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BRESEIFRZZARR, M LR FEVEESREEBREFREBEMNAME. ik ER20224
6 H~2022F12 A1 TFHBELREKEKREEMNARERRESHIGIT 3000 ETUREZEE, RIF\EETHRE
BE SN EIE(COH 325 ME L F AWM (CIN)A (1684]) . EiTFHESR EFIER . HR-
HPV16/18K: 3l X% ML7ECEA. CA199/K-FIlBEHAFR, HEMHAREFEMBCEA. CA199/KFXHR-
HPV16/18MHMRER, NMAFRIREMGTZRKESHTHCEAME, HHRITHR-HPV16/18. MBEMERE
YIFECINBEE A CCH I TRIMNE . 5551 : BAYNCCA B E 1324, BABE, FHER(52.5+12.6)%;
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it % & (P < 0.05). FHCEA. CA199/KFFHR-HPV16/18KYLEM 5 S Fw K e BRI
<. HR-HPV16/18. CEA. CA1997ifllCIN#} & ACCH Bh£k T H AR (AUC) 4 7140.684. 0.702. 0.610,
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Abstract

Objective: To investigate the relationship between serum carcinoembryonic antigen (CEA), carbohy-
drate antigen 199 (CA199), high-risk human papillomavirus 16/18 (HR-HPV16/18) infection, and
cervical lesions, and to evaluate the potential application value of these markers in early cervical can-
cer screening. Methods: A total of 300 patients with cervical lesions treated at Xiangxi Tujia and Miao
Autonomous Prefecture People’s Hospital from June 2022 to December 2022 were selected. Based on
the severity of cervical lesions, patients were divided into a cervical cancer (CC) group (132 cases) and
a cervical intraepithelial neoplasia (CIN) group (168 cases). Techniques including cervical biopsy un-
der colposcopy, HR-HPV16/18 testing, and serum CEA and CA199 level measurements were employed
to compare differences in the serum levels of CEA, CA199, and HR-HPV16/18 positivity rates between
the two groups. Chi-square test and analysis of variance (ANOVA) were used to analyze their associa-
tions, and the predictive value of high-risk human papillomavirus types 16/18 (HR-HPV16/18) and
serum tumor markers in the progression from cervical intraepithelial neoplasia (CIN) to cervical can-
cer (CC) was explored. Results: The CC group included 132 patients (all with squamous cell carcinoma,
mean age 52.5 * 12.6 years), the CIN group included 168 patients (mean age 50.0 + 10.8 years), the
CIN II~III group included 122 patients and the CIN I group included 46 patients. Serum CEA levels
(7.295 * 3.24 ng/ml VS 5.445 * 2.69 ng/ml), CA199 levels (32.048 + 15.75 mIU/ml VS 25.735 + 15.78
mlU/ml), and HR-HPV16/18 positivity rates (77.3% VS 44.3%) in the cervical cancer (CC) group were
significantly higher than those in the CIN II~III group. Similarly, the CIN II~III group exhibited signifi-
cantly elevated serum CEA levels (5.445 + 2.69 ng/ml VS 3.989 + 2.28 ng/ml), CA199 levels (25.735 *
15.78 mIU/ml VS 17.733 #+ 12.28 mIU/ml), and HR-HPV16/18 positivity rates (44.3% VS 30.4%) com-
pared to the CIN I group, with all differences being statistically significant (P < 0.05). These findings
indicate that CEA, CA199 levels, and HR-HPV16/18 infection status are closely associated with the se-
verity of cervical lesions. The area under curve (AUC) values for predicting CIN progression to CC were
0.684 for HR-HPV16/18, 0.702 for CEA, and 0.610 for CA199. The combined prediction model demon-
strated the highest AUC of 0.723 (P < 0.05), suggesting that the integration of HR-HPV16/18, CEA, and
CA199 provides good clinical efficacy in predicting CIN progression to CC. Conclusion: Compared to
patients with cervical intraepithelial neoplasia, cervical cancer patients exhibit higher positivity rates
for serum CEA, CA199 and HR-HPV. These markers hold significant clinical diagnostic value for cervi-
cal cancer. Combined detection of HR-HPV16/18, CEA and CA199 can significantly improve the sensi-
tivity and specificity of early cervical cancer screening, providing novel insights and evidence for early
diagnosis.
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1. 3]

B 3 (cervical cancer, CC) A2 4 ER 2P H 28 DU KH DL IR, 2020 E4EKA 60.4 T35l PR I2 T HY
BHTEIUE, 2342 BT FESE, ReRRERAL ARSI, EhE, 53080 R R L
HE 10.5% 0 ERIEZE T, HRIESBREIN 7175 (Global Burden of Disease, GBD)4E, 1 [E S #ifE fHL) 5
REREH 20.2% [2]. AE9ME— P R B EEMRE, EHUREA TEEN SR R, R
iy SR DAL RIS OANG YT, A RO E N AT AR BR AR SR Y 3] H T LRI TC ST R PACAE
AR, IERIAIT I LAE RBCE AL AR AR AC, DRIk, S R B IR & T e AR AT IR0
I 5% 998845 (cervical intraepithelial neoplasia, CIN) & A CC B3 FIS iR S WIAAT i A BB R o

Hal, =GR NAL LR 5 (high risk-human papillomvavirus, HR-HPV)BZ A N2 B 20 K A2 R &
A% IREN R 3 2 —[4]-[6], HR-HPV {EH T 530 fZ, v &S5 5 30 I F7 R FE 48 (cervical intraepithelial
neoplasia, CIN), ZEEN CC [5]. ML Me br &4 Wides Mt J5 (carcinoembryonic antigen, CEA)FIA
B 199 (carbohydrate antigen, CA199)7E 2 Fful it i bt 2 7s 2 W8 [ 7] [8]. {H HR-HPV 5 IfLiF
iR bR EH) CEAL CA199 7E CIN #E ey CC ARSI AN B, AT 7L B el e 734 CC 5 CIN A
H# HR-HPV16/18. I CEA. CA199 /KT 2 545 1T 1% CEA. CA199 Fil HR-HPV16/18 5 & #iiji#(CC)
Je BB L B ARAR (CIN)RIAR SR P, TPAl LA B S0 At e P R, A B TR AN FLfE HR-HPV16/18.
CEA Fl CA199 £ B S AL AR T (1 Mt gtk — B A0 A0 B S 119 55 03075 2 S m S A1 = 2 ) Rl 22 A0 3

2. #EREFE
2.1. FAREIR

JEHL 2022 4 6 H~2022 4 12 H T8 G M REEBE 2 HI0T7 1 300 41 5 50% & 8 #,
P B SR AL 43 A CC ZH(132 Bl)F1 CIN 4L(168 ).

() INbRdE: FFE B0 SO AT REA 2T F8 R (BT)) P S A e 330 1 R YR AR 12 Wb
HER R [0], CC ABLRMILARG A HAIZ N CC; CIN AR E A A2 A CIN[10][11]; #li2 &3,
MRS IRTT s TR e .

(2) HEBRbR#E: 5 1 AN A WNEEZIEPHE R . EIRRRIT, JEN SR AT thE T EAEVIR S
JE SHEDR S [12]s WEURIA A P Loy oA R DL AT e S B R AR B TR bR T i (5 5
P B S R SRR 4 B IR M R AV BRI E [12]; BEAE S5 HARAE S5
iy BHRERG. B E . IR SETOVE LA T BT A S .

AT T2 W TE H A M RSB R 22 A0 BE 2R i, NHBF WS E MR ZE .

2.2. %

2.2.1. BBiERETER
AR 3d, BEFLLRWAZ LA, HATLWSREH 1 BN, FHEALERED 34T
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ATFEATRE . T SLC-2000 UHAY e 1 FH I A, X PATAIR T O P AT S0 ek AT B /22 AR AS,  tnTe Y
AR AT BRI AL, BUEE 3. 64 94 12 A AHSUITINR, KECT KHLUE T 4% RSN [E 2,
FFI% FHE IR A A 13]. RIS BRI H 2 4B AT DL HRURR 95 BRI £E X6 2 00 s AR RN 175 100
THATIE W
2.2.2. HR-HPV16/18 B3l

EEFAEHSHH 3 d WA LB a7 ReE, HRATIIIE H 25 e BliE e, 1 % A
HURERREE B # B8N A, K TR EFRA B TR P RAE A . Al M DL A1 A TR A =]
FRALR HPV WA IR A (PCR + JEZ23835)%) 300 451 Lok 2 35 % 4H i br A< 36 4T = fa AL HPV16/18 16
W, BB T DNA 23320, PCR 18, 4238, BEARER AR ™A% 32 IR 50 6 U W AT .
2.2.3. [M3E CEA. CA199 &1

KEFTA BN G RIS KL, B OAFRUMNTE, MiE CEA. CA199 /KPR H% K4 A3 H
22 R A% 258 Cobas e601 HEATHGI, R &t B AR HRAE, oA o PR A S 4 A IRRE A7) & i
P AT AR
2.3. WEIEHR

ELES 4TS CEA. CA199 7K-F % HR-HPV16/18 [AE# . IfiLjE CEA. CA199 [,
2.4. GiitEEAbTE

KH SPSS27.0 HAFR AT 44T, HEFRHTIESHRRE, & ESOMANEEEHYE £ hnif
FE(X ts)Tow, TR A FRERR, HRIEECSRARTRLE. ROC #iZ5HrifliE CEA. CA199 /K
*F-. HR-HPV16/18 [HHR I —FH A TEEHEZWH N E. PLP<0.05 o ER BA R EE L.

3. &R
3.1. —f&&ER

AN FEXT S 300 . CC 3 132 1, YA, SFTEHE 28~79 &, PR (52.5+£12.6)
%, FPER > 2R 31 B, <2k 101 ¥k; CIN HEE 168 B, H CIN I ZEE 46 ], CIN II~I1 HE

122 %, FEHTEHE 26~74 %, “FHIEHY50.0 £ 10.8)%, ZAF=IR > 2 K 46 B, <2 K 122 . PHALHEELE
WS AP IREGE— R L G iR 22 (P > 0.05), B EE.

3.2. HR-HPV16/18 BHMEEE . MEFREMIME CEA. CA199 KEELE

CC 44 HR-HPV16/18 [H:Z . IMiE CEA. CA199 /K F-¥E T CIN 41, CINII~II 4 HR-HPV16/18 BH
PEZ . i CEA. CA199 /K P& T CINT 4L, ZRA SR (P <0.05), W& 1.

3.3. HR-HPV16/18 PAM = , BEREIINE CEA, CA199 KR =EBAFN CIN #EH CC
R E

PL CC 41 NBAMEREA, CIN 4N HREA, fH ROC 4 iF(5 HR-HPV16/18. CEA. CA199 4355+
CIN #EJE N CC M, 453 57" HR-HPV16/18 Tl CIN #JEl CC i, ik FHfi(Area under
curve, AUC) A 0.684 (0.623~0.745), REFERIKER:EE53 74 77.3%- 59.5%; CEA Fitill CIN it &)y CC i,
ZEH IR AUC 4 0.702 (0.643~0.762), Il FAB N 7.335 ng/ml I, F A0 R4S S B 20 i 47.0% 84.5%;
CA199 Fiilll CIN i f@ CC i, Z5RE/R AUC N 0.610 (0.646~0.674), IEF{E N 32.970 mIU/ml i, R
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BB A S BE TN 57.6% 62.5%; = BEA T CIN #EE N CC i, 4538770 0.723 (0.665~0.781),
FRUEAVRE 23 3N 84.8% 59.5%, FLICA T E AN R BUEAR T s A Fabs . FEAEEIE WAL 2. K 1.

Table 1. Comparison of HR-HPV16/18 positivity rates and serum CEA/CA199 levels between CIN and CC groups [ X £ s

(%)]
%% 1. HR-HPV16/18 FAMEZR, FEAREMIME CEA. CA199 KFELEE[ X 5, n (%))

febr HR-HPV16/18 FAEZ CEA (ng/ml) CA199 (mIU/ml)
CC Hn=132) 102 (77.3) 7.295+3.24 32.048 + 15.75
CIN II~I 4 (n = 122) 54 (44.3) 5.445 +2.69 25.735+ 15.78
CIN I ZH(n = 46) 14 (30.4) 3.989 +2.28 17.733 +12.28
F/? i 43.360 26.490 18.235
P1d <0.001 <0.001 <0.001

Table 2. Predictive value of HR-HPV16/18, CEA, and CA199 in CIN-to-CC progression
# 2. HR-HPV16/18 PAMEER, BEFREMIMME CEA. CA199 FUlll CIN % &A CC HIME

izt AUC 95% CI B E RIPE R P
HR-HPV16/18 0.684 0.623~0.745 B 77.3% 59.5% <0.001
CEA 0.702 0.643~0.762 7.335 ng/ml 47.0% 84.5% <0.001
CA199 0.610 0.646~0.674 32.970 mIU/ml 57.6% 62.5% 0.001
A T 0.723 0.665~0.781 - 84.8% 59.5% <0.001
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Figure 1. ROC curves of HR-HPV16/18, CEA, and CA199 in predicting CIN progression to cervical cancer
1. HR-HPV16/18. CEA. CA199 Fill CIN #f&7 CC B ROC #hZk
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4. g

AW 5T I I LA B S (CC) A 5 5 2 b 7 R AR (CIN) AR Il CEA. CA199 /K-F- A1 HR-HPV16/18
FHER T2 5, s X Lebn EYTE B H0% A8 10 J b v fEVE

SRR L, CC 41 HR-HPV16/18 FIFHTESRA 77.3%, B3 M1 CIN I 41 44.3% (P<0.001), CIN
TI~IIT 20 HR-HPV16/18 FRIFH TR 82w CINT 2 30.4% (P<0.001). X S5EEAESCHA—F, IEsE T mfaA AR
SRR B S YT B A AR R S R B IR [ 14]. HR-HPV 16/18 Tl CIN #E/& )y CC ) AUC 24 0.684,
BEA—ETRMNE, EFINEEANE, A2 ISR, X NTE T 500% RRENSIHERR AR5 HR-
HPV &%, H CIN @@ CC LIS 2 77 T 2 m2m, HiaEkin HPV16. HPV52, HPVS8 550 fifid
oL SEIFF SR, HEM5 S CIN JRpZilt e et 8w 15]. Kk, HR-HPV RnlAMUA BT
PO RS AT, IEREA M TR SRS bR, (FIEARE My CIN #EfE Ry CC Tl 7572

CC HHEHZMIME CEA (7.295 + 3.24 ng/ml)A1 CA199 (32.048 = 15.75 mIU/ml)/KF-¥) 8 25T CIN
II~IIT 2H(P < 0.001), CIN II~IIT ZH £ () 1f17E CEA (5.445 + 2.69 ng/ml)f1 CA199 (25.735 = 15.78 mIU/ml)
KPR T CINT (P <0.001), R B AR bn S 07E B S0 AL gt e il AR R 78 T HEAER, H
5 CIN 7 BA — @ BIIEA RN . CEA /EN—FhT B Mog A G, 75 2 Bl e A KRB THE IR [8)
[16]. IEHIEILT, CEA EEHMAGHL 4, ME MK GBI R (AEGRRGE MR I H 2 B 5
JE, CEA KPS LTH7]. 25k, CA199 2 —FMICRERPUR, BV N EBESHIL ARG
FHIG, AHIEERIWE U R, EAE B SR A R o A R T RIRER I B 7], RS A5
AR, IM7E CEA. CA199 /K15 CIN /2 IEAE, JfH CC BEXPIIEIR W T CIN &5, #2
NEATATREAE CIN 7] CC FEALH HE B (S 5[17].

AWt FE R, [fiE CEA. CA199 Filill CIN #/# CC i) AUC ¥ 0.702. 0.610, HA—EZWRk
e, (HBARbR AR TINIEAE — R, MiE CEA. CA199. HR-HPV16/18 X4 Tl CIN i3 f# N CC (1)
AUC 4 0.723, & T &38R AT AUC, HrTLLE 53 CC FAT i R 8%, NIRRT CIN
HERE . CC RA Ll g B CC i i it — & B2 H K3 . # PNl a5 @ik HR-HPV FE K 73 8 K2 it
TE MR bR SR W TT, RIX AN AT R A RX 7 CIN 5 CC i3, #— Bk 7 ARHE R 45
RI15]. EAEENZ, BRP PR EMER LSO T AT REJCVEAER S WOt , (5 2 Fa bRl & M FH W BEOR
AKX AR, NGRS T SE 2%

AR R T HR-HPV16/18. CEA F1 CA199 1E 5 #im Ak vh I E B, (BFAE LR
PRE. BFRARIRAIR DS X AR ) 2 8] B HARAE AL, ARSR AT 58 N 58 A T i) W) 3 L8 2 Wb B i
FHERAT, s 5 RS (00 1 BE P BA BB T Bl FLIG R R B . thah, BRI R . Fge ) i) 22
S, WA R AT REME LA 2 A X .

L LFTIR, AEFAYIGUER T HR-HPV16/18. 1MLiF CEA FILIE CA199 7 F 35 A8 4 51l & M CIN F|
CC i R i B 2, S s S0 I S R I, 1307 i RLER AT o ARSR I 90 B 4k SRR X 2 br
Yy BRI S AR I PR S rh () SRS 77, 9 SEIIL S 309 1) AL ok /) & .

E&H

2022 4 E B A PR AR ISR I H (0 E %5 2 $202210531052; Tl H A4 FK: f=ifa HPV £l

B IR R b A5 A E B B0 07 A I R AR (L) o

&E 3k
(1] SUEEE, 2095k, EHL (S AU BV AT AT ST IRICR 2 ) ML), o R A IR A
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