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Abstract

Objective: Exploring the impact of changes in China’s COVID-19 prevention and control policy on
tumor marker (TM) detection levels in the 2022 and 2023 medical examination populations. Me-
thods: China’s COVID-19 prevention and control policy changed in December 2022, we retrospec-
tively collected data related to serum tumor markers from the population underwent health check-
ups at the Affiliated Hospital of Hangzhou Normal University in the years of 2022 and 2023, in-
cluding alpha fetoprotein (AFP), Carcinoembryonic antigen (CEA), Carbohydrate antigen 199
(CA199), Carbohydrate antigen 125 (CA125), Carbohydrate antigen 153 (CA153), Carbohydrate
antigen 242 (CA242), Cytokeratin 19 fragment (CYFRA21-1) and prostate-specific antigen (PSA),
and they were statistically analyzed by age groups and years. Results: In the male medical exami-
nation population, the CYFRA21-1 positive rate in the 18~30 age group and 60 years or older age
group, the PSA positive rate in the 18~30 age group and 51~60 age group differed significantly (P
< 0.05) before and after the change of policy in 2022. In the female medical examination popula-
tion, the CYFRA21-1 positive rate in the 60 years or older age group, the CA199 positive rate in the
31~40 age group and the CA125 positive rate in the 18~30 age group differed significantly (P <
0.05) before and after the change of policy in 2022. Conclusion: The abnormal detection rates of
tumor markers differed significantly in the medical examination population before and after the
change in policy of the COVID-19, which suggested that viral infection may affect the levels of these
tumor markers. In order to improve the accuracy of clinical diagnosis and prevent over-treatment,
an in-depth analysis of the results based on the epidemiological situation need to be conducted
and other tests in the clinic are required for a definitive diagnosis.
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1. 51§

IR — B AR AL AR G T, R ARRIE TR EE N R . 2020 SEAFRERESL T4
REIR, 2BRAE 1930 JEE R A9 1 F1 1000 JTREAESE TR, 1 H K2 HUR EAETEH[1]. AWK,
2022 SEHEKL5HE 482 JiREER I LA S 321 JRESL T ], Horh B B WL e S il (2] . 7R
2000~2016 “FHAR]), FRE Lotk B R LU 2.3% M8 5 Pk B3], BRI ERZETFERIL. B
i g6 P B P AR ZE M AR AR AR 2 B I TG A AN R AR [4] . BRI, JiRg ) e A 0 5 L A v PR s R
FAME, TEXT 2200 414K o AT IREpm AR B 0B, 70 43 K8 R B ot DAL g e 22 A i B
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P, PHMERN 3.2%, IRIHIS. LB ESERERIE 12 51(0.5%) A FrH R, 8 51(0.4%) A %t &,
AJ LR bR S A R s e R T EEAE[S] [6]. W0, CL4IESEH R [ (Alpha fetoprotein, AFP).
Ji I Pt Ji (Carcinoembryonic antigen, CEA). #2541 i 199 (Carbohydrate antigen 199, CA199). ¥t 125
(Carbohydrate antigen 125, CA125). #2475l 153 (Carbohydrate antigen 153, CA153). 4ifl & A 19 ni&
P A Bt (Cytokeratin 19 fragment, CYFRA21-1)%:7EiF . 45 B e FRARE . U9 5L . LR RIRE 1912
W7 B I R AR [6] [7] [8] [9] [10]-

HE KIAT I ANBE R AR KT — 2 Im . WF7ER, COVID-19 By B MG 5 Fi
SR LW S I T B IR AL, Hirp CEAL CYFRA21-1 fil SCCA 7E595 K & IR Rl B AR AE i 2
Z 5, I H AT LA RN COVID-19 B GRS R[11]. AW FLR M, 37 el 5 (1 B s 2 4 i3 41 g
AR E AL, JE— D I R ik R [12] o Ak, A 503 W el 22 175 301 [|) JEé 4 COVID-19 (13 iE B3
HAEBERFFET 3 5 ARG COVID-19 e 35 LA B R A i (HUK YL T COVID-19 fE3413]
[14].

A RSERE TR S, RIE R BTG T 2022 4F 12 IS, DR IAE HLRT S — BRI A P
NI bR SV K AT RESZ B 1 BRI REN . D T #2022 4F 12 H I BUR B R AR N MR br 542
IKPRRIRZ I, AT FUGREE XU IS K 2% B e = e A4 Hh 0 2022 4 J 2023 AR AAks N BE R s T bR idt AT
R . BATGE T T Bk ABER AFP. CEA. CYFRA21-1. PSA. CA125. CA199. CA242,
Kotk NBER) AFP. CEA. CYFRA21-1. CA125. CA153. CA199. CA242 [{iikkr, ¥ —J5if 1
figk 917 955 AU SR AL I I IR AR S R 7K, 57— THT A AR [ A= PRI R SIS e B8 48 B 4 T B8 BB R0 2 VR Ak
PARIE QT

2. BRSH%E
2.1. —fRBER

ek 2022 4F 1 %8 2023 4 12 J BT e K 2 B g B e dh A7 fARr N B 0 5 A AN A S S AN IR A 75
WIS RIG IR Bk . AT SN 41,295 FIAKE & 2022 453 19,965 i, Hr 53¢k 7780 fil. 4ot 12,185
1, 2023 4E3L% 21,330 %, Horb B4t 8165 4. Lotk 13,164 . 5 PEARK ANBERIN AFP. CEA. CYFRA21-1.
PSA. CA125. CA199. CA242 L 15946 {5 ; ZoitkfAts A AFP. CEA. CYFRA21-1, CA125. CA153,
CA199. CA242 & 25349 fil.,

22. MRAE

P kG N4 23 IR A2 B ik afi, B 3500 r/min 250> 10 min J&, BUME ST, 8 506 4G 1 B
LA M OREAS . BB bR EP(AFP. CEA. CA125. CA153. CA199)K 4 H stk 2 Kk 6 g X
MERE ARCHITECT 12000SR MR & {474 ; CA242. CYFRA21-1 R4 H b4k e 5l X
wan200+ (J& [ THLIE R A AT BR 2 7)) S Be B X GR AT R il o & IUMRE 4R bR () IEH S a0 R : AFP <
15.00 ng/mL, CA199 < 37.00 U/mL, CA242 < 25.00 U/mL, CEA <5.00 ng/mL, CYFRA21-1 < 3.30 ng/mL,
CA153 < 31.30 U/mL, PSA <4.000 ng/mL, CA125 (%) < 35.00 U/mL; FEHFER B CAL2S 54 5
SO ZEMSR[15], Mok H il BB N 60.00 U/mL, B CA125 (5) < 60.00 U/mL. HiAth kT2 2% 16
AR IR 9 7 F AR, BRAT53 A IE) — PR S BRI AS [F) A 3 DL S AN [F) 4 568 B8 FE B 1 7 et HH 2R HEAT 047

2.3. GiitEFEATE
K SPSS 26.0 Giit B AT B 0T, BRI LM (%), 4LIA LSRR AR5 . P < 0.05
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NERE G E X
3. &R

3.1. B 2022 5 2023 SE R ERREVMRE S HIBER LR

T YRR NBE 2022 4Ef¥) CYFRA21-1 St th 2% 10.5%, B RAKT 2023 4F (1) 12%, ZR7A Gt
B X (" = 8.836, P < 0.05). PSA 7£ 2022 EHI/K T 4%, 2023 4K 3.2%, —HZ A ERA LG FEER(S
=6.907, P <0.05). HAthfabs 2 I Lg% 2% 7 (P > 0.05), W& 1.

Table 1. Comparison of the distribution of abnormal tumor markers in men in 2022 and 2023 (No. of cases [%])

5 1. BMTE 2022 F70 2023 FEMREM R E IR R LR [F1(%)]

JbsRE AR B (TM) 2022 (n = 7780) 2023 (n = 8165) P P

AFP_3 19 (0.2) 14 (0.2) 1.021 0.312
CEA 260 (3.3) 269 (3.3) 0.028 0.867
CYFRA21-1 817 (10.5) 979 (12.0) 8.836 <0.05
PSA 312 (4.0) 264 (3.2) 6.907 <0.05
CA125 5(0.1) 6 (0.1) 0.049 0.825
CA199 102 (1.3) 123 (1.5) 1.093 0.296
CA242 31(0.4) 29 (0.4) 0.199 0.655

3.2. BB 2022 ££F0 2023 FELGIHFERNMEIERSFRBENREE D HELE

2023 4[] CYFRA21-1 1E 18~30 %, >60 % LA Effdcks NBE = H K HI 25 i 5.4%. 28.2%, =T
2022 4[] 3.6%. 24.9%, 7 GuitE (P 4y N 5,603, 5.102, P < 0.05); ifi 2022 4 PSA R
B 18~30 % . 51~60 % HH HHF /3 54 0.5%. 3.6%, T 2023 411 0.1%. 2.3%, WH 2 [EZERA
Giit2E 7% (G2 9N 4.147. 3.868, ¥ P <0.05), HAMFERBZE RS %27 (P > 0.05). W% 2,
Table 2. Comparison of abnormal distribution of statistically different tumor indicators by age in 2022 and 2023 in men (No.

of cases [%])

3 2. 5B 2022 ££F0 2023 FHGITFERHIMBIEIR D FR BN FE N HELR[B(%)]

JHRIFR £ (TM) 2022 (n = 7780) 2023 (n = 8165) Va P
CYFRA21-1 18~30 % 52 (3.6) 74 (5.4) 5.603 <0.05
31~40 % 60 (3.9) 88 (5.1) 2.958 0.085
41~50 ¥ 104 (6.6) 143 (7.9) 2.297 0.130
51~60 % 137 (10.2) 159 (10.9) 0.324 0.569
>60 & 464 (24.9) 515 (28.2) 5.102 <0.05
PSA 18~30 ¥ 7(0.5) 1(0.1) 4.147 <0.05
31~40 % 14 (0.9) 17 (1.0) 0.065 0.799
41~50 % 11 (0.7) 13 (0.7) 0.008 0.929
51~60 % 48 (3.6) 34 (2.3) 3.868 <0.05
>60 & 232 (12.5) 199 (10.9) 2.178 0.140
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3.3. &t 2022 5 2023 FMEFEMRE D HIERELE

VAR N 2023 4Ef¥) CAL199. CYFRA21-1 S H %405l 4.6%. 7.6%, 1T 2022 4[] 3.9%.
6.8%, ZRAEGIHFE (AN 7.342, 5.724, ¥ P <0.05); M 2023 4F CA125 {5 % /KL T 2022
G, HIN 4.2%. 4.9%, PR IEZERE Gt (4 = 8.305, P < 0.05). HAhdgbrz R LS
#Z5%(P>0.05). W% 3.

Table 3. Comparison of the distribution of abnormal tumor markers in woman in 2022 and 2023 (No. of cases [%])

52 3. LMEFE 2022 £ 2023 FEREAREN R E 2 IE R LR (%))

Ji R bR A (TM) 2022 (n = 12,185) 2023 (n = 13,164) 7 P

AFP_3 103 (0.8) 100 (0.8) 0.584 0.445
CEA 117 (1.0) 128 (1.0) 0.010 0.921
CYFRA21-1 829 (6.8) 998 (7.6) 5.724 <0.05
CA125 601 (4.9) 550 (4.2) 8.305 <0.05
CA153 21(0.2) 17 (0.1) 0.789 0.374
CA199 471 (3.9) 599 (4.6) 7.342 <0.05
CA242 107 (0.9) 123 (0.9) 0.223 0.637

3.4. &t 2022 ££F0 2023 FHEGIHEFERNMEEFSFRENRE S HIE RS

60 % AL f L MRS AR 2023 4E 1) CYFRA21-1 S 6 2R 23.5%, 3 2022 4Eff) 20.1%; 31~40
L AR NBE 2023 41 CAL99 R i tH o8 4.8%, T 2022 4E 1) 3.8%; 18~30 % MR A
TE 2022 4E () CA125 FH K E N 7.6%, 5T 2023 4R 5.8%, ZRIAE St & XA 7 N 7.614.
4.616. 7.148, )P <0.05). HALFREZERH LSS % 7P > 0.05). W5k 4.

Table 4. Comparison of abnormal distribution of statistically different tumor indicators by age in 2022 and 2023 in woman
(No. of cases [%])

4. M 2022 £EF0 2023 FHGITFEFHMEREIRD FR BN S E DB EREEER5(%)]

JHIRI bR A (TM) 2022 (n = 12,185) 2023 (n = 13,164) 7 P
CYFRA21-1 18~30 % 114 (4.3) 123 (4.7) 0.573 0.449
31~40 % 88 (2.6) 120 (3.2) 2.223 0.136
41~50 % 65 (2.7) 93 (3.3) 1.538 0.215
51~60 ¥ 134 (8.4) 143 (8.1) 0.082 0.775
>60 ¥ 428 (20.1) 519 (23.5) 7.614 <0.05
CA125 18~30 ¥ 202 (7.6) 150 (5.8) 7.148 <0.05
31~40 ¥ 201 (5.9) 194 (5.2) 2.046 0.153
41~50 % 151 (6.2) 164 (5.8) 0.516 0.473
51~60 % 17 (1.1) 13(0.7) 1.008 0.315
>60 ¥ 30 (1.4) 29 (1.3) 0.068 0.794
CA199 18~30 % 155 (5.8) 185 (7.1) 3.514 0.061
31~40 ¥ 128 (3.8) 181 (4.8) 4616 <0.05
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41~50 % 104 (4.3) 132 (4.6) 0.364 0.546
51~60 % 37 (2.3) 51 (2.9) 1.099 0.294
>60 % 47 (2.2) 50 (2.3) 0.020 0.888
4. g

2022 4 12 AREMGHEEECRR G, — 7 TR B NESE I, 5 — 7 TG N AL 20
e, HAE A Y B R B RS . N T PRI N R AR KT B 52 B e (1)
SO, AT RAS TR AR G SR BRI R AL R RS R AR, FRATEIBE S 45 T 2022 5 2023 FEBUK
SR BB AR AT R R bR K IR BB L, KA TR ) e R o 70 ) e A R 2R A3 A U B
B AT T L.

B4, AVKIL CYFRA21-1 1£ 2022 4F 12 H R JGAEAEZE 5 XA —1d . [F)4F % B IR R gk — 25 43 #fr
IR, >60 % RS HARIE AT, AR S R BB UL 54 23 T . CYFRA21-1 2 —
FVE T ALY 20 M AR B -9 B, 2 /DNt e it D0 G DR 4 e T B B o S R R bR 3, B
X fE SN FIRERE, IBBE R SR TG [16]. A WF 7S, il i et 8 N 25 5 J&% s COVID-19
[13], 1% 85t n] Ld I 5 2 WS A5k — P (R R ik 2 [12] ;. COVID-19 S id+ CYFRA21-1
FIZKFEEIE S NR[17]s 4R NFEHE BB R 18], Rk, FRATHITE 70 45 SR B8 7 3 jek 9 B 75 5 1 i
ThAg. i s A RIS, e 7 Ml 0o g bR s IR, B T2 ABEERb R 2, R IIKT,
LR ST et DUJG BT AR R I At B Sy, Jd A b b R e i 2ok, COVID-19 [
VEHBEE R KGN, M 40 B K ULUR B 0.4%E A, 50 £ % B#E1 1.3%. 60 £ &[] 3.6%.
70 Z %1 8% N E] 80 £ 5 K UL L) 14.8% [18]. 48R, ZAERYEL CYFRA21-1 M) & 35 T i A s
R AR T REME 2 (A3 EREAT 7T

Fi4b, AT o CAL99. CAL25 (¥ 74 LLBITE P4 2 [AIFAE 5 2= 5, i BV 548 =R
TEAFAR Z A TG 228 3, PRI ERATHENDX PN PR AR 7 2ot B A 0 25028 o] R E 32 2R TR 1)
&G CAL99 ZKF BT s T it 00 SRS Wikt 5 AR A8, B AMX AT F T g i 40 3. mI D)k
PEAN RS B AR, I REON B TG T RERUEE , B N ARTE — SeRE M BR S8 FF CAL99 /KT
SFFE[19]. AFXEAT R 31~40 B4R BLH Lotk CAL99 A s R, BRATIFE R R B8 HIIE
P R R, BT 0 TR R N AR DUEEAT b . EFRATE AN R AR B i) CAL99 1) 53 LLAvl ik
ITHCIRET A B, ZoMEAE 18~30 % (AR IS BEI S i Ko tH 2 d v, AR S BT 2 OF BLTh AR AVE RN, FRATTIA
IR A SRS H e ) R AT R R R TR AR BUAR B AR W R SRARE . NS R R
A B TEL[20] [21], TIZEZE S5 R OP 55 R PR MR A N B8R [22], AHRIIK) CAL99 S LLAwItH & 2 T I
CA125 7K FZ R 2 R, EgRIRA[23]. H&JEWI[23]. IR EE[9]. ORE[15]%, {HIGK L
HAEOP S iz W h B BRIt . FEARWT T, FRAVKE P Z A CAL25 1) 7 Lu gk A7 1 b, R
18~30 % it CAL25 1) 5 Lo ) 75 B B el O 508 I B R I R o FRATTHE DN mT e R 46 2 e o8 TR L
F10 e R T 2 S AT e AT AT PR, R B s 2 (1 s i 1 PRI H & RS [24], #7580 CAL25
S ACE . Rk, BEARHTE N EE T AR R B4 S8 CAL199. CAL25 £t /K w3484k, (HILRTA
AR IS 7 2 AR, DRI S PR b i At A 7 A B AN T N 2 T R R T R
e 3K P AN FE AR A UK ST, 75 22 Ja 23t — 2D AR 9T

PSA i FE#E A 92 W2 W i 1 s R R e R AR B, A IR IR i, 4 PSA < 20 ng/ml i}
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HIZ AR RIBHE RN 33.0%, >20 ng/ml 5}l 62.7% [25], Zeiditt— 20 A 0 IE B R w5 IR0 BA R R
HIRR IR G352 T B PSA BB T Ei[26]. SFRATHE I 551 PSA Y 5 K H Za b AT EURR N B,
2023 A H R 2 BRI, (H H AT R IO FE R TR IR G2 B B PSA 7K TR, A SCERIRE A
NHTFI AR AT BEAN /& COVID-19 % B IE YL (1) #E 88 B [27], (H L vl Rl i 240l T 3k Sz me 4 e ks 5 07K
SR BICGAR, IX AT RE S B 5 K A] 0 R R E SR AR A .

MER, AW FEAHAAAE —E R RBRME: (L) ABRUBPERT FA N B A i AR, 1545 iemTRe
I WS R T —E W (2) ASWEFERHH [RIBUE 7 A, (H 2 A BEATL X HE SR UL T 75 A Sk ek 2>
fRfrs (3) A oA REXT 37 b 7= A S il (1) EL AR BE SUB-AT 01 5, O AH SR AR B K P28 Ak R AOM& 42
MAE . Bk, BRAVEEMTREREHTZ R0, AL HERR ML ZE R RSV, SRR G
SMIEAT, BWEFRRE AL LUK IPEIRIZ MR It S A I 2 M ik 98 ) 202 Shn it

5. &g

S, JEI R R FEERAT R I AR L R R SO R AR S ) CYFRA21-1. CA125. CA199
o PSA [P SR 288 — e sgme, JOETELE 52 K 2 A 1R 2 HEAN B, (HIRATTIAT T 25 48R N
PEm MR AR SR e T, FRA 1A L ERRIEA R BT IS BT ORI TIER . R RISeE, 51
11 PR I 2R A o5 N\ 485 SR AR5 5 45 60 N RS B Y S B S A AT IR 2% . MR G A)isk, BA
G FEIRTT .

E&UH

WHT A EZ TAERS R, mETH, #45(2023KY183, 2023KY957, 2021KY888); HiMl HikHi Kk
JEIHRI, m TR St R A H , 20201203B206.
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