 | -0.0992 159 2.5 159 2.5 1.000 | 0.0000
Musculoskeletal and Rheumatologic disease 188 2.8 | 49,308 3.8 | <.0001 | -0.0567 129 2.1 129 2.1 1.000 | 0.0000
Hematologic disease 60 0.9 | 14,468 1.1 | <.0001 | -0.0226 24 0.4 24 0.4 1.000 | 0.0000
Mental and Behavioral disorders 3,245 47.8 | 350,664 26.9 | <.0001 | 0.4433 2,969 47.1 2,969 47.1 1.000 | 0.0000
Immune deficiency, HIV infection 1 0.0 586 0.0 0.241 | -0.0175 - 0.0 - 0.0 1.000 | 0.0000
Hx of vaccination Influenza 6,193 91.3 | 1242370 95.2 | <.0001 | -0.1586 5,812 92.2 5,812 92.2 1.000 | 0.0000
0 332 49| 36,119 2.8 | <.0001 | -0.1276 306 4.9 306 4.9 1.000 | 0.0000
No. of "7 704 10.4 | 126,605 9.7 647 10.3 647 10.3
Outpatient
6-10 930 13.7 | 194,425 14.9 857 13.6 857 13.6
11-15 1,608 23.7 | 218,065 16.7 1,474 23.4 1,474 23.4
over 16 3,213 47.3 | 729,547 55.9 | <.0001| 0.2914 3,017 479 3,017 479 1.000 | 0.0000
0 833 12.3 | 229,878 17.6 765 12.1 765 12.1
No. of d i 1-2 829 12.2 | 235,799 18.1 760 12.1 760 12.1
rugs 3-4 1,088 16.0 | 269,600 20.7 995 15.8 995 15.8
over 5 4,037 59.5 | 569,484 43.7 3,781 60.0 3,781 60.0
No. of Hospitalization(Mean, SD) 0.15 0.5 0.11 0.4 | <.0001| 0.1102 0.11 0.4 0.11 0.4 1.000 | 0.0000
No. of ER(Mean, SD) 0.09 0.4 0.05 0.3 <.0001 | 0.1226 0.05 0.2 0.05 0.2 1.000 | 0.0000




O HAE

Z 7170 W 8= AA YA = Astrazeneca Fod ol A 407%H(0.02%), mRNA Fo

2 390 (0.02%) 2.2, COVID-19 #WAl F ol wE wdF dAyLAge zols FAHL

1238k 2olE Holx| gokt} (P-value=0.547)

v AFHTE AREA Ao A= 70~854] ol AWE Astrazenace Fof 7ol mRNA Fo T o
His] i8S TAFo] FAHSE FostA =A YERSTHP-value=0.0009).

Astrazeneca TR,
(Pfizer or Moderna) P-value
N % N %
All 407 0.02 390 0.02 0.5470
- Age at 18 to 59 237 0.02 240 0.02 0.8907
- Age at 60 to 74 137 0.05 139 0.05 0.9042
- Age at 75 to 85 33 0.52 11 0.17 0.0009

@ 9@ n|(Hazard Ratio)
» #AZ 717 U Astrazenace FA T #HdZE AA FAAYIMHR)E 1.04(0.91-1.2000.=
MRNA Foj 3 EAHOZ Fo|3F 2po]E Holx ¢t

» AEHTE AFEEY Ay A= 70~854] oA HRZF 3.01(1.52-59.95) 2 Astrazenace Fo4+
oA mRNA FoTo] Hlg] IEF dAAFe] FAFSZ FsHAl =A Yelgo
(P-value=0.0016).

Table 17 sj&= A 9 d(Hazard ratio)

Hazard Ratio 95% CI P-value
All 1.04 091 1.20 0.5472
- Age at 18 to 59 (Astrazeneca vs. mRNA) 0.99 0.83 1.18 0.8905
- Age at 60 to 74 (Astrazeneca vs. mRNA) 0.99 0.78 1.25 0.9041
- Age at 75 to 85 (Astrazeneca vs. mRNA) 3.01 1.52 5.95 0.0016
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mRNA vaccination induces a profound
impairment in type I interferon
. . ) . Food Chem
signaling. Disturbances in regulatory .
Seneff S, et al. (2022) Toxicol. 2022

control of protein synthesis potentially

Jun;164:113008

Ndeupen S, et al.
(2021)

have a causal link to impaired
adaptive immunity.
mRNA-LNPs  support very robust

adaptive immune responses in animal
models and humans. However, it will

be necessary to strike a Dbalance
between positive adjuvant and negative

inflammatory properties

iScience. 2021 Dec
17:24(12):103479.

Liu Y, et al. (2021)

The antibodies against a specific site
the
SARS-CoV-2 spike protein were found

on the N-terminal domain of

to directly augment the binding of

ACE2 to the spike protein,

Cell. 2021 Jun
24;184(13):3452-346
6.e18.

Krienke C, et al.
(2021)

consequently increasing SARS-CoV-2
infectivity

The systemic delivery of
nanoparticle-formulated 1

methylpseudouridine-modified
messenger RNA is associated with a
reduction of effector T cells and the
development of regulatory T cell (Treg
cell) populations.

Science. 2021 Jan
8;371(6525):145-153
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3. Q134 W7} (causality assessment)
EE w7} Aat
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mediate mediate
71AA 7t COVID-19 ¥4l A% & WAYEE Holr|so] wato] Wit in vitro X in
vivo A@olA COVID-19 WAl BF 5 @ie] At 7|"o] At 71de] AFo]
AAIEIG oW, 712 AF7F 0 AlstA ol AIRARI AW/ AAISH] X
High High Moderate Moderate
. (decreased . (decreased .. ..
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risk) risk or no risk) risk or no
effect) effect)
e COVID-19 WAl B3 ¥ sl ciofst 29 RS et 5o 270
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(CS) Evidence convincingly supports a causal relationship

Q9o

o7 A 85 ded

L

(FA) Evidence favors acceptance of a causal relationship

(I) Evidence is inadequate to accept or reject a causal

A%} AAZ AFAY ARshlo] BAER

relationship

(FR) Evidence favors rejection of a causal relationship
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