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AR IR BER S B B IR RN E. ik FBEMEIEE TF S KXEM R ERE R
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BA)K236EH . WEANARENIRRELTR, #HTHTHAH, BB BBARNRAMBPGI.
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Abstract

Objective: Serological testing for diagnosis of early gastric cancer lacks effective markers, and PGI,
PGI], and pepsinogen ratio (PGR) may have suggestive significance, but little research has been done
on their value in early gastric cancer in previous studies. The aim of this study was to investigate
the clinical value of PGI, PGII, and PGR as clinical predictive markers in suggesting early gastric can-
cer. Methods: The study was a retrospective study of 79 patients who were diagnosed with early
gastric cancer and received gastric ESD treatment in the Department of Gastroenterology of the Af-
filiated Hospital of Qingdao University, and 23 patients who were diagnosed with benign gastric
tumors (mainly adenomatous polyps) by gastroscopy during the same period were randomly se-
lected. The clinical baseline data of the enrolled patients were collected and statistically analyzed
to compare the differences in serum PGI, PGII, PGR and their diagnostic value for early gastric can-
cer between the early gastric cancer group and the control group. Results: The differences in clinical
data such as age between the control group and the early gastric cancer group were not statistically
significant, P > 0.05; there were more males in the early gastric cancer group (67.1% vs 21.7%, P <
0.01); the PGII of patients in the early gastric cancer group was significantly higher than that of the
control group (13.90 + 8.11 vs 9.06 + 4.70, P < 0.01); the PGR of patients in the early gastric cancer
group was significantly lower than that in the control group (5.86 + 2.83 vs 7.82 + 2.34, P < 0.01);
the difference of PGI between the two groups was not statistically significant. Logistics regression
analysis concluded that PGII was a risk factor for early gastric cancer (OR = 1.12, 95%CI: 1.02~1.23,
P = 0.012); PGR was a protective factor for early gastric cancer (OR = 0.78, 95%CI: 0.69 to 0.93,P =
0.006). The area under the curve of PGII for predicting early gastric cancer was 0.69 (95%(CI: 0.57
to 0.80), with a sensitivity of 63.3%, a specificity of 78.3%, P < 0.01, and an optimal cutoff value: 9.35
ng/ml; the area under the curve of PGR for predicting early gastric cancer was 0.73 (95%CI:
0.63~0.83), sensitivity 68.4%, specificity 78.3%, P < 0.01 best cut-off value: 6.89. Conclusion: In this
study, we analyzed the levels of serum PGI, PGII, and PGR in patients with early gastric cancer, and
explored their clinical value in early screening of gastric cancer. Serum PG test has the advantages
of easy operation and low cost, and can be used as an effective complementary means of gastric
cancer screening at the grassroots level. Especially for the high-risk group of gastric cancer with HP-
positive and PGII = 9.35 ng/ml and PGR < 6.89, it is recommended to strengthen endoscopic follow-
up in order to improve the early diagnosis rate. However, this study has limitations such as limited
sample size, single-center, retrospective design, etc. In the future, the sensitivity and specificity of
serum PG in gastric cancer screening need to be further verified by multicenter prospective studies,
which will provide a more reliable evidence-based basis for optimizing the prevention and control
strategies of gastric cancer.
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1. TR

B R E LRI e —, B FRERETT TN RS B8 2020 F2ERAE 108.9 15 B i # K
B, RIRFRAEPARAE P HEA 26 4 Fr[1]. hE B A HDTE, 2022 4 B HTAROR BIZ14 50.9 J5,
T NEZI N 40 15, JBAaBRE AL e B R AERERARZ, . R, Ml Fss. e I8,
IR EE[1] [2]. Horb, #al TR BENR B (Helicobacter pylori, Hp) B\ A /& T30 B f K A B IRBN R &, T
1994 4F 4% [E B hE T T M LA 21 0 B s 10 1 SR BUR IR [3]. ARERF NN, KIIFRRS RS | TR AT B A
A, AISIERI B RIS BEAT IR [4]

T AR TG 7K B AT DR R A TR RIS 5, 15 e P e SO 75 A L MR ok a1 R e A T S5 e | V2 JiA T
45 B R RHBE N . BRAERT R dal | BRHEAT & AR ER IE A BE R BT B (5] DORARHE dal)
WER T BT FRD 3R R P I S RO AN ATHIY, ILRESE IR B2 W R B T B R, (RS
Bk Ao K2 BB I, T IS AR DT VAR E 24T, 5 TR R EZ. BEl, M MEF
T2 W 5391 B e ik = A5 RO BR 54, PGLL PGILL 1 88 F I LU B ( pepsinogen ratio, PGR) W e $27m i& 3,
BAEREA S 2 8 T B HARE — @ 4, W T HAR M B EH RN e . RS ER
W PGI. PGII. & A B B LU A i R TN b 5 A AE 5o 5390 1 8 o B i PRAN L

2. NREHE
2.1. WK

IEHL 2016 4F 1 F~2019 4 12 A2 T/ B K228 B B AL M RHf2 o 50 B s 94252 B ESD if
JT A 79 BRI &, Horh BYEEEE 54 4], Lot 25 B, RIGUESSAFIHEE. T8 18~80 &
FBENLE R FEIAZ B BT Wil B R AR (CE AR E BRI S 23 B, AEE 50~75 % . 2 AN R
HPERIR R L B RS A LA, ZERTEGT R .

2.2. IANSHRIRE

R ERAMNIRHE: O A& B MR RIS EE, FaRUEEeEirg. @ BEE
W 18~80 %, MEHIT. @ WHZFIWHEIT CEA. PGI. PGII. PGR L& rEY) M Hp #il s . HERRAR
#HE: © ¥reekyitRIAE RN EE. @ IWKRFEEUEE . @ BIZHIA Hp MRERIGIT L. HHETFAR
B @ EIEMNRGIHADTAL MR . P E M MG . SRR . B LR G B e
BRI

2.3. 53k

WCER NS (AR le S PR DI S MRS Sk SEAE B R Hp AR A 13C-M =il A B4
RIATERE W7, AL —BIFHYEIAE N Hp BUAERS S . A NALEEE T30 8 /N Ja # 2 b vHEAL SR (AR ML
KA B SR ERS TN 7 58 B R AR SR AR i, A B IR GO R HEAT St o0 A, PRI
AN RPEMR 4L PGI. PGII. PGR Al Hp &AL UL, L Hp FHVE/BAVEALE S EiRAs e pn 2
Sto BHATREZRMT, FHREBBEERER. RIER.

24. G FERZE

Iy RATEUME(A 0 )RR, EEE RS RS TR R A AR I IME £ ArifEZ(SD)si {7
(WY AralgE, IQR)FEE . HdE i IEA 8 S Shapiro-Wilk K38 pPAl . HLER TR AR 5% IEAS
AR AT FAMSIREA ¢ K560 JFIEAES R &R A Mann-Whitney U f560; /388 1% H Pearson K774
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495 Fisher A5HAf0 5. NHE PGl PGIL. My EinAHE, RHZIAF TERAEROC) I Z 5. ROC i
2 30 e 22 i RRURR A 0T B (1 -4 S ) R R s R rT A 2 W PR e, 2R T AR (AUC) e e A& 530 3007 - i
FHEKAR LSRR (UM + FrRtE - Difise ot WM SCXUR P E <0.05. FT A 7 i #4118 A 1IBM
SPSS Statistics for Windows (27.0 i) 5 il

3. &R
3.1. BEN—REAR
SR 23 5], Ho B 5 60(21.7%), L 18 B1(77.3%), IR 54 £ 9.6 %, HP [HItHEE 2 i

(8.7%), P 21 B1(91.3%); HHAB R 79 1, Horh 54k 53 45, Lbk 26 19, “F¥94FEE 63+9.3 %,
HP FHE B 40 §1(50.6%), BT 30 61(49.4%). PHALIAIFEE A ELi 22 R T804 7% (P > 0.05),
AR L RAAES T 2, RS2 TP < 0.01). 515 e 20 1 da 18 B I e %
N 50.6%, BEETEHERAP<0.01), WEI1.

Table 1. Comparison of general data between the gastric polyp group and the early gastric cancer group [n (%)]

* 1. BRNESFHBREE—RETREER5(%)]

HE A L B i 2 P
PRI, %) 5(21.7%) 53 (67.1%) <0.01
HEW(Y, X £5) 54+9.6 63+9.3 >0.05
Hp (+) 2 (8.7%) 40 (50.6%) <0.01

32. BEEBESEAESEEMNE PGI. PGII, PGR KEH

R B A B E LE PGL KR T RRAKT, ZRLESIFEX(P=0.64); FHEEHAEE PGII
HESTERA, ERAFZTFEXP<001); FHHERAEE PFR HESTERNA, ZRE481%E
X(P<0.01), W# 2,

Table 2. Comparison of PGI, PGII, and PGR levels between the gastric polyp group and the early gastric cancer group
F* 2. BRNESFEHE A PGL. PGII. PGR KFLLE

=YL B A P
PGI (pg/mL) 67.94 + 32.68 72.45+42.20 0.64
PGII (ng/mL) 9.06 + 4.70 13.90 + 8.11 <0.01
PGR 7.82+2.34 5.86+2.83 <0.01

3.3. Hp PAt4AE &5 Hp FA4AE & IJE PGR /K ELLE

LI 41 Hp IR i T B ALP <0.05, WA 1). L3 E I Hp B2 udiehk BB Se il 2
5, LRI Hp BRYZLIE# LA PGR KIS T L0 B AL Hp BORMLIBH, 25 B4R X P>
0.05), W% 3,

3.4. BEE Logistics EJA5 47

PGII J2& 53 B 8 f G B 5 (OR = 1.12, 95%CI: 1.02~1.23, P = 0.012); PGR & 5.1 55 s ({4 Rl &
(OR =0.78, 95%CI: 0.69~0.93, P = 0.006). Hp JE&4L S A4 2 F 1 B ek R &, H&0k ROC 404,
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HIMANME AR . PGIT T3 B 9 1 # 28 F AN 0.69 (95%CI: 0.57~0.80), REE N 63.3%, i
N 78.3%, P<0.01, f AW {E: 9.35 ng/ml; PGR T3 B J ¥ i 28 T AN 0.73 (95%Cl: 0.63~0.83),
RILEH 68.4%, Fi5IE R 78.3%, P<0.01 BA#ME: 6.89. Wk 4, £5. E 1. K2,

Table 3. Comparison of PGI and PGR levels between early-stage cancer patients in the Hp-positive group and those in the

Hp-negative group

3. Hp FAMEREEES Hp [AMAREEE PGl PGR /KFELE

Hp FH M4 Hp B4 p
NG, %) 25 (62.5%) 28 (71.8%) 0.474
PGI (ug/mL) 71.84 +42.59 73.07 + 42.35 0.898
PGII (ug/mL) 14.83 + 8.55 12.95+7.62 0.306
PGR 5.42+2.83 6.31+2.80 0.164
Table 4. Results of single-factor Logistic regression analysis
3% 4. BAZE Logistics BIYAN AR
A B SE P OR (95%CI)
PEI(TD) 1.99 0.56 0.23 7.34 (2.45~21.96)
S 0.09 0.03 <0.01 1.10 (1.04~1.16)
PGI 0.30 0.51 0.63 1.00 (0.99~1.02)
PGII 0.12 0.05 0.012 1.12 (1.03~1.23)
PGR 0.24 0.08 0.006 0.784 (0.69~0.93)
Hp B+ 2.38 0.77 0.002 10.77 (2.36~49.04)
ROC %k
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Figure 1. ROC curve for PGII prediction of early gastric cancer
[ 1. PGII Tl 2 EAB 2 RY ROC HA%Zk
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Figure 2. ROC curve for PGR prediction of early gastric cancer
B 2. PGR UM £ HIB 289 ROC BhZk

Table 5. ROC curve analysis results

3% 5.ROC kDR

AUC 95%CI A E REBE (%) R B (%)
PGII (ng/ml) 0.69 0.57~0.80 9.35 63.3 78.3
PGR 0.73 0.63~0.83 6.89 68.4 783

4. g

B AR Sy O Z A R, TR E R B IRATIR A E R BRI LN LR 2.4 £5,
BRI T 50~70 5 NFE, H AP HL X R FR A R R BT HL X 520 35% [1]. o Pa 3 izt [X 3852
IRTETREREE, B R Ima s R AL 30%, SECZE BT G ™R Pk 6], 24801 A 8% T % 4141
KA BN R B IS W SRR R > 92%), (HILTEREHE fA7E = H AT 1) BT
MG 4H; 2) 2 53%EEFENB VO 3) BB N B & TLE AL 41%. 2 ERRBERE
B RIS WRIER T 19.5% [7]. FHA B e @ B R sl FARSE T Uik, BLEE 2 N E,
I 80% B LI O midt I, BN BT N RSB AR (ESD) S ANG YT & M A8, A R ILF I H
e R AR AL, B R VT B SR SRR T IO . R B R 1 B AT R G TS (LA AR >
90%), il 1F i R 491 i 8 A I 22 <30% . [RIUtL, #4) S = SR RE PRI 7 A% 200 503 15 o 2 VE EL A DR XL (9]
A FRYE 523 S PGI. PGII. PGR 771, Z& PPl HAE T3 B 0038 E A o Js e s ) i 375 1 4
IR JEAR TR0 S 1 S 9 1 R A RS

3% B & AR B EAEAIEEERA, 2~ PGL. PGII AR, PGI. PGII HAifE B K&
AR %) 2 2 R R A L 3, PGILIE BT E 29 A 7E 5 SE 0 11 IR S 1 — 48 W0 it () Brunners iR 7334 10] 6
ML FE IS E AT B IR, W T TIBE AT AR A B R, S RV JORE S N AR IR 5 A,
I AEVE B G E11]. B4k B RIZNIEAL R B S S, Rk, 4R S5 A A 49 4 L o
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UWATRT PG 7K B R B o T HP R 20 i B SR A 4 B i I A A HH B 2 ) B R, i PGIL
PGII /K-V-2= Bl S REdE e Fhimy . AREFRM, BREBMIEE SRS PGL. PGIL. PGR A % VI AH %
[12]. Correa 4k NAE M FTHE ) 12 8e5% AT 1 B AW B[ 13]. Ay, B i A s B 78
ST | TR AT BRI G 5L R I — RPN ELE R, W& IEE R 2B RS &, ZHEEE R, ik
A, REAR, BEEZNAE. 1E Correa IR PBIEFEF, B8 ARG R KF & PGR /K IRk A2 4k
RAMI[14]0 FRATHIE B0 15 e B8 2 A Hp B4y, HH A A4S BATEA, Hoor &40 5 & Al sk
V-, 3HAE Hp BHPEA S, H PGR /KR EMTBAMELA, Mimilh, EFRmEIRET, wREIF Hp B,
PGR MR R AFIRE L. B AR MG ZMINEIN PG R M EE, B HEAE LMY TIE, =5
FH B R A R RBUE, KRB REHEYT

[FI, AFFAAE—CRRME: 5%, AARMANHFREER D, NHANTAT ESD FARKFHE
e B, AFFONEAO R, AR 2 O M TS PO 7T DORBCE AER 8 . ok, &
TN FI B AT VAR 0T, FRAEARRI A P — 0. 28 BATR, A5 [ 2 4
FLH B A 1 IS B AR R RIR PR G IR IS AT BRI R B e R S e R e R
% PGI. PGII. PGR 1% 5, 13iH PGII. PGR Tl B B e (1 AL #b{E, #F—Durs, Mg imd
FH B A — i IR E

{eIEEH#t

AW FRARTE BRI R ER A Z A S AE(F S : QYFYWZLL30394).
B oM

EHHTE Z 5 RN
e B
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