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HP seropositivity and Gastric Cancer

Huang JQ et al. Gastroenterol 1998

19 studies 
2491 patients 
3959 controls Summary OR = 1.92 

(1.32-2.78)

cagA and Gastric Cancer

16 studies 
2284 cases and 2770 controls 

Non-cardia cancer OR = 2.01 (1.21-3.32) 

Huang JQ et al. Gastroenterol 2003
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H. pylori and Gastric Cancer

Helicobacter & Cancer Collaboration Group. GUT 2001

Non-cardia Gastric Cancer Cardia Gastric Cancer

Development of Gastric Cancer
HP+: 36/1246 vs HP-: 0/280 (p<0.001)

Uemura et al. NEJM 2001

HP & Gastric Cancer
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Atrophy/IM and risk of gastric cancer

6.4 (2.6-16.1)30 (6.5%)464Present
1.06 (0.8%)782Absent

Intestinal Metaplasia

4.9 (2.8-19.2)15 (7.2%)208Severe
1.7 (0.8-3.7)18 (2.7%)657Moderate
1.03 (0.8%)381None or mild

Atrophy

RR (95% CI)HP+ & GC
(N=36)

All HP+ 
(n=1246)

Baseline Histology

Uemura et al. NEJM 2001

H. pylori associated gastric carcinogenesis
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Hp Eradication and Prevention of 
Gastric Cancer: studies in China

Wong B et al. JAMA 2004

Sung et al. Gastro 2001, 
Leung et al. Gut 2006
You et al. JNCI 2006

Take et al 2005
Ogura et al. 2006
Umeura et al 2001

Population: 3400 aged 35Population: 3400 aged 35--64,  from 1995 to 2003 (7.3 years)64,  from 1995 to 2003 (7.3 years)

Two-week treatment for H.pylori infection
Omeprazole 20mg  +  Amoxicillin 1g Bid

Daily nutritional supplementation
VC 250mg + VE 100IU + Selenium 37.5ug Bid

Garlic preparation (400mg Bid)

Intervention trial in LinquIntervention trial in Linqu

You WC et al, JNCI 2006
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Hp treatment reduces severe atrophy, 
IM, dysplasia & GC after 7 years

You WC et al, JNCI 2006

Hp treatment has not reduced the combined prevalence of dysplasia & gastric cancer

Histopathologic severity improves after 
treatment of H. pylori

H. pylori treatment (19/1130; 1.7%) vs placebo (27/1128; 2.4%) (adjusted P = .14)

Risk of Developing Gastric cancer: 

You WC et al, JNCI 2006
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Changle, China

Wong et al, JAMA 2004

HP eradication and prevent gastric cancer 
development only before atrophy, IM or dysplasia

Wong et al, JAMA 2004
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HP eradication
in Premalignant 
Gastric Lesions

at 5 year

OAC: 295 Placebo: 292

Defaulted
1 yr FU (38)

Ca stomach
(6)

FU Endoscopy 
At 1 yr (254)

HP positive
(245)

Ca stomach
(3)

Ca stomach
(4)

Screening: 1024

988

RUT+, Histo+: 587 RUT-: 356

Exclusion: 36
5 Cancer
25 Surgery
4 Unfit
2 Refuse Endoscopy

Histo-:45

Defaulted
1 yr FU (34)

FU Endoscopy 
At 1 yr (261)

HP eradication
(226)

Ca stomach
(1)

Ca stomach
(4)

0%

20%

40%

60%

80%

100%

OAC P OAC P OAC P OAC P
Improve No change Deteriorated

AG CI IM GA

**

* P <0.001

H. pylori eradication on changes of 
premalignant gastric lesions at 1 year

No signific
ant change

Sung et al. Gastroenterol 2001
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H. pylori and progression of IM

Leung and Sung. Gut 2004

Factors associated with IM progression

Leung and Sung. Gut 2004
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What is the consensus?
Summary of non-randomized trials

Fuccio, APT 2007

Fuccio, APT 2007

What is the consensus?
Summary of Randomized trials
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COX-2 expression in different stages of 
gastric carcinogenesis

Chronic gastritis

Sung JJY, Am J Pathol 2000

Intestinal metaplasia

Glandular atrophy

Gastric carcinoma

Changes in COX-2 expression 12 months 
after HP eradication

0%

20%

40%

60%

80%

100%

Foveolar
epithelium

Glandular
epithelium

Stromal cells

Increased
No change
Reduced

Sung JJY, Am J Pathol 2000
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MNU gastric carcinogenesis model

• C57/BL6 mice
• Carcinogen: 

– N-methyl-N-nitrosourea
(MNU) 240 µg/L 

– given in 5 one-week cycles 
alternating with one week 
of normal distilled water 
during the initial 10 weeks 

Wk  6 16 56

MNU

Gastric cancer rate in Cox-2 transgenic mouse
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Does Cox-2i prevent Ca Stomach
• Animals: 4-wk old male Wistar rats

• Gastric cancer induced by NaCl and MNNG

16MNNG + indomethacin 3mg/kg/dF

16MNNG + celecoxib 20mg/kg/dE

16MNNG + celecoxib 10mg/kg/dD

17MNNG + celecoxib 5mg/kg/dC

16MNNG aloneB

5ControlA

Total no. of ratsTreatmentGroup

MNNG MNNG + treatment

NaCl

0 6 40             48wk

Tumor incidence
(% of rats with gastric cancer)

0
10
20
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40
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80
90

100

Control
MNNG

MNNG+cele 5  

MNNG+cele 10  

MNNG+cele 20  

MNNG+indo 3 
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nc
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(%
) p = 0.002(ANOVA)p=0.004

p=0.052

Hu PJ, Gut 2004
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Tumor Multiplicity
(No. of tumors / rat)

0
0.2
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0.8

1
1.2
1.4
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1.8

Control
MNNG

MNNG+cele 5  

MNNG+cele 10  

MNNG+cele 20  

MNNG+indo 3  

p=0.001 (ANOVA)
p=0.004

p=0.003
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Hu PJ, Gut 2004

Tumor volume

359 ± 86016MNNG + indomethacin 3mg/kgF

39 ± 111#16MNNG + celecoxib 20mg/kgE

2 ± 7#16MNNG + celecoxib 10mg/kgD

188 ± 378#17MNNG + celecoxib 5mg/kgC

2805 ± 5540 16MNNG aloneB

05ControlA

Mean 
Tumor volume*

(± SD)

Total no. of 
rats

TreatmentGroup

*p=0.009 (ANOVA)
# p<0.05 vs group B Hu PJ, Gut 2004
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Cox-2 expression in different 
treatment groups

0

1

2

3

4

5
6

7

8

9

10

Contr
ol

MNNG
Ind

o
Cele5

Cele1
0

Cele2
0

C
O

X-
2 

m
RN

A 
le

ve
l 

Tumor
Normal

**

** ***

**

*p=0.02; **p<0.002; ***p<0.0001
Between different tumors: p>0.05
Between different normal tissues: p<0.0001 
#(MNNG normal vs all other normal: p<0.01)

Hu PJ, Gut 2004

*

Does COX-2i causes regression of 
Intestinal metaplasia?

Placebo

OGD OGD OGD

Rofecoxib 25mg/d

UBT

12 24 Month

Leung et al. DDW 2006

Observe
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Deterioated

No change

Improved

AI                   CI                      IM                 GA

R       P             R      P              R      P            R     P

* * * *

38.3 37.6

60.6     61.3                  38.3    35.5                 60.6 62.3                 56.4     54.8

41.5      40.9                 47.9     60.2                27.7 32.3                

20.2     23.7                 14.9    10.8                  16  12.9
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77.7      77.4                 34        46.2                90.4    93.5                 89.4     88.2
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Population: 1024 aged 34Population: 1024 aged 34--64,  from 2003 to 64,  from 2003 to 
2006 2006 

◆◆ Two-week treatment for H.pylori infection
Omeprazole 20mg  +  Amoxicillin 1g Bid

◆◆ Celecoxib 200mg Bid

Interventional trial in LinquInterventional trial in Linqu

You et al (in progress)

Conclusions

• Non-cardiac gastric cancer is associated 
with (cagA positive) H. pylori infection

• Over-expression of COX-2 is found in 
gastric cancer and pre-malignant lesions
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Conclusions

• Eradication of H. pylori alone may reduce 
the risk of gastric cancer, especially before 
atrophy and IM 

• The use of COX-2 inhibitors have been 
found to reduce gastric cancer in animal 
model but not (yet) in human studies


