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HE . BE Rt F MRk Hsa_cire_0005019, Hsa_circ_0004390 /K- 248 21 J5% % % K5 42 B TS 09 %
v, FiiE ATIEMRIBIR 20224 6 A—2024 46 A W WAL A B IRATE FURME R 385 0 B HUR BH, A EE
M7 15, AP K550, 3804 & HARIE LT R A4 50 A TG RIAFAFTE R B4, LR AN R T
Fh. SE IR, o iESPas R Hsa_cire_0005019, Hsa_circ_0004390 K, % B %12 Logistic B)AEER A5 21
FRFTG 0 B &, SR iR TARAFAE X, S5AT A i AR Hsa_circ_0005019, Hsa_circ_0004390 7K-F
Xt AR ITE 9 ML, Rstudio 4.2.1 4H) RIETREF AR, S K EAER R TS RAFAET H 8 i
ZIERE<1/2 B, FIGO> A [ A, [ Bl & bfeHsa_circ_0005019 K-F34 3 TG R R (P<0.05), fiF
Hsa_circ_0004390 K-FA& T )5 BI4F48 (P <0.05). Sk 4miisE4 Hsa_circ_0005019 8% & ik & & T AL L0 Fo i 5%
Fal (P<0.05), MRSELE THSE4 (P <0.05); Sk amMe %20 Hsa_circ_00043904& T IR SE LA A= R 80540 (P <
0.05), MIBRAAR TR (P<0.05), % REZRY Logistic @AM ERER: fif Hsa_circ_0005019 7K-F 5
[OR=0.289 (95% CI: 0.095, 0.879) ] A& FBAMIUS R R OBFPEE (P<0.05), THEFEMAEE1/2
[6R=3.740 (95% CI: 1.785, 7.834) ]. Hsa_circ_0004390 7K-F & (OAR=10.166 (95% Cl: 3.767, 27.433) ] #=
FIGO 528 1 B2, A [OR=3.540 (95% CI: 1.696, 7.389) | ¥4 & HMEMTUS R ALE £ (P<
0.05), ROCHMZE LR ET, Hsa_circ_0005019, Hsa_circ_0004390BEAAM 69w & T @A, AURPES R4 0.843
(95% CI: 0.802, 0.878). 90.2% (95% CI: 0.683, 0.988); A 64.6% (95% CI: 0.590, 0.731), &it &
% B b i SR Hssa_cire_0005019, Hsa_circ_0004390 K-F 5 KRG TG A %, T4 BRARN T T#4E &

F TG s .
KR - FHE  TIERSGAK ; RS 5 FORRNA 5 FRlME
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Effects of serum levels of exosomes Hsa_circ_0005019 and Hsa circ
0004390 on short-term postoperative prognosis in patients with
cervical cancer*

Ren Hu-hu, Zhang Na-na, Li Chen
(Xi'an Honghui Hospital, Xi'an, Shaanxi 710000, China)

Abstract: Objective To explore the value of serum levels of exosomes Hsa circ 0005019 and Hsa circ
0004390 for predicting the short-term postoperative prognosis of patients with cervical cancer. Methods We

prospectively enrolled 385 patients with cervical cancer who underwent radical surgery at our hospital from June

ek H : 2025-07-28
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2022 to June 2024. All patients were followed up for one year. During the follow-up, 5 cases were lost to follow-up.
The 380 patients were divided into the good prognosis group and the poor prognosis group based on whether
recurrence and metastasis occurred. The clinical data, blood routine indicators, and the serum levels of exosomes
Hsa circ_0005019 and Hsa circ_0004390 were compared between the two groups. Multivariable logistic regression
was used to analyze the factors affecting the short-term postoperative prognosis of cervical cancer, and the receiver
operating characteristic curve was applied to analyze the value of serum levels of exosomes Hsa circ_ 0005019 and
Hsa circ_0004390 in predicting the short-term postoperative prognosis of cervical cancer. A nomogram for the risk
prediction score model was constructed and plotted using RStudio 4.2.1. Results The good prognosis group had a
higher proportion of patients with a depth of cervical stromal invasion < 1/2, a higher proportion of FIGO stage 1A
and IB1 diseases, and higher serum Hsa circ 0005019 levels compared with the poor prognosis group (P < 0.05),
whereas serum Hsa circ_ 0004390 levels were lower in the poor prognosis group (P < 0.05). In the squamous cell
carcinoma group, Hsa circ_0005019 levels were higher than in the adenocarcinoma and adenosquamous carcinoma
groups (P < 0.05), and they were even higher in the adenocarcinoma group than in the adenosquamous carcinoma
group (P < 0.05). Conversely, Hsa_circ_0004390 levels were lower in the squamous cell carcinoma group than in the
adenocarcinoma and adenosquamous carcinoma groups (P < 0.05), and they were even lower in the adenocarcinoma
group than in the adenosquamous carcinoma group (P < 0.05). Multivariable stepwise logistic regression analysis
showed that high serum Hsa_circ_0005019 levels [OAR = 0.289 (95% CI: 0.095, 0.879) ] were a protective factor
against poor prognosis (P < 0.05), whereas the depth of cervical stromal invasion >1/2 [OAR =3.740 (95% CI: 1.785,
7.834) ], high Hsa circ_ 0004390 levels [OAR = 10.166 (95% CI: 3.767, 27.433) ], and FIGO stage IB2 or IIA
diseases [OAR = 3.540 (95% CI: 1.696, 7.389) ] were independent risk factors for short-term poor prognosis in
cervical cancer (P < 0.05). ROC curve analysis indicated that combined detection of Hsa circ 0005019 and
Hsa_circ_0004390 yielded the highest area under the curve and sensitivity, at 0.843 (95% CI: 0.802, 0.878) and
90.2% (95% CI: 0.683, 0.988), respectively, while specificity was the lowest at 64.6% (95% CI: 0.590, 0.731).
Conclusion The serum levels of exosomes Hsa circ_ 0005019 and Hsa circ 0004390 are associated with short-
term postoperative prognosis in patients with cervical cancer, and their combined assessment provides greater value
in predicting patient outcomes.

Keywords: cervical cancer; radical resection of cervical cancer; short-term prognosis; circular RNA;

predictive value
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1.1 —RER

A PR BE B 2022 4 6 H —2024 4 6 A PG4 i 40
2R BEWIA 1Y 385 4T B S0 AR YA AR A YT 1 B S

FERE L REVPAL B TS, (HAFTE R BR Y, TCVE
SR RAS HEIR YT A5 oK1 JTAEk, AN MMAAE Sy —Fh
B R A A 1) TR AR AR, 2B OCTE . TE IR OF
FOE, SMBARC AR SRk ke, 2
Wiyt o7 B WS 25 VIAH OGS, fEss @b, i
A UAA IneRNA-H19 R A Sy 985 75 14932 W 1 S A 3
W7, cireRNA 75 Z FpIOR o S  3R5, IR S 5
BRA . RIE . RBIFER SR,
0005019 . Hsa_circ_0004390 /£ & circRNA % il 5 ,
I RETE E BUmE R . KT RE—EER, HA
PRAE AL A 58 2 Wil . A B 9T B 7E R0 Lk

Hsa_circ_

.

BE, BEFR40~75%, T (5378 £5.88) %,
I FEFEEC (body mass index, BMI) 17.5 ~ 25.5 kg/m?,
I (2149 £234) kg/m®, HE M HFE M R
o AW L ER I ZE L S HERZ (No:
20221010) .

1.2 SNIRAESHEBRIRE

121 Zindrk OfFE (FEBUEZE 575
(2021 4ERR) ) i e SR (2 bR o - I PRAE
RFEBNBHIE I . BB £ . PRI 2
HER RIMESS , B 20040 f 2 40 A s A B R 38 =
= fE R NFL 9% %  (human papilloma virus, HPV)
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R 4275 HPV16 . HPVI8 45w f ALK, M 14% 1
AN E U /N B E SRR @ARHETZ CT. MRI,
B T8 88 7 45 A A 0 e AR PR T A B, Tk e
ZERRS s AT E WU AR RIBIT s @I IR 4
I ~ TAEM @I IRBER 4.

122 #Hedrg OFIFHMEEMRE; OFfFT7E
JEE ARG T B AEIERR DIRER Y QL3N AN
B2 YT . AT REIRIT SR BUMRR T s @4
IR LA, O EEG . EHE T
WK @IRTFATC AL RIE LR @ BRME
Wi, TCIEBC A S MU SC A A FE DT ;. @A T R )
TCIE VIR 0 i e bk DL 25 e 7%

1.3 7k

131 FoRbk s WEERENIRIKR, s
i BERRSOIFAE . PRERIEA IR . MR E
L WA RIS DL . RS B IGO0 K i R
PSR 21 GO NG 7 o G A 0 S O
JFEnREsE bR . MUVLEFSS) o

132 difshab iR G 0 RAT L dRERE
75 M E K UL 5 mL, R FH Allegra V-15R %Y 55 .0 #L
(3 [ DU g % 7R ¢ 22 W] ) LA 3 000 r/min B L 5
min, 3 _FIEWR, TR RBERR AL 22 P (phosphate
buffered saline, PBS) B &ULIE, ¥ HEREL =
MDA T, MR TEOHLEL4 °C, 3 000 r/min £
£ 70 min, EOFEF 15 em, F R, IrAU0E
RISy 0 25 Sl Ak Y I S . ) A L I B
Bi (F7 22 RPN, B Paricle X) WMEIMBIA
AR S a7 RGO R b, AhI R 5 B
B BAR B R U2 BE 45 H 4% 30 ~ 150 nm,
FEE IR I IE SRR o R T 40 K UKL BRL 25 45 B
( nanoparticle tracking analysis, NTA ) F AR X b W R
FRPREAR 70 Al AR B JEAT I 2 = AN MMAREAS FH PBS 1
MRS, TEA NTA LA O RE S, A% 8 i
WOGHCH LB, X RE & b i Sh W A 3E 4T 30 25 B R
FAFHT, ARATIN ISR AS 43 A Rk B A5 B o 45

7R, T B I A A A R AR T2 43 AT AE 30 ~ 150
nm, D UESE S I P 5T A 1A

1.3.3 F At R KT T T A B sE RR( quantitative real—
time polymerase chain reaction, qRT—PCR) #& |
Hsa_circ_0005019 Hsa_circ_0004390 48 3f £ 5 & R
JH TRIzol 2 DA HCE4 1L 175 A0 WA 1A b S U RNA, - il
e Feialon & (R atinMER A A IR A A, 52

5 TR102-01), K¢ HEEUM) L RNA 3655 5% 8 ¢DNA,
Pl eDNA 4 54T qRT-PCR 4714 . AR & Hsa_cire_
0005019, Hsa_circ_0004390 ) 3L K 551, BEiT4HF 5+
eG4, 5I9F 5 A YA w15 8. PCR Y
Zh: 95 CHIAEME30s, 95 CZAEPES s, 60 CiB Xk
30s, JL40MEFR. Hsa_cire_0005019 1E[@5 4. 5'-G
AGCTTCAACTGCATTTGGCT-3', KIa5|%): 5'-TTG
AAAGGCACTCCGGACC-3', K JEHH 21 bp, P14
P K 286 bp; Hsa_cire_0004390 iF [a] 5[4 : 5'-T
GTCTCCGCATACAAGTGGG-3", Ia5I4¥): 5'-AAG
CTTTGTTCCTGTCCAGTCA-3', K J& 43 %]k 20, 21
bp, R YK EE 312 bp, LA GAPDH fE 2 N 2 4k
W, ok A 2% 3k 11 5 I 7 Hsa_cire_0005019 ,
Hsa_cire_0004390 #H %} ik it .
134  FEAEn XA SERHABWE. 12
)7 BEVT 14, #E 2025456 H . BTN A I
RAER . ARG A . 2R AS, R ERE
BRSO, Gt KRR LR, KRS
HNCCN F8 ", FF ARG 1455 A 5 78 R A Sy S )
TG dabs, DS SRR Sk el TER S 2 4F
W, LR EARINmENE. & kE®H
Wt s 2H 22 BT O R S R R BB L DX Rk
EL &5 ol e b 2 A%k S BB A L Bl 7 AR P R
Visl, RuilEEERER R AT (34]) . 4
BT (261]), RUiEE BHEBRE R Lo bb .
1.4 GFitESHh

B 43 B % FH SPSS 24.0 1 R 4.3.2 48 it 8 44
TR IR « prifE2E (vxs) FoR, IR
PR 7 26 3 W s e A 3 5 TH 85000 8 LA B FE Bl
(%) Fm, A KK 522 o8 H £ N
F 1% Logistic [1IH ALY 5 22 ] 52 38 T AR F7 Ak
(receiver operating characteristic, ROC) il 2 Fih %1 £k
K. P<0.05h2R A5 015 L,

2 R

21 BERIGJRELER

380 il ‘B S B 2 VAEMEVT R, B K 28 il
W57 130, B RN 10.79% . A i
Ja S5 RN B E A R WUE R RMBUE N R4, &
A 339, 414 AR [F) B J00 e BRI A, O AR
BN IR AN R A R AL RN BR R AL,
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£ 180, 99. 101 i, EE . MLEFHE, o/ s, ZRYsgit
20 THAIFERLE FR (P>0.05) . TiUn R4S B A R4S 3

[B] IR TE R . FIGO 43 4 1 . Hsa_circ_0005019

7K Fl Hsa_cire_0004390 /K- FL A8, 28 X2/ ¢ Ki 5,
o R R R R . WRAE . G L R
" LRSI L (P<0.05), BUS BLIT4L% 5

B /JX:\ 745 & . &7 DN 3N F‘u‘z N N
MR MR SFARIR M LRRIE . HPV ) BT i IR <12 di e FIGO 70 TAL IB1
Beo AJRHBNRTT . BOTRIE45 Gy ATFREAT b cire 0005019 ACEHI B FRUS AR 4L (P<

R R4S BUR A RALAFEE . BML, BEIRN

WL BgH R, AR P ERLAT 0.05) . 1M Hsa_cire_0004390 7K AR TS B T4
B, AR SNEER . AEEEM. & (P<005). Wk,

x1 FARKERELER

e RAF4] 339 53.77+4.52 2267+153 65(19.17)  80(23.60)  88(25.96) 33(9.73) 160(47.20) 89(26.25) 90(26.55)
WRARY4 41 5354+501 2241+1.12 10(24.39)  10(24.39)  12(29.27) 5(12.20) 20(48.78) 10(24.39) 11(26.83)
X2/ 0.304 1.054 0.628 0.013 0.207 0.246 0.037
P 0.761 0.293 0.428 0.910 0.649 0.620 0.848

WG RIF4 3.52+0.60 129.77+13.52 78.67+3.53 173(51.03) 166(48.97) 109(32.15) 230(67.85) 232(68.44) 107(31.56)
WEARYD  3.57+0.55 127.54+12.01 7791+3.12 21(51.22)  20(48.78)  15(36.59)  26(63.41)  15(36.59)  26(63.41)
X2/t 0.508 1.009 1.317 0.001 0.327 16311
P1E 0.612 0.314 0.188 0.982 0.568 0.000

i R Ardl 245(72.27) 94(27.73) 235(69.32) 210(61.95) 193(56.93) 725+203 1.70+030  542=+1.15

TiE A R4 16(39.02) 25(60.98) 30(73.17) 27(65.85) 25(60.98) 7.15+£2.05 1.65+032  548=+120
X2/ 1l 18.797 0.257 0.238 0.245 0.298 1.001 0.314
PAE 0.000 0.612 0.626 0.621 0.766 0.318 0.754

Tl RAF2H 31.25+3.44  2258+450  3345x352 52.14 +8.28 51.48 £6.23 1.52+0.31 2.90 +0.42
TifE A R 4L 31.05+320 22.78+433  33.17+3.55 54.74 £ 8.53 50.36 £ 6.14 1.36 £0.33 3.20+048
X2/ t{E 0.354 0.270 0.481 1.893 1.089 3.100 4.252
PE 0.723 0.787 0.631 0.059 0.277 0.002 0.000

23 AEEHEFETRAEMBIMNMEBEITRIE 200, ZREAESIFEEL (P<0.05); GHkH
=R Ji 98 21 Hsa_cire_0005019 AH XF & 35 2 = i 9 41 A

8 0K 200 M L . MO 4RI R 8 4H Hsa_cire_  MRBRIEAH (P <0.05), W& THRBHEH (P<
0005019, Hsa_circ_0004390 A %F Rk g LA, 277 0.05); @R 40 fJE 41 Hsa_cire_0004390 ik T i Ji 41
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MR e (P<0.05), MEdlitFIRetEd (P<
0.05)., WHE2,

R2 AREIEHEFEITEAEMFIMMEEXNRIES R

1) AR, DUE SR FRERE (<1/2=0, =1/
2=1), FIGO4# (T A, IBI=0, IB2. MA=1),
1ML 7% Hsa_circ_0005019 /K (SZ{E ) Fl Hsa_cire_
0004390 7K (SEMME ) , #4722 [ % 3% 2P Logistic

(xxs)
o e [ [l )4 ﬁj\ Br (51 A K #E0.05, 5l Fk K i/% 0. 1Ao) , 4k
e IR A0 IR 2 180 1.58+0.33 2.82 +0.40 AL - L Hea_cire_0005019 AP [0 R=0.289
R4 99 1.45 £ 0.30 3.05 +0.45 (95% CI: 0.095, 0.879) |45 S B AR5 R
P 101 1.31+0.28 3.27+0.48 B A R A9 Aﬁ PR (P <005), T # E
i 12568 15023 B =1/2 [ OR=3.740 (95% Cl: 1785, 7.834) 1.
Pl 0.000 0,000 Hsa_circ_0004390 7K *F- & [ O R=10.166 (95% E}I:
3.767, 27.433) A FIGO 4+ 4% 1 B2, I A [OR=
24 EINEEEARAERBAMEARMNESEZREZED 3540 (95% CI: 1.696, 7.389) |3 B %4 & &%
Logistic B Y3534 AREHEB@EARMMGEKNZER (P<0.05) .
DUE SRS AT (Bls R4F=0, WG AR= WL%E3,
#3 EIEREBHTEARMNSERZRY Logistic BIA5 iS4
A A5t b S, Wald x*{# Pt OR e
TH R
B[R] [T R 1319 0.541 12.466 0.000 3.740 1.785 7.834
FIGO 431 1.264 0.036 12.846 0.000 3.540 1.696 7.389
Hsa_circ_0005019 -1.240 0.020 10.318 0.029 0.289 0.095 0.879
Hsa_cire_0004390 2.319 1.222 8.132 0.000 10.166 3.767 27.433
2.5 IMi& Hsa_circ_0005019, Hsa_circ_0004390 100
EETEERTE PGS T
ROC i £& 53 #7 45 R 7%, Hsa_cire_0005019 ]
Hsa_circ_0004390 B 45 A6 0 14 il 28 1 A . ok s 60
43 A 0.843 (95% CI: 0.802, 0.878) . 90.2% %
(95% CI: 0.683, 0.988); 4#51EH 64.6% (95% CI: ® a0+
0.590, 0.731). WLFEA4FME 1, 0 i 001300
2.6 LHIF&LEEDR 72@2&
LT Logistic [B1)5 43 B 45 S22 i 51 28 KA 7Y L e
0 20 40 60 80 100

—fE s X R AN B o LA E, g A 2 55
SCRZE, 9 I Hsa_cire_0005019 . Hsa_cire_
0004390, %S 504543 o RN XTI XS ABE 2 DL 14 2.

10045 521%/%
B 1 Imi& Hsa_circ_0005019.Hsa_circ_0004390 7£
B E T ER ROC ik

*R4 IMiEHsa_circ_0005019.Hsa_circ_0004390 7& & 3 y&E s HA T J5 FR R R BE 0 47

95% CI 95% C1 95% CI

EEES TR 2T mR /% Ptk ————  PMH
EBR

Hsa_circ_0005019 1.32 0.615 0.564  0.664 415 0315 0.769 713 0.693 0821  0.000

Hsa_circ_0004390 3.13 0.761 0.715  0.803 78.1 0457 0.881 723 0.652  0.786  0.000

B 0.843 0.802  0.878 90.2 0.683  0.988 64.6 0.590 0731  0.000
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AN L R N 3 o cireRNA 7] 3 i1 5
CXCL1 mRNA B 1 44 08 B 0098 (9 O 251, 5%
i) £ X T B O M, T AT BB S e R B
U ERCTT BEE TS cireRNA 7K, f# HORFI
g A, B BTN E R RZ,
N R] BB B A YT ROCR , M KA. FE M
AR, MRS SR R R RE ML
FEAEIRNT o bR A0 A o 0 %) A0 I A BT A2 S ek 9
34 BR FUAE G, A S PI3K/Akt . MAPK %515 %
T, B R iR A e T e i AR Ioh g

cai I A 1 I
transition, EMT) i #2 , 3k 15 50 5% iF %% Fl1 1% 22 68
F1U8 . Hsa_cire_0005019 F1 Hsa_circ_0004390 1f *~ ¥
RRNA R EE R, EMRERAE . RSB
J& B A2 2 W AE AR LR . 7 IR 28 23 5 4t i &
Hr, BFSE & B Hsa_cire_0005019 7£ i 98 20 21 b 52 %
ZE35, 1M Hsa_circ_0004390 & = 32 R0 38—
R, HRIKXGMWE W SRR E%
DIAHERY, FEfbofg H, n RO BT, BE
Jid 964 335 J% . Hsa_cire_0004390 ik B Wi H ., H
TERA R I A 2 rp 1 i 2, X AR {4 7R H:
ATRES 5 g LA R R MR /R . ARWFoT 4
IR, 8R40 1% Hsa_cire_0005019 #H X} 3 ik &
PR . IR, Hsa_cire_0004390 A X 26 35 &
(SIS v o[ S
0005019 1E A VS 7E 398 cireRNA, 16 4M b At 4 AR
A SRR AR Y, AN E eSS S
miR-198 Z5 £ 9 miRNA, #] EMT, [H b I 3 21 i
& of H UK SF # 7 . Hsa_cire_0004390 N { J&
circRNA, 78 % 38 58 76 P 0 @k 40 i A, B3 o
circRNA-miRNA-mRNA %37 PI3K/Akt 38 % 19 75 5K
BAK, SO AP AR R GA R AR . AR
WoR, WS A B 4 Hsa_cire_0004390 32 ik &8¢ 55,
Hsa_cire_0005019 KL, #2758 Hsa_circ_0005019
1 Hsa_cire_0004390 3 ik 5 ‘& S8 834 Fil 5 A K .
PE—2 Z I E B Logistic [B1H 5347 78, Hsa_cire_
0005019 . Hsa_cire_0004390 34 ‘&5 %5 95 %5 0 791 5 1)
SR . WF9 20 cireRNA B 3 153 2 P ik 42 58 T
it 968 440 fitg 3 5 i /112 . Hsa_cire_0005019 1 fEAE N
54 Pk N U5 RNA, 5 miRNA A BEAE M, @R
miRNA X HCH0 B AR AR T, 6 2 i Jeg 40 A 3 7
Hsa_cire_0004390 1, 1 § i 1 28 LML ) & #E4E o
fifF 5% 2% W] Hsa_cire_0004390 A f i 3o % B miR—198 .

(epithelial-mesenchymal
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TR S DR R VR, il A0 8 3 2 398 i g AN i
W, i RE S . XU ZERUHE 5 BOR
0004390 3 15 ¢ 1wy 1Y BF S0 f8 8 S A AP I TRk

Hsa_cire_

ALK O S B . AR Ron, IS

Hsa_circ_0005019 . Hsa_circ_0004390 B¢ £ 46 1l i il
BRI UG Il T AR s, HIE TR
i g 1) 4] 2k PR AR R EL AT A v O AN A, R B PR A
5B IOE FH 1) T A {2 5 o

AWFFEEE R, WG A B AL e 0] IR I
JE=1/2, FIGOrHH I B2, A &b, $in 5
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