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321001

Screening sensitivity markers for canceration of gastric ulcer
BIT5a%, ST, TREIT, ISy e bR, is of great significance for the prevention and treatment
of gastric cancer. Previous studies have suggested that
pepsinogen and gastrin-17 (G-17) may have appreciated
value in the prediction of early gastric cancer, but there is still
Fe A OFEABEITRN T, ISR BRI A HAERIETS no definitive consensus on this.

A RPN AT T EBsISHRdR M, SBMBssRiEE <

X NS FBRIIIRGTN.

ELWH: PEBHEREEMH BRI IRAINE, No. GTCZ-
2020-7J-33-007.

AlM

iﬁfE““ 1L, ﬁﬂﬁ%ﬁ BN, 321001, ITETETEININE  To assess the clinical value of serum pepsinogen I (PG 1)/
EHIFEEREI0S, ] RPREFTRICPIE. vingiuyi@alyuncom pepsinogen Il (PGII) ratio combined with G-17 in predicting

WHSEHA: 2023-09-01 canceration of gastric ulcer to provide sensitive biochemical
fEEEk: 2023-10-09 markers for early diagnosis of gastric cancer.

BESOHA: 2023-10-23

: 2023-10-28
EARHREE: 20251 METHODS

A retrospective analysis was conducted on 215 patients with

Prediction of canceration of gastric iaStri;;lCir ta; ‘E;hosg]it?l f?oarln d]i‘ﬂy zqzobto Aft’rrﬂ 2023.
ulcer with serum pepsinogen [ /II ccorcing o the s Opatiologice’ HAGNOSIS By gastroscopy,
ratio and gastrin-17 the patients were divided into either a simple ulcer group

(184 cases) or a gastric cancer group (31 cases). Serum PG [,
PGII, G-17, and tumor markers [including carbohydrate
antigen (CA)724, CA199, carcinoembryonic antigen (CEA),
and ferritin] were detected on admission. The delta over

Qiao-Yan Yu, Hong-Cheng Zhang, Hao Jin, Department of  {yaqeline (DOB) value of Helicobacter pylori (H. pylori) infection
Gastroenterology, Jinhua Guangfu Cancer Hospital, Jinhua 321000, 3
was measured by the “C breath test.

Zhejiang Province, China

Qiao-Yan Yu, Hong-Cheng Zhang, Hao Jin

Supported by: Scientific Research Project of Chinese Early RESULTS

Gastrointestinal Cancer Physicians” Growth Program, No. GTCZ- . .
2020-71-33-007. There were no differences in gender, age, DOB value, or

disease course between the two groups (P > 0.05). Compared
Corresponding author: Qiao-Yan Yu, Graduate Degree, Attending  with the simple ulcer group, serum levels of PGII, G-17,

Physician, Department of Gastroenterology, Jinhua Guangfu Cancer . .
Hospital, No. 30 Hanxiao Lane, Xinhua Street, Wucheng District, CA724, CA199, and CEA in the gastric cancer group were

Jinhua 321001, Zhejiang Province, China. yingliuyl@aliyun.com increased, while PG [, ferritin, and PG [ /PGII ratio were
decreased (P < 0.05). Spearman test showed that PG I /

Received: 2023-09-01 PGII ratio was negatively correlated with G-17, CA724,

Revised: 2023-10-09

Accepted: 2023-10-23 CA199, and CEA, and positively correlated with ferritin (P
Published online: 2023-10-28 < 0.05). G-17 was positively correlated with CA724, CA199,
Abstract
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BUIOH%,
and CEA, and negatively correlated with ferritin (P < 0.05).
Receiver operating curve (ROC) analysis showed that the
area under the ROC curve (AUC) of PG I /PGII ratio and
G-17 for diagnosing canceration of gastric ulcer was 0.804 and
0.742, respectively. The AUC of PG [ /PGII ratio combined
with G-17 was 0.899, significantly higher than that of either
indicator alone (P < 0.05).

CONCLUS/ION

The decrease of serum PG | /PGII ratio and increase of
G-17 are closely related to the canceration of gastric ulcer.
The combination of PG I /PGII ratio and G-17 has good
predictive performance for canceration of gastric ulcer.
PG I /PGII ratio and G-17 can serve as sensitive biomarkers
for the early diagnosis of gastric cancer.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Pepsin; Gastrin-17; Gastric ulcer; Gastric cancer;
Ferritin; Helicobacter pylori
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7 abF-17(gastrin-17, G-17) 7T 48 4T3 § J5 64 Fum| 7
A — F ) HHE AL, 128 A s — A5

AH7

Hitd A B & GHR | (pepsinogen 1,PG 1) E %A
/)2 11 (pepsinogen II, PG I1)FA-G-17F § 7% 5 4
BTG RE, A B 6T B R R e A
AR EH.

TiE

= A % 252020-07/2023-04 5% #1954 B % 5 &
H2156), ARYE B BT LRI E S 45 A 4
T L1844 F B R A31H]. NRAR FPG T
PGl G-17F=it 7% A% &4 [ 6L.4& K% 41 /7 (cancer antigen,
CA)724. CA199. J&Jz4/7 (carcinoembryonic antigen,
CEA)& &G, "CrF ARt 2 i 3B AT
(Helicobacter pylori, H. pylorr)i % # 3 /& (delta over
baseline, DOB){H..

E
LR . F¥ . DOBIAF R ILE LW B £ 5+
(P>0.05). 5 Hshikmemtnrt, BRAaFEPGIL.
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% (VESEBIRPG | /PG | EREBWR-17HNSRZA BT

G-17. CA724. CA19942CEAK-FH 3, mPG 1 .
& G FPGI/PGIIF % (P<0.05). Spearmanteib 2
7, PG 1 /PGII 5G-17. CA724. CA199F2CEA £ #i
%, H4E G 2 EA%(P<0.05). G-175CA724.
CA1994=CEA Z EAR 4, 54k %& & 2 §i 482 (P<0.05).
ZiXF TAE ¥ 2% (receiver operating curve, ROC) 2 7%,
PG I /PGII #2G-175 W7 B 3 s 4k L JZ K e ¥a & T @

R (area under curve, AUC)%-# 40.8044=0.742, PG | /
PGII #2G-178£4-45 Wi (9 AUC 4 0.899, 2% 5 T —
38 47(P<0.05).

&

fEPG 1 /PGl FHAG-17H4 55 B RH%LEL
BmAnk, PG [ /PG BRAG-175 B 3 95 4k & I & 64
Tl T, PG 1 /PG A#oG-177T4E 4 405 87 B
FE AR EAR .

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0 55

W | TR BERT 1 (Helicobacter pylori, H. pylori)&4s EL 447
E S5 A TE AR P T 2 it (M R AR VIR R, 72
B g (R R . B B e AR, L
FEFEE . KRR 4Ok FLECE i, &
AR LR B ETHESY, BRI 4k AR AR fE
BB R AR, Em B RTFARGERG T4
BRI PR Sl i 7 U bR A 2
TR (1 B LR AR, FHARE SN, R bR A L
Jii(cancer antigen, CA)199. J& P (carcinoembryonic
antigen, CEA) T-VHALIE MR I R A B UIAE G, (R B
LR . B B NG)5UR] 1 WA 3R-17(gastrin-17, G-17)7&
A 3 WA R S R 2 ZA R 1, ANSURHE I I )
REPE, (RN S B J A 4 ) AR ) 22 D) . AE T3 AT
AR R OL T RE A 4 OB 05 1 B2 T AN — B, AT
FHEE EAMERG-17( 7 W5 50 BATHEN, §E
1l SR AN G- 174 T 15 V5t 057 4k R 0 A2 77 T T BT — 5
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BIlOHE, 5. [IEBECIERPG | /PG I KEBWE-17TIIBRZH R ET

ZENE. WRE NSO TCH ) B 5 — U A
B ElG S G- 17100 B 5tz 4% R AR I R AN A,
Tk, AT S AT IS S B B A T (pepsinogen [,
PG I B & ABE T (pepsinogen 11, PGI)EAG-171
W B 55 4k A AR I RANE, LA B g (10 B 2 W
PR E AR ED.

LR A 2 IP<0.05). LS.

2.4 PG 1 /PG #2G-17# W7 B 5% 9% 4k X J& £ #9ROC
ROCER, PG 1 /PG I MG-1712 K B iz 4k K AL 1
AUCZ51°50.804410.742, PG | /PG I FIG-17HEA 12
FIAUCH0.899, B2 T H—FEFR(Z = 4.021414.998,
P<0.05). WLF4FNE1.

1 #EIRSE

3 e

1.1 A4 Bl . £52020-07/2023-04F B 12 W7 B 97
BE21501. GNFRHE: (DFERKT18%; QFF& Bt
2 Irhnie, A5 B00 B 5 T ALSUREL A AR, (3)
PR Z R 8. HERARUE: (D)ERA AT T R B AT
Q)OI B s A TE AR AL QAN 25
HABE L.

1.2 7 sk AR5 B 5 FALLURE I N R aim 4
18400 F1 B 2314, IR &SI F 5 1 B B R JHiR
PR AR L 22 DRI = AN R XIS SR AR, (AR %2 /b
KT em’. 20635 H92.4% 95 BB EE i 4 43R A 1
S G o3 S s, P B R A SRR AT DL 25
FUWTHR 5, 4157 5 RE IR A 1 42 993 BRI i 3 [+ 1
WHAE, A 7R R RS,

ABi24 hWEEIIIMEPG [« PGIL. G-17F1HR b
EW, BFECAT24. CA199. CEAFIEEE A, ELISAVEAS
DS R FE AR, SRS B B AE YR A PR
], ARYE UL A AT, PO ORI EH, pylori K G
BFLHE (delta over baseline, DOB){H, &5 & 4 H I i
WA BRI PR ], [ 25 #E7H20000021.

Biit22 4038 LASPSS 20.045 iH i AE it & %Rk
H + bRk 22) L BCR A 56, T E07OR1 (%) Eh s
28 Spearmanth B AR ST, ZiRH TR MLk
(receiver operating curve, ROC) i & 2k T #(area
under curve, AUC). BURERFEFE, SRR IR
18, AUC ELBCR FHZA 5. BUOSUIINAS 36 7K #E o = 0.05.

2 BR

2.1 FLE—AR e R FA 6 i PRALYES. E#S. DOB
B, WfE. B, B = MER(proton pump
inhibitor, PPI)f¥f FH 28 DA KI5t 925 1 7™ B RS FE LU o B ¥ 22
. WARL

2.2 W A ARG AR 5 R AR L, B A
JEPGII . G-17. CA724. CAI199FICEA/K T, 1
PG | . EAMPG [ /PG FFP<0.05). W32

2.3 MEX M5 H Spearmanti i s, PG 1 /PGIL 5
G-17. CA724. CA199FICEA R A%, SHEHRIE
F5%(P<0.05). G-175CA724. CA199FICEA S IEA%,
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O, B B G N &, H pylorisl
G RS B K AEA R, B S B R R
RERE R B DA, B B A 1S ol S H. pylori g%
A%, eI YR ENUSIA R, B2 s bR 40
A2 R FE S &, I KIR 2 WA (BRI ); T
Bt B R A s, S mEiE
AP BATRF SR T i dk R AR I PR HE AN
FEAERE R, AR F RIS AT B Rm% R
P IR O 00 5L 2 W AR b e 42 AR 5T IR T 1
JHPG I /PG I BRAG-17T00 B 15t 4k A A2 FR I R A
18, BA— S ERANMA.

AR, FALER. FEils. DOBEMHAEL
WG RZE R, SR PARIEH pylor! &G4 € #DOB
TEASREAE R VP A e A8 AU (1 32 BEAR G . R BRI FAL
pylorBEAF ™ 5 It R R T e k™ B,
A RCRE n HE AN 28 FLI L vy, 8 1 XUt AH
N, (HDOBIE MANREVE A %5555 B e K 0
Wl BAmiEPGI . G-17. CA724. CAI99FICEA
AP, PG T« R FRIPG 1 /PGIT RFFF. CAT24.
CA199. CEAMNERER H 2 VAL T A& S e 1) 85 H
Febr. wsk EA R, BA MR -1 (C-CHET)RL
420, CEAFICAT724V] H T2 WiH. pyloril& G (gt 2
A 18 9% HRE R AR R AR (R KUK AR I 25 AT
7N, BRA TS B AR AR . CAT24FCA1992 M 1 E
Jee PRI AR B RN S R AUy s & pR VYR BN, IR 4F 4R
R RS & E A R 24 B e A BE
CWPERE. (HAS R AT S04 A3 08 B[R] ) g s 4,
I I ¥ D BB P R R P R AR R T B e T
LS TZ .

H & H i (pepsinogen, PG)/e B &AM 7314 ()
— PR AR E AR, 2 Bh B EARgr RS
. EH3TSNEIEIRA L, 77T =L42 kDa, PG [
PG I {2 R R AL U], 23 AL T 115 Fl6 5 etk
F.PGERUE FERINEIE B, — /N B R
B B MG, PGWT LA Bt 15 86 5 (1 2 g A
KA, 5HRREVIML BEEENERITEPGEE
T FARRY. Bivm B E IEPGE ERE". PGILE
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BILOHk, 5. (IEBEBIRPG | /PG I EKEBWR-17MIIERZHRREE

&1 AE—RIGRERNLR

A3 Bl B/ ERBE) DOB{E AEmo)  RBHBINWBI%)]  PPHIEFIBI%)] EEER/D/ER)
st bac] 184  112/42 589+93 923+133 15.6+53 15(8.2) 89(48.4) 45/77/62
SeE 31 19/12 57.6+88 1025+165 17.8+6.9 5(16.1) 15(48.4) 5/15/11

tly’ 1.633 0.659 1.124 0.432 2.001 0.000 1.081

P 0.201 0.452 0.102 0.724 0.157 0.999 0.582

DOB: BE&; PPI: [R5 RIDAHI.

R 2 PEMAERELER

4851 fBlEL PGI (ug/l) PGII(ug/Ll PGI/PGII G-17(pmol/L) CA724(U/mL) CA199(U/mL) CEAlng/ml) #kZEB(ng/mL)
Nintbac] 184  112.3+256 9.8+32 115+23 21.2+45 46+13 102+34 18+04 65.8+13.5
SeE 31 653+147 1568+46  41+09 303+6.9 77+22 165+47 46+13 36.5+9.1

t 15.326 10.203 17.758 9.635 4.526 5.002 4.032 6.032

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

PG1: BEEHRI; PGI: BELIBRI; G-17: BINE-17; CA724: JBH[R724; CA199: SBHE199; CEA: BIAR.

® 3 AARMEDH

N PG [ /PGII G-17

E=1) rE P riE P
G-17 -0.756 <0.001 = =
CA724 -0.452 0.002 0.423 0.005
CA199 —0.469 0.001 0.467 0.001
CEA -0.521 <0.001 0.498 <0.001
HEB 0.369 0.012 -0.389 0.009

PG1:BEEHERI;PGI: BBEOERI; G-17: BINE-17; CA724: BHR724; CA199: SBINE199; CEA: BIMAER.

R 4 PG I /PGIFIG-171ZHiBRH A REZHIROC

k5 AUC 95%Cl P BIRRE(%) FE (%) IB5RE
PG 1/PGII 0.804 0.745-0.866 <0.001 72.5 84.5 6.9
G-17 0.742 0.711-0.802 0.003 71.1 77.9 25.6 pmol/L
EXSZIT 0.899 0.823-0.945 <0.001 83.3 95.8 =

PGl BEBIBRI; PGIL: BEBSMIRIL; G-17: BIMER-17; ROC: Zi1E TFiB%; AUC: 8B4 FERR; Cl: EEXE.

SRV B O . INFEACER . (TSI,  FICAT24KM AT 42 i B R (0 22, 8% 15 9 2L 4R R
EEASEgNE R EE R R RS B R

HeRMA ", Han ™5, PG 1« PGIIFIPG 1/ A E R B 0 S IAGAT A R, IR 4
PG I BCA RN B i A MRS G EE W B BERTTE SR B & AR TS B
IGARIME. B0, PG T /PG MENEEB RN EAM. G-17HG-342 4 M1 B W %K, G-177F 5 SHRE
FLG AT, OGP SR, BT, pylori R, G-347EF i S R AL BRI
ARG MIEG-17. PG [ /PGIIMICAT4MFHRAE S  F R ol (et B b A0 MsGiE . 0 4 i T o SRR
M. BoA P M), BEAIIEG-17. PG 1« PGII  iEB™. BT ixeAd sy S4rh B IR A4 ok S B
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100 =
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0 20 40 60 80 100
HESE 00
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B 1 PG /PGIIFIG-1712HTB B MARETHIROC. PG | - HEARH [ ; PG HEHEE I G-17: HILE-17; ROC: ZRETIERRL.

PGHIG-17/KFH, AT, m/KFRIMEG-17(>15
pmol/L)-5 24 1 B 4 1 S UG 1Y I 235 ARG, (Bl
EREERE, MIEG-174 22450 B R 2 W s T~
B, JUHORHER N B OB G-1799N B TR
AR A NS v, LSBT B 8 (R XU 70 2.
CaiSP 6t ip B AFFHT T — 004 [ 1 22 h LR T D
AT, FLIRGE H 74 15 e P XURS IO A B (8 . 03]
PG 1 /11 G-17. H pylori[&Js. FEH] € AmIE ),
FEV R Py B A AR T T 15 8 FRD A A B Al OV 1

AWFFER, PG 1 /PG 5G-17. CA724. CA199
MCEARMAR, H¥EH R IEMHL. G-175CAT724,
CA199HICEA R IEAHKR, 58EH EHAHXK. #&7R, PG 1/
PG Il FIG-1757 4RI 5 MR br S W v] BEAFAE N TEBR .
B K HROCER, PG | /PG MIG-17HA2 K B 5
ik R IE AR AUCHK =, $2/RPG 1 /PG I A G-17% 1
7 B B gk R AL I e e R B — e ST ).

4 518

zi BTiA, MiEPG 1 /PGIL FREMG-17T1 55 B i 4k
RIEAEEA, PG 1 /PG I BAG-174 B iz 4k Kk
AR (TN BERLLT, PG 1 /PG 1L FIG-170]1E g2 i
F U ERR B,

NERR

LHE=
i 30 5 5 4 R T A2 K AR AR B DR B e 11 K T
B WG T BAT HE IR .

LR ML
B & AR E A B W3R -17(gastrin-17, G-17)A] B &7 B
G NBEAR 4.
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SR AR

BT LI (pepsinogen 1, PG 1 )/ 25 1 J5iTI(pepsinogen
I, PGIEKEG-177E B itk KA AL i) s fa i T
S e PRI 7 5 FR) ek S I FH A

LR T%E

GIN184451) B It (B R34 15 0 SR, LRI 4 s
FIIMEPG T /PG I R G-17H1 e b & 0 & B 2 5
Spearmanf& 36 7 #TPG 1 /PG 11 K G-175 IRibr E4 I 4H
KME, 52l TAEIZ PG 1 /PG I AIG-1712 W7 B 35
Pk IR I ARANA.

B A MEPGI . G-17/KFF i, MPG I MPGT/
PGIIF#K. PG I /PG S¥hifi724. 19981 MHTE &
AR, SEkEEH 2 IEAHXK; MG-17xZ. PG 1 /PGII .
G-17 & —F B2 W B 5t 4k R e 78 1) i 28R T AR 45
711240.804+ 0.742710.899, HHHPG T /PGIT . G-17HI8AE
115 S5 53931 96.9 pmol/LA125.6 pmol/L.

it

MIEPG 1 /PG I ARAIG-177} 5 5 B it 4k R A
%, FX AR REMEIPG 1 /PG G-17MBefE R 7
{E43- 731 96.9 pmol/LFN25.6 pmol/L.

SR
PG I /PGIIBAG-17] HF B4k m B E e &
g ARG 7 £

5 BV
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Helicobacter pylori-related gastric ulcer research from 2012 to
2022: A bibliometric and visual analysis. Front Med (Lausanne) 2022;
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