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Research progress in haptoglobin in digestive system tumors
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[ Abstract] Digestive system tumors account for more than half of all malignant tumors in terms of incidence
and mortality, and thus pose a serious threat to human health. Haptoglobin (Hp) is an acute-phase glycoprotein that
is elevated in both plasma and tumor tissues in various clinical conditions, including different types of cancer, such as
liver, gastric, colorectal, pancreatic, and gallbladder cancer. Numerous studies have indicated that Hp plays a
significant role in the prognosis of cancer patients, highlighting its potential as a prognostic marker for gastrointestinal

tumors, with important clinical applications. Despite its demonstrated crucial role in the development of various
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tumors, however, the specific mechanisms of Hp in gastrointestinal tumors remain controversial. This review considers

the differential expression and clinical significance of Hp in the five major types of gastrointestinal tumors, to explore

its role in different stages of cancer progression and prognosis. This review thus aims to provide reliable and accurate

serum biomarkers for the screening, early diagnosis, treatment, and prognosis monitoring of gastrointestinal tumors,

with important implications for predicting the survival and prognosis of cancer patients.
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TR 0 A W 1 bR R W, T 2 i o 112
MBS IEAES o N, A BFSE Hp 78 1L R 4
i ggg v 8 2 1k K HIL ) B A R I PR B SO R
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i 6 SO0 B AR AR A5 A= 8, o i gE A i 1
BEFIHE R o 1A, Hp B A0 R 25 1 0% 7T e il it
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Figure 1 Regulation mechanism of Hp in digestive system carcinoma
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Ak Hp K- Th 2 X s B BB AR R

(1% FTI A A A 0 AR 1k 2 G G 2R 1 (alpha-

fetoprotein, AFP ) o 5 K 2 % il 1 Jif 983 s 5 0 2
1oL, 28 5 i B R AL A i 1 Hp 76 bR R 55 08 1
240 i A 3T 2 Bl g N EEAL I T HCC Y f
PENL PR B AR . AR S ML AL iy Hp IR

Kf e 0 2 2 i ¥ Hb 190K, S 8UR 38 A ik
O, T AR TR o A L SR RS R T 5 4
SRE AT 5995 A G B Hp S35 0% 56 4k, o738 po o
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T 2 U A W 0 4 TR AR . S W Fue-Hpt
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G W VT 400 R R R AR A2 . AR R
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Pre-Hp 7KV 5 3 /5 TR, H & H LA 75 e W)
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Hp 1)k U5 S Hop L AR S FE A 7] HCC A (g AL
AR — 05T,

JPEAL Hp k%t HCC i 5 50 18, BF 58 A
ORI T HCC 441 Hp 8 (13 40 b7 T 98 4
JEN A1 3% 9 Hp mRNA ik /K F ™ HCC
H Hp 2R3k B K F1E % 440, B Hp #£ ik WL H
b3 40 1 2 v 43 Ak 5 AN T 3 3R o 2 20 5 B
JEE B T, 2 B 4B 3T JE i 41 4 Hp 1 e ik T
A rh s AR K 51 & Y a8, B Hp
F35 540k A9 HCC 41 i AH G HE . Hp & — Fil
3 W T APPs, JiF A0 At 2% B L w] 2 4 i
I, 78 R AE N R, M3 Hp ] g JF JE ok [ 9 4

K HCC B SAEAfFR B E T, kL IX S
HONERE, iR 41 40 Hp Rk K5 S 4 A 47 1)
SIEAM . B, Hp 3 3K AT AR S — F O
HCC A= 77 101 75000 A= W) b i 00 o
2.3 Hp 5f&iRE

LI RE IR A B SR, 12 W 55 Sy DAL M 2 T R A
( pancreatic cancer, PC) Wl [ W E MW F B R [H =
—. Ik CEA Fl CA199 2 PC £ 5 (WhnE4) , (1
HASE T 5892 W, BB M RURE 5 1 A7 A
Wo PC I A LR 2 M 30 S i v] RS2 Hp 7K P
Tk iy FEZ L T, 25 Hp ml RUVE S I i A
AW N WU PC Y BE B MBS . Fue-Hpt 2
PC UL AR &Y, Hp B A [ £ B PC R
I35 B A B R R A R S AR Y Hp2-1 Al
Hp2-2 76 PC 8% I3 of & &3, #Fo9c &
B, 5 HA S B Y 968 RE R IE RO BRAR L, PCOR R
MLE H Fue-Hpt (4 % B2 I+ 5, 2 7T LUK I 2
Fuc-Hpt {9755 B2 R 5w PF L 50 B e 4, 0 H 2 78 1
W H G, = FH K F BT Fue-
Hpt 75 PC (1% /&5 PHE 28 7T 6 5 106 R 5 3 A OC
HIFH#% 1y PC 241 i 7] 58 {2 3 ) 48 B 7 2E Fuc-

ZLo WLAN MR AU Hp iAW REZ MR Hpto KUWATANL % Jif ff — i 7 #9 PhoSL-
e RN B . AHSCHEFE LW, B Hp w3k ELISA J73k5uk Hp 18 PC A2 W i {6, 45 R B
R 1MW Hp KHAR MG bR 51 AL R GE M b /2 sk R
Table 1 Performances of Hp and other tumor markers in diagnosis of digestive system carcinoma

- 240 958 Jige i g 45 H s
Hepatocellular carcinoma Pancreatic cancer Colorectal cancer
4 1 % Specificity
e e SRR e s
Marker WO R =T mpmep BRI MmO HURRE RERE T
Sensitivi e i o B R (O L e [
Sensitivity Specificity Sensitivity 5 X R 21 . Sensitivity ~ Specificity
AUC 1 O AUC AUC
NPDC
IPMN, CP
0.65 0.91 0. 80
Hp 0. 86 0.75 0.93 0.58 0.91 0. 87 - . ; .
0.90 0. 46 0.74
AFP 0.32 0. 60 0.79 - - - - - - -
Hp+AFP 0.98 0.96 0.97 - - - - - - -
0.38 0.83 0.61
CA199 - - - 0.76 0.81 0.98 0.83 . . .
0.52 0.94 0.70
0.53 0. 82 0.70
CEA - - - 0.42 0.79 1.00 - )
0.63° 0.79 0.70
Hp+CA199 - - - 0. 90 0.74 0.85 0. 88 - - -
CEA+CA199 - - - 0. 86 0. 68 0.98 0.85 0.52 0.85 0.71
PDIA3 - - - - - - - 0. 66 0.72 0.73
Hp+PDIA3 - - - - - - - 0.73 0.88 0. 86
Hp+CEA+CA199 - - - - - - - 0.89° 0.86" 0.88"

T Hp (CEA 1 CA199 75 45 B i I 5% 7% b 5912 Wi AU RE .

Note. “, Performances of Hp, CEA and CA199 in diagnosis of CRC liver metastasis.
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7~ Hp, CA199 #1 CEA X} PC By # 5 M 4 51 Sk
58% 16% Fll 42% (3% 1) . Hp XF = J5 i 5 o %o BR
4 (NPDC) [R5 5 1 BAR KT CA199 1 CEA ,{H
XTI B B R 5 M S T CA199 Al CEA,
CA199 5 Hp B&A& A5 I 7E %5 50 PC 55 Ath g i %5
S, AUC 0. 88t 2 & T B4l &G U] CA199 ¥y
0.83, Tfii CA199 5 CEA Bt W}, AUC TG B & FF
w L M AE Hp & PC MM R Ew, PR S
CA199 B %1 B4

AN, — 2L BF 5T N PC R ILTE o i
WEEAL Hp ACE T vl Be A P AP AL . — & PC 4f
JOA B 77 A 5 B SRR AR ) Hp, — & PC 41 i)~ E
M5 5 7= AR B SR AL Hp, BFE5E R BE,
PC 20 i 15 77 34 0 A8 4 L &2 Hep 3B J5, WL 5%
| Hp 2 1K 38 hn, 26 W X 46 [N 7 76 g 4h ik ©
AN, BT 43 R W1, 76 PC AR E M IMLTE H, =3¢
BE L SCEE R DY SZ BE SR OBE 3 i, o Hpp 1y
Asn211 705 5 A B% 5 W XA 5 S0 1Y = filh /71 2R
WA 0 N EE . DI, R I N-SRBE AT 007
SRR ST T S PCORY T R R AR S
2.4 Hp 5pE%EE

W% & K, Hp 7 lH & J& ( gallbladder cancer,
GBC) 4l Jf i 2 51 Fe R R A, FLAR F 1 i 240 e 1)
H5E R FI{R 2868 71, $28 Hp 78 GBC (kA &
R R R T mEAENTY . S G EE M
JH A7 AE £ A H, GBC B 1 L vE Hp /KOF B 3%
Fhis o AN, Hp 76 A [A) 41 23 R0 9 B B 2 B0
F5 A I 23 BRAE , W] BEAE GBC (9 & A= Fl gk J bt &
BLVEH, ITA W D14 S b g S0 S FUIE 9T IR AR ) A
Wk e 57, S100A10 fi1 Hp 7 GBC 4141
() 2% 1K /R E 3 MR 9 L EL A5 9 R I 4 4R 4 2
I H 5y 2% 3K 508 0 I 1) RN 4 25 1 I R B A
S X se R T, B2 Hp, T fE A B
GBC 12 b MG J7 1Y 4r T4 &, Hp AW J11E A
GBC H WK I i A= W b i 9, IF AT BB FE R R H T
BT T,

GBC 1 & A= ML 38 # ¥5 S IH 38 12 Pk 4% i | JIH
(] B BRI IR 45 5 T A5 2 F R 3R G 2 PR 3R AL
R 7 AT S 25 B0 2 - Ry 4 B A0 i AR . K 8 Tk
SNEPRIE R, SEU A N IR N 1) R 2 S 3k 4 A
PaFn B R 9 42, i) Hp 783X — b 72 v m] Rk 4% &
B VEH . BFER BT, Hp K-8 46 5 28 E Je

ggE B4 s AR UIAR 5T e GBC [ %% h  Hp
FIB KV H TE R X AT RE A HIL A X i g8 AR G
P & A AR A I S B PR A B o

Hp 5 GBC Z[a] 1Y 3¢ £ 38 AT LA o H A 5 7
P PR AR R B — P B, GBC &A= 9 JiE
P BE S i HE 3%, BRI JeE A0 AE 5E 5 22 i AL A 32 sk AL
R RGE M . I Hp /E M i RGP &
TP P T, BE A8 5 e W AN L A AR R 0 0
AT 240 160 B 3% A, o T X i e ol B 85 v R B 82 S
B A R Y, Hp g 5 Hb 454 G T A
Hb #8545, TR AR T Fh e 51 A B4 4 98 37 38k
BB 5y —Jr T, Hp (0 2 3k 5 R 1t
VR AR PR S5 A G , T R B 5 T O iR A A R AT
AR AL ORI . Hp 1A W] 2k DR 00 5 2 22 S5 ] g
S A VR0 R 2 90 19 B S, HP R DY 22 25 1 T
AES GBC i MU Al A= 7 A G . A FFE R,
ATl Hp 3278 55 95 0F 584 IO TS AR E ™ X 48
~ Hp AMUJE GBC H iy — AR &, L n] BEAE b
R R R S R P B S SO 2w
A AR
2.5 Hp 5% EWR&E

%5 H W9 (colorectal cancer, CRC) & F [ &
LA ST A R 2 — L 2022 4E 3R [ 45 1 0 B R
FIFE T 191 BR i 58 — FER DU A, By #5508 #2452
WL A DT BN BT 300 000 T B 1 o ) e ol A 1
2 B R O PR 45 B b R B A A2 B I AR S
Yy, WH5E ke BL4G I 68 J8 34 1L Hp (PDIA3 & &
i T 4G I B A R B, Hp  PDIA3 F gt 5
HR A5 A6 D00 14 o A AL 1 TR SERY CEA (CA199, i
— 3RS 7R, Hp (PDIA3 5 4 X 45 1 ) 9
147 B3 93 0 G2 1 TR Y A 3 B v ) PR AS A0 1L
WA KW L WAL RE T R (% 1), SUN
SV SY W, 5 3 Al bR B R W) (CEA R
CA199) AL RV UL I% Hp ¥k B 7E 7 01 45 B i i
H 2 W T ity 5 S R I, 5 G A o 3 R AR
Wy I -E DT 2 755 12 B 72 5501, {ELHG vk B A Ok R 2B
o g, JC FG R 5 B W e T B R b 2 R0 T T
HA5 AR A A7 0 B A OE . Nk, Hp & &
Xt 45 B g B B 0 3, 0 R BN R A B
FIEAG AN

CRC B3 LT Hp S8 M 3L AL, A 5 i k4L
S, AT AR AR AW o Hp e B SRR AL 7K S 7
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CRC 4 o 2 Fh i, FE O 2 Asn241 ) «l-3,4
HUE AL S 25 B R DA 56 Y . Fue-Hpt K OF
H5RAEFYMEE L EAE g5 G K
AR AL R B AR C T . 28 B4 B R O b
%% & Fue-Hpt /K T &5 9 # 57 [H E 7, Fue-
Hpt AT F A 20 ff B8] Bl il 20 = A X e 2 5
TC A5 R A 56 1 Fue-Hpt JTH s 9 AL, 7T ARk 13
W CRC F8 5 T 5 A0 B 47 1 138 24 A 5 .

Kaplan-Meier 43 #7 i 78 T Fuc-Hpt 5 CEA /K
F-AE CRC A % F6 F1 5 AR AL A7 R J5 T Y 22 7.
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