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Abstract

Objective: To investigate the safety of patients with ankylosing spondylitis vaccinated with novel
coronavirus vaccine and the changes of ASDAS scores of activity of ankylosing spondylitis after
vaccination, and provide reference for patients with AS vaccinated with novel coronavirus vaccine.
Methods: Retrospective analysis was performed on 152 patients who were admitted to the Rheu-
matology and Immunology Department of the Affiliated Hospital of Qingdao University from Janu-
ary 1, 2022 to June 1, 2022, and were diagnosed as AS. All of them received 2 doses of inactivated
COVID-19 vaccine developed by Beijing Biologic or Kexing Zhongwei, a total of 304 patients. Fre-
quency analysis was used to analyze the incidence of adverse reactions; paired sample Wilcoxon
symbolic rank test was used to compare the differences in ASDAS activity scores for statistical sig-
nificance, and P< 0.05 was considered statistically significant. Results: A total of 152 cases were
collected, including 138 cases in stable stage and 14 cases in active stage. A total of 276 patients
were inoculated in stable stage, and the incidence of total adverse reactions was 3.623% (10/276).
Local adverse reactions were pain at the site of inoculation, with an incidence of 0.725% (1/276).
The incidence of systemic adverse reactions was 2.174% (6/276), which showed herpes zoster, fa-
tigue, nausea and diarrhea. The incidence of adverse reactions was higher in women (9.09%) than
in men (3.19%). There was no adverse reaction after inoculation in all subjects who drank alcohol
and ate spicy stimulating food. The incidences of adverse reactions in patients who stopped the
drug before and after vaccination, with the time overlapping, interval <3 d, interval >3 d, and had
stopped the drug were 37.5%, 0.78%, 8.82%, 2.04%, 12.5%, respectively. There was no significant
difference in ASDAS scores in patients with stable AS after vaccination. Follow-up until 2022-06-06,
none of the subjects were infected with the novel coronavirus. A total of 28 patients in the active
period received vaccination information, and no patients who drank alcohol or ate spicy and sti-
mulating food before and after inoculation were detected. A total of 2 local adverse reactions were
detected after inoculation, all of which were manifested as pain at the inoculation site, and no sys-
temic adverse reactions were detected. Conclusions: Stability phase: (1) The incidence of adverse
reactions in stable women was higher than that in men. (2) The coincidence between the time of
vaccination and the time of administration did not increase the incidence of adverse reactions. (3)
There were no adverse reactions to drinking alcohol or eating irritating food. (4) There is no rea-
son to doubt that vaccination causes an increase in AS activity. Due to the small number of vaccine
cases in active patients, only 2 local adverse reactions were detected, and the incidence of local
adverse reactions was 7.143%.
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1. ARE R

3 78 56 U 9% 25 Mii 48 (Corona Virus Disease 2019, COVID-19), fiff #) 7 & fili 48 , th 7 A4 20 436 44 4 2019
SRR, f2fR 2019 B AUERRN R FEUNIN % . B 2019 FARBRLISK, At RS EIE R 1)
KT, Mk 2022 456 H 6 H 23 B, ARk R 1FHT e #2715 529,410,287 i, RiTFLTIH B
6,296,771 f7; #% 202246 H 7 H 24 B, 31 MEA(HIBIX . BEEET) B aRA = @ ek, Rtk
LB 224,465 B, RIFFETIEBI 5226 . H RTE G RORTT RN R 258, Hod e Wiy B Al
T R e il 2 e I F Bz —, IETE Aty R 1] i el 928 1 (10 B iRt 4 3 5 b g2 15 (1 s il = A
TR, AR R T R R R R, B R AL S BE TR, BRI R RN E AN RS F A R A 2]
REUTEFP U A R F A HARRTS B 2B B, APOSAMAEF= AN R, X A3k Gy i 4%t 223
ARG R BRIER BT A B A, AW E R E A AN AFEw M ITs, A8
Y5897 (Autoimmune Disease) % BT H 5 )% KRG 7%, IF H 48K 2 HO0 5 ME 32 G B 95 . A4
ISR, BN T R RN KRN R AR AT Re b, w2 1 s AR TR 1 (3], FRAR 2021 4R AR
I 22 I 2 4 2 R R PRI 2R e bR B 28 P 42 P S At i 3 B 0 N IRV B 95 i S8 8 R U o i 7 %
B, HE S B M B R AR AT US EEBUIR R . SR ELMEA A 2 (Ankylosing Spondylitis, AS)fE
Nl AR H W E B B 2, RO 5 AR N 0.1%~0.5% [4]. V12 8 T O 3EM RN e
REW 22 A, TAE RN 1 IR SE B E B A RS] [6]. ASCEEXTHE T-HREN 112, Befhs i R
GO ENEEAE R BB AT AT, WA 2 TR AT, AR A R,
ELMEE AR B E R IE S B R A 1L
2. NS A
2.1, —fEs

EH 2022 4 1 H 1 H & 2022 4 6 H 1 HEli2 T35 B KM B R g ez 1 12 8, R ELR
INAREFEATIEA: O 1218 1984 FFAEIT SR B R AL bndE, HECHONREIER R @ B
e MO KE Y T, B RS 2 AR AL A IRV R . ) B
SERCPEN TR iR . IRV L 152 5], R ILTE 304 AR IR I TALIX B AR
SE BRI P 1 R
2.2. HeprwofE

2 LU HEBRARAE— 2% S LA B EE NHERRTES: © A EE HAh B S Rt . @ HFw
Bt IR E BT TR . © WA R B N (S U R AR MK
MR RIAESE) . @ WP v AE PERRA AR — BRI M s AR P T2 i o s, sk AR+
PRI HR IS s . © MEiRIA L.

2.3. FEFhsR)BY Rz ke

H ATE SR TR e w A Tod, IBEORBR TR N =K —RKiFEZ R, LR 2
] 245 8 P o ] A G s R ] F S AT IR ST 2 =] (AR BBl et Bk T I AT R 22 =] (K5I
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AR 4E AW H AR IR A R (RS rh ) 7 R B a A v, ol A vl AR IR A PR A ) A2
77y =R EAW AR, B RS R AT IR A F (B R ) 7] IR =R AR
R EA RS, (HAERE K ER R, AW T R B K B 2 A WA HOR B 2 v i
o B AL G i) o5 7 2, AW U0 GG LR35 D e i 1] 24 B [T AL 5t A D BB N v 4 ) RS 2 1
FIAPIU, PR IEIFE 3~8 Ji o

2.4. FEEHEM

P B TR RAERR IR AL 29 ERE =LA 2 0T), S RHEM S (R BG 3~8 JAHRhes —&t, s
IR WL 30 min, BOWEH G TCAETT AT TT . Bt HTE R v a2 H R R R A AR AL R T TR,
RS o R 1A AT G kS N R RN B o0 S L RSB, 8 e i A L RIS A R A5,
REAYW, iRk, 200K,

25. FRERHE

TR e L 1 Ja AN RSO A TR v 12 e LR ALL TSI 2 A S S B2 M 7 52 ) ke [8]. AT 7T
Xt RAS RSN 45 SR W] BE LA R DR SR I AR RAS RN S AN R . SR
PN RS MR BN VE S AL 15 IR« ZDAP[9]: &S AR NS S WUR. K#. T8k
AR Bl Wik, IG5, BZ, PURCCE. el B DS AN IE[10]

2.6. THMHEMEERTIE ASDAS 45

RUTIFO SIS . EREN T, 7ERR A iar 1 A R e R s i pert s 1 LA
TR B MR A TR AT, S AL ESR. CRP. LT B IO SR B MEAHH: A G 3% ASDAS
Wgh, PRI SRS AS WA 5. ASDAS U 5 TR, A (1) &
RIS AR, (2) B MARVER, (3) AMESH PR R IKARRE, (4) BRI, (5) SR
WK C-R 2 117K F(CRP) S 2T 1T B4 %k F-(ESR).

2.7. GtFESH
AU TR SPSS X A Bdla dhAT GE vt 7B, SR 14 70 W BT U0 S (45 e 7 A1 B M)A

KB W B T3 VE AT A RAS RRONEI A AR 3R RIS FEAS Willcoxon 7755 #4646 HL i ASDAS i 30
JEVFr ZRA TGRS, P<0.05 NERGSI R L.

3. &R
3.1, —HEER

AR E AT 2022 1 A 1 HZE 2022 6 H 1 Hitie TH BRI B EN B % RH 112, B
CWORRE AR, CORBREFE R R, it 152 A, Hp R it 138 A, s
Pttt 276 NIK, WESHEE ST 14 N, i EM It 28 Nik. ARRBFFIN R0 14~69 %, “FIME N
37.848 5 (4 1). WU RATEAIGTT 77 %5 VUM, 435108 NSAIDS. A4il7. NSAIDS + A4l 7
K2y Hoh AR 7 UL B BTIAACEST, TNF-o #0617 BiER RS, S ZEm ek .

32 FiEEHEMENTARRM

321 ASREMEBEFMERHEMET RR MW
WEE AR A FE X 3L 138 4], Horr B340 94 i, L 68.116%, Lot 44 71, (5L 31.884% (K 2).
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F 76 BB FH 967 5 2223 UURR, 2358 NSAIDS. ZEi5]. NSAIDS + A=l f O 52, H
T A R s AR R BIAAR R, TNF-o $IF) . HrREAT JU s, REZEMNEREAHT, (LA BN
26.812% (37/138). 19.565% (27/138). 6.552% (9/138). 0.725% (1/138); NSAIDS + “EWHIFVATT 7 &4
R IE A BT + NSAIDS, 3t 34, (5L 2.174% (3/138); 15 25 (AT T 0t G35 N PRk Jo ke i 15 1 EE g
1S LMER (L 3)o HeRhRe IR BB o0 REEFIE B3 276 AR, MRl BRI 506 G 8 7 P W ai J5 0
7 NI, 5 2.536%, HFmEE HT S R SE AU BT S R 3k 4 NI, A EE 1.449%, B
BT A1 IR 2535 8 Nk, EE 2.899% (4 4).

WS B e M T o R AEIA R M 10 % BARETEANR KN, BARKMIRERRA
3.623% (10/276); JR#AN BB & A2 20N 0.362% (1/276), FINIEF AN 9 R RN RA
N 2.174% (6/276), G ARKMEERINHIREE . 57 &0 75, KA 0.725%.
2.174%. 0.725%. 0.725% (7 5). A MM BNRAE KR KL O il B TSR R MR A .
B 5 A RRSURAERHE: © KA R EAS BB 1B Fxt G o8 531, A8 7677 77 %89 NSAIDS.
L R RURAERHE . RAEHCIRIEIZE I 1 IR AR G B, (8 R IATT 77 928 NSAIDS; KA 55

Table 1. Gender frequency analysis of research objects

= 1 WS R MRS

B/ 1T A A4 L (%) ZH 4 (%)
5 94 68.116 68.116
531
i 44 31.884 100.000
it 138 100.000 100.000
Table 2. Descriptive analysis of age of subjects
5 2. AR RERIHAR ST
e FEAR & N f/ME FH{E bRtz A A
EW 138 69 14 37.848 12.41 36
Table 3. The treatment regimen used by the subjects
%= 3. MRMERAERIET AR
4 e WE H (%) ZH 4 (%)
NSAIDS 57 41.304 41.304
FATIE A HL L 37 26.812 68.116
TNF-a 115157 27 19.565 87.681
» AWl -
BITHE L JER by WK 9 6.522 94.203
B FE R Bk BT 1 0.725 94.928
NSAIDS + “E#l5 Pl iE AR BT + NSAIDS 3 2.174 97.101
(WA 2] 4 2.899 100.000
it 138 100.000 100.000
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Table 4. The subjects drank alcohol, ate stimulating food and stopped taking medication before and after vaccination

4 MRMFEBEMEERTRINE, ERAHAERVREFHRR

2R T AEL H 45 E (%) RITH 7 (%)
0 269 97.464 97.464
R
& 7 2.536 100.000
=5 272 98.551 98.551
HERSEY
& 4 1.449 100.000
0 268 97.101 97.101
BEFPy AT e 1 2
& 8 2.899 100.000
it 276 100.000 100.000

Table 5. The occurrence of adverse reactions after vaccination in subjects

5 MARMREMEERTRRNZER

ey i I Ak 43 H (%) it H 7 (%)
Bk FD 275 99.638 99.638
GiRVN/ov2 1 0.362 100.000
955 & 273 98.913 98.913
2 3 1.087 100.000
SN % 276 100.00 100.000
SRS 7 275 99.638 99.638
P 1 0.362 100.000
Wl w 275 99.638 99.638
& 1 0.362 100.000
M i % 276 100.00 100.000
5 i 275 99.638 99.638
P 1 0.362 100.000
R & 276 100.000 100.000
Ol i 276 100.000 100.000
B Ik % 276 100.000 100.000
it 8 i 276 100.000 100.000
K5 % 273 98.913 98.913
R (HIH) 2 0.725 99.638
e (E) 1 0.362 100.000
&t 276 100.000 100.000
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(1 3 B T R Lk, AR IIGRYT T B ABTE AR BhT. B ZERBRHHT. NSAIDS: KA 1
BT G, R EIT 77 %8 TNF-a #HI17);  RAENEIE 1) 1 G Fi Ko 551, A BaTT 7
Z N NSAIDS. @ WS Bemhs v ni e b 2538 8 Ak, Hohd 1 pid i s ol Rots, 2 6
HEUE ST s 2 0] 5 e Ahogs A () A3 4% 128 AR, 1 B B mh s i s P 24 A ) 5 e g o
IR <3d #3344 Nk, 1BIHMBLESY, 2 BN M2 RS8R > 3d &3k 98 NIk,

Wby JBIE% 14 23k 8 1, 1 IR (R 6). @ Ha il Bl sl € RN B i T 0t
FIIAH AR KM, @ 7EMMEN 10 BIA RN F, H o BT MR RN, ZRE LT
FEVRYT JEREIRYTE s BEDNE] 1 8 v 5 R AR REZ 1 B, T RORRHR 2 IR PR 249 5 th
Y. BEVIE] 2022-06-06, FTA W G IJC— 518 i FE IR

Table 6. Drug withdrawal and adverse reactions before and after vaccination

6. EMEEIEEARASTRRELXE

R I 7 PR AL B2k 955 Wl g5 ESat]
EPREFS] 8 5 1 2
PN 128 127 1
HZilAIRg <3d 34 31 1 2
H#jiEk% > 3d 98 96 1 1
EY ] 8 7 1
it 276 266 1 1 3 1 1 3

3.2.2. AS AR EME R HEMET RR M iTE

WM Fe e R ILTE 14 ), R Bk 10 1, (5 EE 71.429%, tE 4 i, (5t 28.571%, AT WA E B
TR 5 1B S ORI ORI TR B, O BN BITR T 5 S5y AR HIRIZ & NSAIDS +
AT, AR O i, A BTA R S Ll 66.667%, TNF-o $1il5 of Lk 33.333%, NSAIDS
+ WIS 5 B, AEUARTIAAR ST + NSAIDS, Wil B E3A BB L 2 4, A favES s
BLIPERR, JRFBAS BN R AR N 7.143%, VAT Wil 34 B AN B S0 R R AR

3.3. EMEHATEMRIR AS FEshit T

KRPNHIB TN G 152 N, FrAT AR R THME—50HdZ wimr 1 AN TREH 12K AS
iEEIMEFER: ESR. CRP, JET-IREBH 1237 AS B ASDAS W75 b2 —H¥d s 1 H N T3
BH T HE KN ESR. CRP, HEATHERE 5 ASDAS 143 . RAIEAHFEA Wilcoxon 755 #akG L6, 45500
N, EMETECH RS ASDAS 114y, WM P AE 4 0.180, AP EAREILEENE, AeetigsFRw, Kt
BRI S5 ASDAS W NEFE R M2 5 . 22 FiRE Cohen’s d {E4: 0.069, % StMEEE -k /N, Uil EFh
Wk AT G ASDAS VRN AT S 2 7, I ZE RG22 (32 7) o SLA I3 2 8 H B
1) BRI FE 0 5, R TS ASDAS P ZE R ST E L, HIREA iEEI.

4. ¥1ig
3 70 56099 25 M ¢ (Corona Virus Disease 2019, COVID-19), fRiFRFIaM %4, T 2019 F R AL 2R KA

PR KT, HAl OB Ak 200 Z2AEK, SR NHMEGHGER T E R E[1L]. BEE B %
KiAT, HAaTCe Il 7 2 MARRER[12]. B AHE i R AR 6T T B BB i AR A v i
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Table 7. Paired samples Wilcoxon symbolic rank test were used to analyze ASDAS scores before and after inoculation
= 7. ECxHER Wilcoxon FFSHAAQLE S A AET /G ASDAS 1457

hAE + bRdEZE
fic i A5 & Z1i HHE P4 Cohen’sd
i xt 1 Foxt 2 ECXZEAEDN 1 - BOXT 2)

BEFRETHC AR ASDAS  0.745 £ 0.393 0.71+0.4 0.02 +0.311 1.341 137 0.180 0.069

HA I A 38 AR TG it —[13] [14]0 Bk 1 40 N K s P 1 s 23 8 R 1 . A SR A 9% P [15]
B 2022 427 A 23 H, 3LAME(X . 7)) KOoB o8 A= = i v b [ 8 v 35 B e 2 1 B — I 5 R
92.1%, SFEEFFN 89.7%, MNSEGIERERI RN 71.7%. (HEAT EH 5 AR MBI T B R R A B
T, U2 ERE B THO IR PR 25 F G g% T 77 22 BRAREEFloR ' 2 W 1 22 4, fEREPh o B I IR
SEEMBUREAY, HRHTRZENREERAL, SIEE S R EEML COVID-19 I XK T 5[16]
[17]. SRELMEEA: RAE R W H F Rz —, BE G2 EREN O 0.1%~0.5%, hE#H
P25 T IR RN 2 A ME(EAS 5 GV [4]

AR FC AR BT T U R BRI AL s A a2 R 4 2 SR R R e KR T, AS R AR
AR R N R AR 7.246%, JoEBAS R IRAEFRN 0.725%, 48R R IRMIR A F A 4.348%, J=
A R BRI AR, 2O R RN FERI GRS 157 BO. 85, KAERHH
0.725%. 2.174%. 0.725%. 0.725%, ‘53CRAFRGEAHLA[7]. B MM B A RIE . RS0 il BT
T4 S AN ROBERR AR o A Ml 3807 B AN R S S (1) R A o B 1 461 R B R 2 Rt e 5 S IR A B
BAMERERA, KRR RN BATH K. R DA Z(WHO) L 581, % WA A R RS
RERE, KZETEATHEK, MEARKBMEEFEH[18]. AWTFHRERE A RRNRHE: e O &
P£(9.09%) A B B AR 2w T B3 14:(3.19%), A AT B2 2o M ANE IR U A v v, T S2 A B 4
KR, @ BehpRE i alfets 2. P25 (e SEeFp B E A F 250 (a] SER (R [a16E < 3d. A 2GR (e
SEF R ERE > 3d. CAFEEMEA R NI KA 255708 37.5%. 0.78%. 8.82%. 2.04%. 12.5%,
T B PR e 2 1 N [R] 5 FH 25 B (8] A RN BRI AN R RV R AE R . @ T A OB B3 & R i)
A RIIRHIA R R @ ARFFFRIL, AS Fae i B Behh i Wil J5 35 2h M ASDAS V7 2 5
TG 5 X, YIS B i PR SR B e W RE T T AS E 3. TEAhIAEE TR TR AN e,
B REAL, FEARBIEGE D, (CEEER) 2 /A R RN KA, REWIERAESE . BATMFAAGFLELLT
JURJRBRME: —EFEARREAE R RN R KRB R, TR RIEERA R R,

HHTE 2 T BRI IT UG, SRR G e B 3 A5 E B B AR R B T . ERAR 2021 4 P AR IR A 2 KU
S0y o SR R B e DR S 3 v P T SR R R B RN IR G A P W N A T 8 RS AR
SHRE, HFHHRNBRZERHEIN ., ST, HRARMEITAEZ ILE AT, BN 520 6 e
SE AN TCHA AR T, R B KIS B R T, AR R B I AR R /N G B ) 2540 L 4k
SAER, T SO Gy VAT RS B RO (A1 [19] o AHL G g2 U0 ) 04 B FH 2 75 2 BRI 25, TR H AT AS BB A
AR R IR A VRS E . I HLIR E RS S B R S, e E KA, KB RIAT % 8%, BIthIR
TCEHRIAE AS G B R 5 TR 20 o [ 7 G H7 el 8 1 1) 22 A MR AE I PR R 56 DA S st o rp 143
B TUESE, GG E A R B A E KR, BB B ORTE B

EHEWH

I8 H AR G _E I H (ZR2020MH221); 2022 4F 5 111 45748 125 2 2 U 24 b A kB2 40 i ST e 5
A5 W5 I R B £ 13 42 (Y XH2022ZX03219)
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