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)
ofN

(AstraZeneca) WAl2 HEstIAAY wxp & o Aol 23 HF & 2 at
<, 831 Ad26.COV2.S (Janssen)o] 42oll= 13k JE & 25 A3} o A1 (HAl
A dadz AoJsh index date)ollA WAl HE5S &=sH 7102 7HEsiict (HAl
AEd). 2 dF9 T899l 2021 12¢¥ 31¢7HA] HES njgs AU Hd
HESA Lo RIS WAl v EF o2 Aottt WAl HE auf BAS Q|5
R AGAIE BAE A fs) RS E YA dide] 71 BEE
olgsl FHE AF ASE ol&oto] WAl YT nHFT S L1 S & Bl
o dEE2 e FE7o ¥F 9822 index dateZ 729 viggtet, o] &
F2E 4 (cohort entry date) o]% #4l JF &EY (index date)Ale] 7|XHs
Qb I 214190 MEA A= JAAY APt oiidatet o] 53t M E 549 tddAE

F7t= A At 2 24l o] &5kint. tidAES B4l FE ¥5 Y (index date)
2R AFEEY (20219 129 31Y), AHY 52 slid 2t AR (outcome events)
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nCoV-19 (AstraZeneca), BNT162b2 (Pfizer-BioNTech) or mRNA-1273 (Moderna) or 2

weeks after receiving Ad26.COV2.S (Janssen) vaccine.
2) Censored at earliest of outcome, death, or end of the study period.
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E 2-1> BE SUES E0lo| AFRE ICD-10 IE
ICD-10 code
10-13, 115

<
Conditions
Hypertension
Diabetes E10-14
Ischemic heart disease 120-25
Heart failure 150
Cerebrovascular disease 160-169
G04.1, G11.4, G80.1, G81, G82, G83.0-4, G839
FOO, FO1, FO3, G30
B18, 185, 186.4, 198.2, K70.3, K70.4, K71.1, K71.3, K71.4,
K71.5, K71.7, K72.1, K72.9, K73, K74.3-6, Z94.4

Hemiplegia
Dementia
Liver disease
Chronic pulmonary disease  J42-J47, J60-67, J70.1, J70.3
Connective tissue disease MO05, M06, M30-36, M45
Peptic ulcer disease K25-28
Chronic kidney disease N18, T86.1, Z94.0, Z49.1, Z49.2, 799.2
Malignancy C00~97
<E 2-2> 7tZ¥ B SEFEE Solo| AgE ICD-10 2E
Conditions ICD-10 code
Chronic viral hepatitis B18, B19
Alcoholic liver disease K70
Nonalcoholic fatty liver disease K76.0
Autoimmune hepatitis K75.4
Primary and secondary biliary cirrhosis K74.3, K74.4, K74.5
K83.0
1850, 1859, 1864
R18, K7031

Primary sclerosing cholangitis

G934, K7290, K7291

Varix

Ascites
Hepatic encephalopathy
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Al4d A4 (Outcome variables)

F2U9 #Al g FAJof ARgE 2 Ao dxf Ay (AAR)E e

2ol 7 oJstit.

1) 22119 7Y (COVID-19 infection): T2U19 XY

2) Azt 32119 79 (Serious COVID-19 infection): % 7Y (severe
infection) 2 F=21+-19 I Ao EShALA
T A9 Z2HI9R QIgh b, AF, AH9 7|5 HolE sHE A= Ata
% &, extracorporeal membrane oxygenation (ECMO)Y continuous renal
replacement therapy (CRRT)E Al A= AHostlom FA=1}-19 H=
A2 ZRUOZ A F AMSEIAY e o]% 28U ofu AR Fe=
g olstaitt.

o|x} Ax} ¥4 (o] 2= AlZbe I 2 U9 7] datisol x3H T35 4d
(severe infection)¥} 21419 #H APGS 242 EA 51T

<E 2-3> % I=2LN9 ZY¥ A w0 AE AMX| (ED) ZE

Conditions Procedure (EDI) code
Oxygen Inhalation M0040

Artificial Ventilation (High flow 02/Ventilator) M0046, M5830, M5850, M5857,
M5858, M5860

Extracorporeal membrane oxygenation (ECMO) 01901-6

continuous renal replacement therapy (CRRT) 07031-5

M2y dHy 2
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—
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A3 /Al A

SE

a1719l8) 47le) =

Al AT

oju

Eof|A]

ojAl= THd HiolziA

ISE

i

d ol

e 54 B4 SAS 9.4 version (SAS institute, Cary, NC, USA)Z o|-&3}3ict.



H3E BN gixtolM ZELH9 WMo
a21ho Zo! o o)E0) Ofxls
ot
AVE TR M 2 Ut Sy 23
H2&E Z2RLh9 #ilel Zd 3 BT 4A

ofgt =t 26
28

M3 oteEA







National Health Insurance Service N H I M C

32
EN BN TRLHO HHAIO)
A2LH9 21% U of[S0| Dl ol

A2 R 44 2 A 54

o] T2LH9 Al FFo] AR 20219 29 269 (cohort entry date) 7]+2
2 EdAEN 52 BuEN F0l 204 o]/t A4l WAl 22t 105,323 HA
AEEIITE 2021 29 26UEE 2021 129 3197HA] WAl A Zof w2 F 29

— =1
Bt HA ZSE 219 o] ZELF99

0

A T2 A5 ke digds 24 %
AAE A 244783 WA HE L 9 BAHS (F 3-1 F2)7F FEHE 194992
ALstict AF=aLQl 2021 12€ 31¥7HA] E2 103,130%9% 84,8951

(82.3%)2 HA HES &ESIAN U] 18,2358 (17.7%)2 HE= Re= 51317
U e JFTokA ZAgrt. WAl TR wE dAX 3ligo] w2l BNT162b2
(Pfizer-BioNTech), mRNA-1273 (Moderna), ©°J1+ ChAdOxl nCov-19

(AstraZeneca) BA1S HEoAAY xt FF o HRolle 23 HF & 25 Fut

12 a2 d2 o3} index date)oll A HiAl

[e) [e)
BE G EHS 9 PR AY G

c
IL:

¢

-

% IS E ZJY (cohort entry date) o]F BiA ¥F &5 (index date)r

o 7|xt&t 290N AMEA AAEAAY AFFEE 3,722} o] 3 iR E 54

o izt 3,722%S F7tE A At 14,498 9] WAl HFHT}t 14,4987 2] il
28,99670] & Ao o]-&EHAH (L™ 3-1).
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who were ag
underwent

165,323 Individuais

e 20 years or older, had diagnosis of ESRD,
ialysis, and were alive on cohort entry date

2,193 individuals exciuded
> 244 Prior COVID-18 infection
1,948 Missing data on core variables

A4

| 102,130 Individuals |

'

'

18,235 84 895
Unvaccinated Individuals Vaccinated individuals

1:1 Propensity-score matching

¥

'

v

18,220 18,220
Unvaccinated Individuals Vaccinated individuals

3,722 Individuals who died or had been infecied
hefore index date and 3,722 their matching individuals

'

'

14,438 14,498
Unvaccinated Individuals Vaccinated individuals
[38 3-1] BN &x} ISE 2= Qe
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<E 3-1> 97 CjyRte] Wiy S

Overall Vaccinated Unvaccinated Standardized
Characteristics (n=28,996) (n=14,498) (n=14,498) Difference
Age, years 63.2 (14.5) 63.2 (145) 628 (15.3) 0.068
Sex 0.040
Men 15556 (53.7) 7,922 (54.6) 7,634 (52.7)
Women 13440 (464) 6,576 (45.4) 6,864 (47.3)
Income quartiles <0.001
First quartile (lowest) 11,765 (40.6) 5,890 (40.6) 5,875 (40.5)
Second quartile 4,338 (15.0) 2,133 (14.7) 2,205 (15.2)
Third quartile 5171 (17.8) 2,574 (17.8) 2,597 (17.9)
Fourth quartile (highest) 7,722 (26.6) 3,901 (26.9) 3,821 (26.4)
Residential area 0.021
Large city 13,189 (45.5) 6,531 (45.1) 6,658 (45.9)
Small city 13263 (457) 6,699 (46.2) 6,564 (45.3)
Rural area 2,544 (8.8) 1,268 (8.8) 1276 (8.8)
Mode of dialysis 0.064
Hemodialysis 25803 (89.0) 13,046 (90.0) 12,757 (88.0)
Peritoneal dialysis 3,193 (11.0) 1452 (10.0) 1,741 (12.0)
Duration of dialysis <0.001
<1 year 4,420 (15.2) 2,230 (15.4) 2,190 (15.1)
1 to 4.9 years 10,164 (35.1) 5,079 (35.0) 5,085 (35.1)
>5 years 14,412 (49.7) 7,189 (49.6) 7,223 (49.8)
Comorbidities
Hypertension 27516 (949) 13,818 (95.3) 13,698 (94.5) 0.038
Diabetes 21,668 (74.7) 11,014 (76.0) 10,654 (73.5) 0.057
Ischemic heart disease 12,655 (436) 6,448 (44.5) 6,207 (42.8) 0.034
Heart failure 10,152 (35.0) 5,153 (35.5) 4,999 (34.5) 0.022
Cerebrovascular disease 8,353 (28.8) 4,241 (29.3) 4,112 (28.4) 0.020
Hemiplegia 1,753 (6.1) 859 (5.9) 894 (6.2) 0.010
Dementia 4,057 (14.0) 2,094 (14.4) 1,963 (13.5) 0.026
Liver disease 1,613 (5.6) 813 (5.6) 800 (5.5) 0.004
Chronic pulmonary disease 8,025 (27.7) 4,053 (28.0) 3,972 (27.4) 0.013
Connective tissue disease 2,260 (7.8) 1,067 (7.4) 1,193 (8.2) 0.032
Peptic ulcer disease 11,011 (38.0) 5,570 (38.4) 5,441 (37.5) 0.018
Malignancy 4,726 (16.3) 2,389 (16.5) 2,337 (16.1) 0.010
COVID-19 vaccine
ChadOx1 nCoV-19 (AstraZeneca) NA 3,453 (23.8) NA NA
BNT162b2 (Pfizer-BioNTech) NA 4331 (299) NA NA
mRNA-1273 (Moderna) NA 533 (3.7) NA NA
Ad26.COV2.S (Janssen) NA 13 (0.1 NA NA
Mixing NA 6,168 (42.5) NA NA

Note: Data are presented as means (standard deviation) or numbers (percentages).
Abbreviations: NA, not applicable.
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A2 229 WA 2 B 33 2 oY 5

4 B 717 (3 1509 [ARETEEE 108-1579]) 59t vl HEwtollA] 1279

(0.88%)4 0] g Z oA 2489 (1.71%)0] F2UH9o| M2 Zrd=lgiet. F 2149 uy

N FE2 FS T v wsko] 47% (A1 E 0.47, 95% A2 51 0.38-0.58), P
<0.001) 74 o] F2 Aoz FAHIL (1™ 3-2).

1.00
-‘-,_“._
0.99 - - Vaccinated
HR, 0.47 (95% Cl, 0.38-0.58) e
P <0.001 T -
>
£ 0098
o
2
[<]
o
= 0.97
2
£
=
@
0.96 + .
Unvaccinated
0.95 +
T T T T T T T T
0 30 60 90 120 150 180 210
Days of Follow-up
[33l 3-2] Z2LH9 ZrHof| gt Kaplan-Meier Curve
ok WA JEqTolME 55 49 =2 T2UH19 A= AFgo] 379 (0.26%)°1A]
TR o A o]HFToA = 1078 (0.50%)00A] EHAgste] Z2uH19 Wil HE
2 F2H9 7o 553 AFS 68% (AP 0.32, 95% 412 7E 0.20-0.49),
P <0.001) ZAAZIE Zog BEAEt (1Y 3-3).
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1.00 4
Vaccinated
0.99 HR, 0.32 (95% CI, 0.20-0.49)
P <0.001

2
E
g 0.98 H
e O
o Unvaccinated
2
c
A 097 -

0.96

T
0 30 60 90 120 150 180 210

Days of Follow-up

[O& 3-3] Azist RZLh9 ZHdof| chet Kaplan-Meier Curve

A FFo|Rol mE 229 4 9 AAR 4 Lo dEdAlE <=

3-2>0 A5kt

<E 3-2> WAHEL DN Y Y AZE UY WIS A

Number of patients (%)

Vaccinated Unvaccinated
Outcomes (n=14,498) (n=14,498) HR (95% Cl) p

COVID-19 infection 127 (0.88) 248 (1.71) 0.47 (0.38-058) <0.001
Serious COVID-19 infection

Composite of severe infection or death 37 (0.26) 107 (0.74) 0.32 (0.20-049) <0.001
Severe COVID-19 infection 29 (0.20) 89 (0.61) 0.30 (0.20-046) 0.012

COVID-19-related Death 21 (0.14) 63 (0.43) 0.30 (0.19-050) <0.001

Severe COVID-19: defined as hospitalization requiring any respiratory support (e.g.,
noninvasive ventilation, use of high-flow oxygen devices, or invasive mechanical
ventilation), extracorporeal membrane oxygenation, or continuous renal replacement
therapy.

Abbreviations: Cl, confidence interval; HR, hazard ratio.
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48,941 individuals

who were age 18 years or older, received solid organ
transplantation, and were alive on cohort entry date

1,430 individuals exciuded

91 Prior COVID-18 infection
1,338 Missing data on core vanables

v

A4

| 47511 indviduals |

.

'

7,004
Urivaccinated Individuals

40,507
Vaccinated individuals

1:1 Propensity-score matching

¥

'

v

7,002
Unvaccinated Individuals

7,002
Vaccinated individuals

594 Individuals who died or had been infected hefore
index date and 594 their matching individuals

'

'

6,408
Unvaccinated Individuals

6,408
Vaccinated individuals

[O8 4-1] 0% &7| o4 2Xt FSE 31X 7R
25 BAo) e A 12,8162 Hd Lol= 54.44%1 91 56.7%7F A AL
92.6%7F Aol AFSHTE, o] ARk 7|2 = Al%e] 9,1979 (71.8%)E WtkeE
A5, 7F (3,808, 29.7%), A% (4959, 3.9%), % (220, 1.7%), 12|aL
o (1709, 1.3%) o]t o]4] & Zaf AIZk2 1 ujgto] 10.2%, 1~5E0]gto]
31.2%, 5~10|u|Fro] 24.20%0% 0 10\ o]/ kst FAte 34.4% EF= Ut H

o] AAAZ = calcineurin inhibitors (85.3%)7} 7} &3 2
agents (63.5%), glucocorticoids (62.2%), mTOR inhibitors (8.3%)
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HAS SET 6,4087 9] B4l HF ol A 31.8%7F Bhola} HiAlS HF Hton
27.0%7} ofAEZFAIUZE WAL, 8.8%7F Brju; HWiAle HF Wkt 32.3%°0A =
%i}ﬁ} olxt FFF WA FRVF the

o HFo=

ol

<HE 4-1> A7 Chexte| A £

Overall Vaccinated ~ Unvaccinated Standardized
Characteristics (n=12,816) (n=6,408) (n=6,408) Difference
Age, years 54.4 (12.9) 54.4 (12.9) 54.1 (13.3) 0.033
Sex 0.034
Men 7271 (56.7) 3,689 (57.6) 3,582 (55.9)
Women 5545 (43.3) 2,719 (42.4) 2,826 (44.1)
Income quartiles 0.025
First quartile (lowest) 4190 (32.7) 2,071 (32.3) 2,119 (33.1)
Second quartile 2,180 (17.0) 1,099 (17.2) 1,081 (16.9)
Third quartile 2,727 (21.3) 1,367 (21.3) 1,360 (21.2)
Fourth quartile (highest) 3,719 (29.0) 1,871 (29.2) 1,848 (28.8)
Residential area 0.021
Large city 5941 (46.4) 3,000 (46.8) 2,941 (45.9)
Small city 5923 (46.2) 2942 (459) 2,981 (46.5)
Rural area 952 (7.4) 466 (7.3) 486 (7.6)
Transplant organ type
Kidney 9,197 (71.8) 4,608 (71.9) 4,589 (71.6) 0.007
Liver 3,808 (29.7) 1,892 (29.5) 1,916 (30.0) 0.008
Pancreas 220 (1.7) 13 (1.8) 107 (1.7) 0.007
Heart 495 (3.9) 241 (3.8) 254 (4.0) 0.0M
Lung 170 (1.3) 87 (1.4) 83 (1.3) 0.006
Time from transplant 0.026
<1 year 1,302 (10.2) 649 (10.1) 653 (10.2)
1 to 4.9 years 3,997 (31.2) 2,009 (31.4) 1,988 (31.0)
5 to 9.9 years 3,105 (24.2) 1525 (23.8) 1580 (24.7)
=10 years 4,412 (34.4) 2,225 (34.7) 2,187 (34.1)
Immunosuppression medications
Glucocorticoids 7972 (62.2) 3,985 (62.2) 3,987 (62.2) <0.001
Calcineurin inhibitors 10,928 (85.3) 5,421 (84.6) 5,507 (85.9) 0.038
Antimetabolite agents 8,142 (63.5) 4,008 (626) 4,134 (64.5) 0.041
mTOR inhibitors 1,066 (8.3) 546 (8.5) 520 (8.1) 0.015

A% DY H7I014 BAOM BRLH9 WAlo] B2LH9 2 U 0|30 DAL FY
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Overall Vaccinated  Unvaccinated Standardized
Characteristics (n=12,816) (n=6,408) (n=6,408) Difference
Comorbidities
Hypertension 10,010 (78.1) 5,023 (78.4) 4,987 (77.8) 0.014
Diabetes 7,751 (60.5) 3,928 (61.3) 3,823 (59.7) 0.034
Ischemic heart disease 3,105 (4.2) 1591 (24.8) 1,514 (23.6) 0.028
Heart failure 2,363 (18.4) 1,196 (18.7) 1,167 (18.2) 0.012
Cerebrovascular disease 1,797 (14.0) 922 (14.4) 875 (13.7) 0.021
Hemiplegia 364 (2.8) 186 (2.9) 178 (2.8) 0.008
Dementia 360 (2.8) 191 (3.0) 169 (2.6) 0.021
Liver disease 2,621 (20.5) 1,307 (20.4) 1,314 (20.5) 0.003
Chronic pulmonary disease 2,635 (20.6) 1,326 (20.7) 1,309 (20.4) 0.007
Connective tissue disease 866 (6.8) 415 (6.5) 451 (7.0) 0.022
Peptic ulcer disease 4,862 (37.9) 2,425 (37.8) 2,437 (38.0) 0.004
Chronic kidney disease 9,445 (73.7) 4,753 (74.2) 4,692 (73.2) 0.022
Malignancy 2,890 (22.6) 1,463 (22.8) 1,427 (22.3) 0.013
COVID-19 vaccine
ChadOx1 nCoV-19 (AstraZeneca) NA 1,731 (27.0) NA NA
BNT162b2 (Pfizer-BioNTech) NA 2,037 (31.8) NA NA
mRNA-1273 (Moderna) NA 566 (8.8) NA NA
Ad26.COV2.S (Janssen) NA 7 (0.1) NA NA
Mixing NA 2,067 (32.3) NA NA

Note: Data are presented as means (standard deviation) or numbers (percentages).
Abbreviations: mTOR, mammalian target of rapamycin; NA, not applicable.
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Number of patients (%)

Vaccinated  Unvaccinated

Outcomes (n=6,408) (n=6,408) HR (95% ClI) J2)
COVID-19 infection 47 (0.73) 108 (1.69) 042 (030-060) <0.001
Serious COVID-19 infection
Composite of severe infection or death 25 (0.39) 48 (0.75) 0.51 (0.31-0.82) 0.006
Severe COVID-19 infection 25 (0.39) 45 (0.70) 054 (033-088) 0.014
COVID-19-related Death 5 (0.08) 12 (0.19) 0.41 (0.14-1.16)  0.092

Severe COVID-19: defined as hospitalization requiring any respiratory support (e.g.,
supplemental oxygen therapy only, noninvasive ventilation, use of high-flow oxygen

devices, or invasive mechanical ventilation), extracorporeal membrane oxygenation, or
continuous renal replacement therapy.
Abbreviations: Cl, confidence interval; HR, hazard ratio.
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=Ujof] Z21H9 WAl HZFo] AZE 20219 2¢¥ 26Y (cohort entry date) 7|
2 184 o] AJQl 7HH 2t 210,606 WA AT 2021 29 26U R E
2021 122 31947kA] WAl HEo| g F219 A &2 AZe e ate] Ay

S E <) o] Z2 190 A= AH 448} w4l HE

ZFQ HAHS (E 51 Z2)7F +HH 6,298 A5t AqxEa Al 20214
12¢ 31Y97HA] &2 203,806 % 172,984 (84.9%)2 Hi4l @%—% kg 3}
A 30,876 (15.1%)2 HE= vlgE sFAAY e FEokA] LAyt HAl F
2 @3 3140 w2} BNT162b2 (Pfizer-BioNTech), mRNA-1273
o]t} ChAdOx1 nCov-19 (AstraZeneca) HiA1S HIZIAY wap F& S Aol
22 HZE 5 23 A1 &, 28]3 Ad26.COV2.S (Janssen)] 7Z-9of= 12}
2% A} 8t Al (WA HE A2 dE HolF: index date)ollA] HAl HES &2
ESEATE WAl HE qaf FAS SIeh FARENA AR HHAlE AR
ool Z2E AP tide] 712 HEE ol&s) 2 T HA+E ol8sto
WA M2 0] HELS 112 i3 30,8699 WAl HE2Fw 30,8697 9
)y S-S HA st B4l rjg w2 e JE37 HE ¢5dE index
dateZ &9 vjgHgith o] & IS E MUY (cohort entry date) o] F HIAl HE
25 (index date)Ate] 7|17HaQt A2 U190 AEA A= AAY AFESEF 6,584}
o] 1} Uﬂﬂﬂ 2 6,584 F7FE AH|AEo] 24,2847 2] HlAl ELl 24,284
go] Wil o)y FTo]l A F 48,568 0] HF EAol o] &= ATt (27 5-1).
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108,582 individuals

who were age 18 vears or older, had 2 diagnosis of
rheumatoid arthritis, had been prescribed any EMARDs,
and alive on cohort entry date

3,283 Individuals excluded
207 Prior COVID-19 infection
3,078 Missing data on core variables
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<E 5-1> A7 CHyRIe| st Sy

Overall Vaccinated Unvaccinated  Standardized
Characteristics (n=48,568) (n=24,284) (n=24,284) Difference
Age, years 61.1 (12.5) 61.1 (12.5) 60.6 (13.3) 0.087
Sex 0.063
Men 30,782 (634) 15,761 (64.9) 15021 (61.9)
Women 17,786 (36.6) 8,523 (35.1) 9,263 (38.1)
Income quartiles <0.001
First quartile (lowest) 18,314 (37.7) 9,200 (37.9) 9,114 (37.5)
Second quartile 8,762 (18.0) 4396 (18.1) 4,366 (18.0)
Third quartile 9,830 (20.2) 4,881 (20.1) 4,949 (20.4)
Fourth quartile (highest) 11,662 (24.0) 5,807 (23.9) 5,855 (24.1)
Residential area 0.036
Large city 21,721 (44.7) 10,851 (44.7) 10,870 (44.8)
Small city 22,090 (455) 11,050 (45.5) 11,040 (45.5)
Rural area 4,757 (9.8) 2,383 (9.8) 2,374 (9.8)
Combined liver disease
Chronic viral hepatitis 21,395 (44.1) 10,506 (43.3) 10,889 (44.8) 0.032
Alcoholic liver disease 18,736 (38.6) 9,380 (38.6) 9,356 (38.5) 0.002
Nonalcoholic fatty liver disease 5,260 (10.8) 2,533 (10.4) 2,727 (1.2) 0.026
Autoimmune hepatitis 1,757 (3.6) 818 (3.4) 939 (3.9) 0.027
Primary or secondary biliary cirrhosis 2,506 (5.2) 1175 (4.8) 1,331 (5.5) 0.029
Primary sclerosing cholangitis 977 (2.0) 504 (2.7) 473 (2.0) 0.009
Complication of liver cirrhosis
Varix 6,706 (13.8) 3,301 (13.6) 3,405 (14.0) 0.012
Ascites 13,074 (26.9) 6,511 (26.8) 6,563 (27.0) 0.005
Hepatic encephalopathy 4,468 (9.2) 2,137 (8.8) 2,331 (9.6) 0.028
Comorbidities
Hypertension 27,022 (55.6) 13,577 (55.9) 13,445 (55.4) 0.0m
Diabetes 22,874 (47.1) 11,569 (47.6) 11,305 (46.6) 0.022
Ischemic heart disease 7,196 (14.8) 3,594 (14.8) 3,602 (14.8) <0.001
Heart failure 5,658 (11.7) 2,818 (11.6) 2,840 (11.7) 0.003
Cerebrovascular disease 7,451 (15.3) 3,765 (155) 3,686 (15.2) 0.009
Hemiplegia 1,477 (3.0) 734 (3.0) 743 (3.1) 0.002
Dementia 3,872 (8.0) 2,074 (8.5) 1,798 (7.4) 0.042
Chronic pulmonary disease 11,864 (24.4) 5,977 (24.6) 5887 (24.2) 0.009
Connective tissue disease 2,996 (6.2) 1,438 (5.9) 1,558 (6.4) 0.021
Peptic ulcer disease 20,761 (42.8) 10,383 (42.8) 10,378 (42.7) <0.001
Chronic kidney disease 3,584 (7.4) 1,820 (7.5) 1,764 (7.3) 0.009
Malignancy 20,455 (42.1) 10,526 (43.4) 9,929 (40.9) 0.050
COVID-19 vaccine
ChadOx1 nCoV-19 (AstraZeneca) NA 10,616 (43.7) NA NA
BNT162b2 (Pfizer-BioNTech) NA 10,030 (41.3) NA NA
mRNA-1273 (Moderna) NA 2,810 (11.6) NA NA
Ad26.COV2.S (Janssen) NA 28 (0.1) NA NA
Mixing NA 800 (3.3) NA NA

Note: Data are presented as means (standard deviation) or numbers (percentages).
Abbreviations: NA, not applicable.
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Number of patients (%)
Vaccinated  Unvaccinated
Outcomes (n=24,284) (n=24,284) HR (95% Cl) p
COVID-19 infection 168 (0.69) 322 (1.33) 0.49 (0.40-0.59) <0.001

Serious COVID-19 infection

Composite of severe infection or death 15 (0.06) 85 (0.35) 0.16 (0.10-0.28) <0.001
Severe COVID-19 infection 10 (0.04) 62 (0.26) 0.15 (0.08-0.29) <0.001

COVID-19-related Death 7 (0.03) 48 (0.20) 0.4 (0.06-0.30) <0.001

Severe COVID-19: defined as hospitalization requiring any respiratory support (e.g.,
noninvasive ventilation, use of high-flow oxygen devices, or invasive mechanical
ventilation), extracorporeal membrane oxygenation, or continuous renal replacement
therapy.

Abbreviations: Cl, confidence interval; HR, hazard ratio.
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108,582 Individuals

who were age 18 vears or older, had 2 diagnosis of
rheumatoid arthritis, had been prescribed any BMARDs,
and alive on cohort entry date

3,28% individuals excluded
207 Prior COVID-19 infection
3,078 Missing data on core variables
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Overall Vaccinated Unvaccinated  Standardized
Characteristics (n=19,930) (n=9,965) (n=9,965) Difference
Age, years 60.9 (13.9) 60.9 (13.9) 60.7 (14.7) 0.030
Sex 0.0mn
Men 3,045 (15.3) 1,542 (15.5) 1,503 (15.1)
Women 16,885 (84.7) 8,423 (84.5) 8,462 (84.9)
Income quartiles 0.027
First quartile (lowest) 5,076 (25.5) 2,498 (25.1) 2,578 (25.9)
Second quartile 3,590 (18.0) 1,811 (18.2) 1,779 (17.9)
Third quartile 4,745 (23.8) 2,382 (23.9) 2,363 (23.7)
Fourth quartile (highest) 6,519 (32.7) 3,274 (32.9) 3,245 (32.6)
Residential area 0.021
Large city 9,269 (46.5) 4,706 (47.2) 4,563 (45.8)
Small city 9,313 (46.7) 4,602 (46.2) 4,711 (47.3)
Rural area 1,348 (6.8) 657 (6.6) 691 (6.9)
Time from first diagnosis of RA 0.040
<1 year 1,711 (8.6) 864 (8.7) 847 (8.5)
1 to 4.9 years 5019 (25.2) 2,450 (24.6) 2,569 (25.8)
=5 years 13,200 (66.2) 6,651 (66.7) 6,549 (65.7)
Prescribed medications
Conventional synthetic DMARDs 19,379 (97.2) 9,709 (97.4) 9,670 (97.0) 0.024
Biologic DMARDs 1,960 (9.8) 942 (9.5) 1,018 (10.2) 0.026
Targeted synthetic DMARDs 752 (3.8) 344 (3.5) 408 (4.1) 0.034
Glucocorticoids 14,927 (74.9) 7,505 (75.3) 7,422 (74.5) 0.019
Comorbidities
Hypertension 9,053 (45.4) 4,516 (45.3) 4,537 (45.5) 0.004
Diabetes 5767 (28.9) 2,886 (29.0) 2,881 (28.9) 0.001
Ischemic heart disease 2,609 (13.71) 1,265 (12.7) 1,344 (13.5) 0.024
Heart failure 1,854 (9.3) 940 (9.4) 914 (9.2) 0.009
Cerebrovascular disease 2,561 (12.9) 1,268 (12.7) 1,293 (13.0) 0.008
Hemiplegia 421 (2.1) 211 (2.1 210 (2.7) <0.001
Dementia 1,267 (6.4) 666 (6.7) 601 (6.0) 0.027
Liver disease 274 (1.4) 134 (1.3) 140 (1.4) 0.005
Chronic pulmonary disease 6,078 (30.5) 3,043 (30.5) 3,035 (30.5) 0.002
Peptic ulcer disease 8,775 (44.0) 4,423 (44.4) 4,352 (43.7) 0.014
Chronic kidney disease 943 (4.7) 473 (4.8) 470 (4.7) 0.001
Malignancy 2,153 (10.8) 1,098 (11.0) 1,055 (10.6) 0.014
COVID-19 vaccine
ChadOx1 nCoV-19 (AstraZeneca) NA 4,067 (40.8) NA NA
BNT162b2 (Pfizer-BioNTech) NA 4,403 (44.2) NA NA
mRNA-1273 (Moderna) NA 1,145 (11.5) NA NA
Ad26.COV2.S (Janssen) NA 8 (0.1) NA NA
Mixing NA 342 (3.4) NA NA

Note: Data are presented as means (standard deviation) or numbers (percentages).
Abbreviations: DMARDs, disease Modifying Antirheumatic Drugs; NA, not applicable; RA,
rheumatoid arthritis.
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Number of patients (%)
Vaccinated ~ Unvaccinated

Outcomes (n=9,965) (n=9,965) HR (95% Cl) p
COVID-19 infection 69 (0.69) 131 (1.31)  0.51 (0.38-0.69) <0.001
Serious COVID-19 infection
Composite of severe infection or death 1 (0.11) 50 (0.50) 0.22 (0.11-0.41) <0.001
Severe COVID-19 infection 9 (0.09) 50 (0.50) 0.18 (0.09-0.36) <0.001
COVID-19-related Death 6 (0.06) 10 (0.10) 0.58 (0.21-1.67) 0.297

Severe COVID-19: defined as hospitalization requiring any respiratory support (e.g.,
supplemental oxygen therapy only, noninvasive ventilation, use of high-flow oxygen
devices, or invasive mechanical ventilation), extracorporeal membrane oxygenation, or
continuous renal replacement therapy.

Abbreviations: Cl, confidence interval; HR, hazard ratio.
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