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Clinical Significance of Helicobacter Pylori Infection on Gastric Diffuse
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Abstract: [Objective] To investigate the relationship between Helicobacter pylori(Hp) infection and clinicopathologic
features of gastric diffuse large B-cell lymphoma and its prognostic significance. [ Methods ] 83 patients with primary
gastric diffuse large B-cell lymphoma from May 2010 to December 2019 in Jiangsu Cancer Hospital were divided
into Hp-positive group(n=41) and Hp-negative group(n=42) according to the results of Hp detection. After the treat-
ments, clinical effect, prognosis and survival analysis were analyzed. [Results] The CR rate of Hp-positive group
was significantly higher than that of HP-negative group(P=0.001). The median follow-up time was 53 months(4 to
127 months). The 5-year overall survival(OS) rate and progression free survival(PFS) rate were 84.8% and 79.0%,
respectively. The prognosis of the Hp-positive group was significantly better than that of Hp-negative group. The 5-
year OS rates were 95.1% and 75.0%(P=0.019), and the 5-year PFS were 92.3% and 66.3%(P=0.009), respective-
ly. Patients in Hp-negative group and received consolidation radiotherapy had significant superior survival benefits
than those received no consolidation radiotherapy. The 5-year OS were 86.3% and 61.2%, respectively (P=0.046).
The positive rates of C-myc protein (P=0.037) and Bcl-2 protein (P=0.003) in Hp-positive group were significantly
lower than those in HP-negative group. There was no significant difference in Bcl-6 protein expression between the
two groups (P=0.931). Compared with Bcl-6 negative expression groups, S-year OS (P=0.024) and 5-year PFS (P=
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0.045) were much better in Bel-6 positive groups, while patients with C-myc and Bel-2 protein expression had a
worse prognosis. Univariate analysis showed that ECOG (P=0.018), clinical stage (P=0.001), IPI score (P<0.001),
LDH level before the treatment (P<0.001), hemoglobin level (P=0.014), albumin level (P=0.002) and Hp status
(P=0.019) were prognostic factors of OS and PFS. Multivariate analysis showed clinical stage and hemoglobin level be-
fore the treatment were prognostic factors of PFS, while clinical stage and LDH level before the treatment were prog-
nostic factors of OS. [Conclusion] Gastric diffuse large B-cell lymphoma patients with Hp-positive respond better to
chemotherapy and have a better prognosis. Patients can be instructed by Hp test to decide whether or not to adopt
consolidation radiotherapy in clinical. Meanwhile, more clinical and molecular studies should be performed to per-
fect prognostic evaluation system for gastric diffuse large B-cell lymphoma.

Subject words: diffuse large B-cell lymphoma; helicobacter pylori; chemotherapy; prognosis

B R AR EE AT bk R B L S SMRALER AL, B
1K B 4 itk B9 (diffuse large B-cell lymphoma,
DLBCL)J2 15 Ik U9 5 5 WL I A 2R 22t i ki
PER B 4 Mk B8 R —Fh S BT, 7 WHO 43
P A0 HE ELAA 2B AR OC Ik I 2H 21 (mucosa associated
lymphoid tissue, MALT)#k ELJ8 FE4E ) DLBCL(MALT)
Faf”H DLBCLY, WF58 UESE , A TR AT 14 (heli-
cobacter pylori, Hp) &Y v] 15 5 B bk ELRE L 40 ) T,
Z 5B EEAR G X I LA, 50%~90%
B MALT 3k B8 19 Hp &0k BHA: . Hoh 809% 1T 3
AR Hp WMRIT RGBS, H Hp PR B 19 7l
JE EAESS ) BFE M, DLBCL 7] g 5 /%Y Hp
A%, H Hp B HIE R 909 B DLBCL, 72494
AR T Hp BB, a1 BA B R 2R
e BRI R — 2R AR BR Hp 3397 B DLBCL
AR, ATl B 2 AT IR R (R A
1k, Hp &4 78 B DLBCL (1 H AR 52 ma 71 5 + & 9w
BURIAEFE G, 1 TR VAT i R, A
5T a8 2o [ S 83 il & 1 B DLBCL, ¥4 Hp
YIRS DLBCL M3 B HUS (8

1 #ABEFE

1.1 —mAER

[l B3P 43 A7 2010 4F 5 H & 2019 4 12 H 1195
B BE B2 iR 1 83 45 & 1 B DLBCL /& # 1yl
RGP RRG AR A . 99 AbRiEZ R 1961 4F Dawson
PRUES HEBRBR HE . D= 55 FIZ Wi @4 <18 %5
B4k K 1 B bk LR kA I AR A R & 1 e R iR
H; OAREZIRITHZWIE 1A NIET- MR E
OBV TR A, I K312 B Musshoff 4311 5
Si(BC R Ann-Arbor 73 H1) ASHIFSEARAG VLT3 45 g
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P BE A 2 51 54t

83 il i k' DLBCL &, B 35 4, &
PE 48 5, HALAREE 57 %, KR ZHUE R FIE RS
ANiE JERK R R K T2 R R AT 2 R
FEAR o BbREAr A IR 52 B AR H A B 2 kR
0. WRELIE A BORER B BLAE 31 41 (37.3% )
Ann-Arbor 731, T #1 40 ] 48.2%). 1 4 18 f
(21.7%) 13 12 Bi)(14.5%) IV 3 13 $1(15.7%) ., i F
BFE W2 T Hp B4, Hoh Hp PR 41 6
(49.4%) , Hp BT 42 111 (50.6%) , Hp BEYL 5 # 0T
LA M DLBCL S B B (o> 50% ) , ik 12 45
RALTHE > (P=0.037), IPI ¥F4 .61 ] (73.5%) K 0~2
55,22 1411 (26.5% )} 3~5 43, IF H Hp FHM:41 1PL 37
43 AR (P=0.004 ) . FLI& M =0 (LDH ) 7K F- Fl il 212
F (Hb) /KF 5 Hp J& e W A 5& (P<0.05) , 75 41
ARG PRAE B 22 5 IC4e 124 8 L (P>0.05) (Table 1),
1.2 Hp il

i DA 2 — It 14 45 5 BH M iR Hp
YL AT B R A | DR 3R B DO R D | 20 o
F& IR WA T L A
1.3 GEHALKEN

74 ) B AE O AT 57 B g% A Ak 5 SR BOA ATk
Priv A2 HAUR A AR A 1E W02 W7 00 Bl b b 72
s FHT A C-myc Bel-2 Bel-6 ZE bR 54 K g 41
U E TE 10% P28 bt R S b, JF A
W AR 5 I3 AR FTBE 21 (HE ) 5 5 9% 4H 4k (THC ) 4%
o, CD10 ik TAIMIAR , Bel-2 235 T 40 5T 40 g
JEE Bel-6 3Rk TAMMIA% . A (4 S8 SR e
Y0 i 25 L AN I ECR 309%1" ARG Hans i 43 77k 10
¥ H DLBCL 3% 7 b4 & oty B 41 il B (germinal
center B cell-like, GCB) K AE 4 % .0 B 40 g AY
(non-germinal center B cell-like ,non-GCB ) (Figure 1),
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Table 1 Association between clinicopathologic features and Hp

infection in 83 gastric DLBCL patients

Hp

Variabl N®#) #— 2 P

o (%) Positive Negative X
Gender

Male 35(422) 16 19

Female 48(57.8) 25 23 0.328 0.567
Age(years)

=60 48(57.8) 30 18

<60 35(422) 11 el LS
ECOG

0~1 47(56.6) 26 21

=2 36(43.4) 15 71 1.520 0.218
Stage

[~ 58(69.9) 34 24

m~v 25(30.1) 7 13 6.553 0.010
IPI score

0~2 61(73.5 36 25

3~5 22(26.5) 5 17 8.518 0.004
B symptoms

Yes 31(37.3) 12 19

No 52(62.7) 29 23 2.261 0.133
Endoscopic features

Ulceration 58(69.9) 32 26

Non-ulcerative lesions  25(30.1) 9 16 2.569 0.109
Location of tumor

Single 63(75.9) 33 30

Multiple 20(24.1) 3 12 0.931 0.335
LDH

Normal 61(73.5) 35 26

High 22(26.5) 6 16 5.862 0.015
Hemoglobin

Normal 59(71.1) 35 24

Low 24(28.9) 6 18 8.040 0.005
Albumin

Normal 7792.8) 41 36 X

Low 6(7.2) 1 5 2.772° 0.202
Histological analysis(n=74)

GCB 3040.5 17 13

Non-GCB 44(59.5) 16 8 2.976 0.085
Lymphatic metastasis

Yes 44(53.0) 17 27

No 39(47.0) 24 15 4.338 0.037

Note : * : correction

14 BIFAE
7 HEFEATRG TR, PARITAFEER R
w4 B VTR A L A5 0 1, RS SR LAk . 82
BB E 2 T AT, Horb 20 i ALY )T
12,46 Bl — AT IRATILE YT . 4657 L CHOP | R-
CHOP EPOCH ,CHOPE ,CHOPB % J5 %}y & | 1
AL JEECN 42~10)1 R, Horp 51 4 88 & A
M 2B BAIRIT . 46 BIEFATHUT , U7 P AL
4 38 Gy(30.4~50.0 Gy), 1.6 5 1.8Gy/¥k, H:
32 (O DX L b 4 T IR, 13 48] S JRy S A R
50 I W I o = ) 1D i = 6 I A W R ey
152 TALS P Hp )7 0697 o
L5 FrRiEm

RITETR G 2~3 DA ik A AR R
PR AP RL, AT AT RO O i AR E A
15 15 BE g 78 R I N B DR A L 2 % IR 2014
FECCTERD B b 296 7 S8C0F i s i ) 12, 90 DA 6 4 % fi
(complete response ,CR) 7 Z% fi# (partial response,
PR) TG W {9 i (stable disease , SD)FIEE S #E
J& (progressive disease,PD), &WZZf# % (objective
response rate, ORR )& CR+PR.,
1.6 B 5

A A Y i B A T AT BE T
BV R H O 2020 4F 12 A 30 H . BEAFI
[E] (overal survival,08)xE X i \NHI 12 B [0] Z A0 T
BCOR YR B U7 I 18] . TG F J A= A7 B (8] (progression
free survival ,PFS) & X w112 H 1 2 AT ] Ji
SR P e I 2 R BAE T BN TA]
1.7 SGitz4E

i SPSS 26.0 FAFH#EATHE T 0. K
5 Fl Fisher K 5 46 50 0 T 94l Hp RS540 ¢ I

PR BRFRAE Z [ 1 & . R Kaplan-

Figure 1 Non-germinal center B cell and germinal center B cell in
gastric DLBCL examples by immunohistochemical test (HEx200)

Meier 7 2 il 4= 47 1 28 , Log-rank £ 55 i/f
A1 A AEAE DL B AR 20 A o Jd 5 Cox L A1
IS 8] S B S Ay PRS 1 OS #4457 /6
B2, P<0.05 B 2ERA G 7R L,
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19 1] ,SD 14 ] ,ORR N 79.5% ., Hp FHIEAIBIT G
CR 31 5 (75.6%),Hp BAtE4HH CR 16 il ,CR %4
38.1% ,Hp FHYEZL CR B . T Hp MI1E4l (P=
0.001), 58 i T ~ 11 91 £ 55 v 34 4] Hp FHME:,CR %
BT Hp FAYEL (79.4% vs 45.8% ,P=0.008), H]
i 7E 25 5 T~V 8 06 300 855 v, Hp FHAPEZE Y CR %
b Hp Bl B ar ry#a s (57.1% vs 27.8%, P=
0.205) ., 11 Fl#E32 05 BT Hp iR)7 A% (8 ] CR .3
%1 PR)ORR K 100% , 1 19| F & A8 & 5t Hp 1697 5k
ST CR,AAHEXR,

22 ETFESH

BE 2020 4F 12 H 30 H, 7£ 53 A B (ib
Vit a) (4~127 4~ A ) B, 16 9 /2 & % = PD (13
Hp B ,3 19 Hp BHE) . Fr AT #1054 0S
84.8%. " {ii PFS Jy 50 1~ H (4~127 1), 5 4F PFS
H79.0% ., 1~ A~V I &35 19 5 4F OS
43504 92.9% F1 63.9% (P=0.002),5 4F PFS 43 %
88.7%#11 53.6% (P<0.001) ., Hp PH:HE A 5 4F 0S
M PFS &3/ Hp BATEA B .5 4F 0S 200l
95.1%701 75.0%(P=0.019) ,5 4F PFS 434} 92.3%#il
66.3%(P=0.009) (Figure 2), 1t Hp FHTEER A 2
Bl E TR e 1 B8 2 &, HatEfEfbyy
Hr, 76 Hp BIPERE o A 10 6] 3035 58 T3 ot e
AHABIE 3 Bl &2 % . 78 CR && T, Hp FHTE
BHE S Hp B A M L, H 5 4 OS 1 PFS ¥4 5 3%
L5 ,5 4F 0S 435 4 100.0% Fl1 85.9% (P=0.043) ,5
4 PFS 43514 96.3%%1 78.1% (P=0.069) ,

FI7 B TR AL R 2 BRI YT TS 22
AU 5 AE 0S 4 5l 86.8% il 80.6% (P=
0.664) ,5 4F PFS 43 51 A 84.0% 1 71.0% (P=0.341)
(BAEAL YT HA% 32 R 2 btk GGy P i & Hp
FHPEZL Y 5 4F OS A1 PFS B W4T Hp FAPE4L 5 4F
0S 7351 M 96.3%H1 76.6% (P=0.067) ,5 4F PFS 43 %
M 96.3%H1 70.6% (P=0.032), 7EALIT B F v JLIE
JHCTT 21 AR LI BT AL 5 4F OS 4351 h 88.6% Fl
79.4% , % 5 TG 12 3 L (P=0.25). {H7E Hp F11E
BFE T ILE BT A 5 4 0S(86.3% vs 61.2% ,P=
0.046) Fil 5 4 PFS(76.1% vs 54.4% ,P=0.082) ¥J It
A L [ T 4 B
23 WRESW

HLH AT R, ECOG P43 (P=0.018) , IIfi K 43
1 (P=0.001) .IPI 3 43 (P<0.001) . ifi 7§ LDH /K *F-
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(P<0.001) , 1fiL £ 5 H 7K *F (P=0.014) , 4 & H 7K F-(P=
0.002) , Hp & %% (P=0.019)2& OS Wy sz mi [ % ,iX 7 4~
PRI 2R R AE A2 PFS 15200 K 2% (P<0.05) (Table 2)
EASE S iR TV NN (37 8 I P 11 (4 -4 S P
- (P<0.05) /& PFS [0 37 5% W X 2 I K20 1 3R 97
i LDH /K F-(P<0.05)/2 OS 0 7. 50 [X 2 (Table 3).,
24 B DLBCLHEHRIEE HpWMXREKTE
AR FEHE— 2 PEAG T 74 6 HL A W] R bR AR
BENRIEE A RBKT LS Hp R, T
Hans 7% ,30 5k GCB,44 1} non-GCB ., Hp BH 41
5 Hp FIME4119 GCB F14E GCB 434 22 R L 41t 2
H X (P>0.05), {3 Hp Itk GCB Wl £
(Table 1), Hp FAPEZL C-myc #& 14 (P=0.037) & Bel-2
1 (P=0.003) I 280 B A%+ Hp B4, Bel-6 &
1 2% 38 76 W0 4L 1] JC B I 25 5% (Table 4), C-myc FHE
41 C-myc FIMELLAY 5 4F OS F1 5 4F PFS 430k
63.2%5 95.5%(P=0.001) .63.2%j 84.8%(P=0.02),
Bel-2 FHE 41 AT Bel-2 BIPE4LAY 5 4F OS F1 5 4F PFS

A 100 Hp positive

_8rf :‘i Hp negative
S TR TR A A T L5 s
z
E 60 -
E
Z
A 40r P=0.019
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Figure 2 Hp status was significantly correlated with OS(A)
and PFS(B) in gastric DLBCL patients
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Table 2 Univariate analysis of prognostic factors in 83
patients with gastric DLBCL

0S PFS
Variables N 5-year S-year p
rate(%) rate(%)
ECOG
0~1 47 93.1 93.1
=2 36 74.2 0.018 61.9 0.001
Stage
I~1 58 92.9 88.7
0.001 0.001
M-~V 25 639 536 ©
IPI score
0~2 61 94.8 88.9
.001 .001
3~5 n 555 OO 5 00
LDH
Normal 61 93.2 87.3
0.001 0.001
ERER 2 605 55.2
Hemoglobin
Normal 59 90.9 86.7
Low 24 69.9 0.014 60.2 0.005
Albumin
Normal 77 87.5 81.2
Low 6 50.0 0.002 50.0 0.016
Hp status
Positive 41 95.1 92.5
0.019 0.009
Negative 42 75.0 65.4
Consolidation radiotherapy (except for Hp treatment)
Yes 46 88.6 83.4
2 21
No 36 79.4 0-230 72.7 0213
Rituximab (except for Hp treatment )
Yes 51 86.8 84.0
No 31 80.6 0.664 71.0 0.341

Table 3 Multivariate analysis of prognostic factors in 83 patients with gastric DLBCL

I35 70.8%5 92.6%(P=0.017) .56.3% 5 92.6%(P=
0.001), 5 C-myc K Bel-2 M, Bel-6 5 (£ 35 FH T
HEI 5 4F 0S(93.7% vs 73.5% ,P=0.024) fil 5 4F P
FS(87.0% vs 67.2% ,P=0.045) 1 & 1 T Bel-6 £ [
FRPEA , A B E T Hp BIME H C-myc Ml
Bel-2 A ZRIL MM 11 6], Hrb 6 Bi3tT.

3 3 it

Hp 5 '8 R B S Ik TURE 28 2O T 7 =2 ] 1 G 1k
HRE A, s &8, Hp B4 5 H DLBCL, LI
JE“4l”H DLBCL A BEAHSCTS, HEEMEMEE — 3, A
545 R W Hp FHPIRAE R DLBCL AE1E B A
GER(MENESEAE ¢ NG OB NS 3 LA SR U] 97 N
I LL R AR B TPL VE 4, XAk, o e & A 2
LRI IT 7 N, CR % 5 4F 0S FIl PFS
fE, Wos T AR . o1 T Hp GRS AT DLAESR
s LA B Bl iUl B 597 R U R VTR OG i
AT DA3E B B 0 O WA O S B AR

I 57 Hb X — 50 2 v RS PR AT R, AR
¥k Hp J& , 47 64% 1) H DLBCL(MALT) B & SLH T
CR, "B Vs 5 AL LR AR MER B E K — Ty
WEPE Z v 1T RIS 46 55 17 16 1 5 481 H DL-
BCL B # , RBx Hp 1697 J5 Wk ELE AR 8 11 (50%) ,
3 135 3 PR(19%) , M Z & Sbiiad7 fa 3 4 PR
A 2 3545 CR, 1E 53 ™ H

0S

PFS P Az, A # CR Y

Variables

HR(95%Cl) P

HRO3%CD P om0 mEE R,

ECOG(0~1 vs =2)

Stage( [ ~1I vs M~IV)
Hemoglobin(Low vs Normal)
LDH(High vs Normal)

0.517(0.127~2.095) 0.355
4.126(1.197~14.229) 0.025
0.438(0.121~1.584) 0.208
0.205(0.060~0.706) 0.012

0.269(0.072~1.012) 0.052
3.959(1.355~11.571) 0.012
0.298(0.108~0.821) 0.019
0.546(0.173~1.727) 0.303

AW A 11 FlEE R
T A HEMRBR Hp 7 R WA
57 ,8 ¥l ik CR,3 4] i5 PR,

Table 4 Relationship between protein expression and Hp
status in 74 patients with gastric DLBCL

Variables N Hp positive  Hp negative X P
C-myc
Positive 30 9 21
. 4.350 0.037
Negative 44 24 20
Bel-2
Positive 32 8 24
osltl\.fe 8.761  0.003
Negative 42 25 17
Bel-6
Positive 34 15 19 0.085 0.931
Negative 40 13 22 . '
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ORR ik#| T 100%, 4 1 4 8% (GE o Bt Hp I
JYEL RS T CR, H AR A &, X RUMRER Hp 7] #
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G5 Hp YA &1y DLBCL HAT B 41 19 4E
YyeE R AT SRR I 7R SRS T Bl AR
Fx Hp vl LAR2yA @ /ER, (A 40 DLBCL X 4R B Hp
JC I g, W AT e A R BRI i 1 K R R Hp
T R85 1% A4t B R /88 4 A, 5 Bl ol R AR
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¥ Bel-10 3 NF-«B A] DL T A s A 1(11518 )Y
BB MALT W8 19 Hp JERHOIRE . 48
Ifii, 76 B DLBCL 1 ,¢(11;18) A% UL, R b HERR T
‘B 7E DLBCL H il Hp M e, 55— 4%
7z 0 A W b i ) 2 40 i B 25 A OC B 1 (ceytotoxin-
associated gene A,CagA),CagA 7€ Hp [H M 6 H (1)
FIRE W Hp W1 91 58 2 | 1 CagA 3R 3K A9 51 %
Bt Hp FOALST 0 S SR H A — B Al Re i B,
Hp 7T LUK CagA 25 17 % 21 1 K 20 B A B bk 2 2
Ha A2 2 CagA 7EETE B 4 b 19 £ 3k, i Hp
5 H DLBCL [ EE B 41 H 2Z [8] 7= A B 28 58 IR
N, fff Hp BHAE 835 XA Y7 T8 o B HAL A CagA
Fik CD86 F ik FIH% Bel-10 B 235 AT fig A B T
T Hp HH5 1 A 2 AR YA Hp r AR N RE™

AR5 e 4> GCB il non-GCB 5 &L | ¥
T C-myc Bel-2 Bel-6 55 2 40 AL bR W 1 %35
ZiRWR ,7E GCB B4 rh Hp BHME B & E £ e
non-GCB R4 v  Hp B E E L, X HES Hp
B e Hp M54 159 B DLBCL (% GCB 40 % 1k Ky
VA L4 96 44t AF G |, RF R AE Hp MO Y “ 4 "DLBCL
Fpl920] - Chen 25T T Bel-6 76 H DLBCL A& Ji Hl
PR AMER, R E Bel-6 8 R A K5 H KA
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