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1. Statement

• I am a professor of CICAMS & director, Dept. of Int. 
Collaboration, Cancer Foundation of China;  BUT NOT a 
government official. 

• Past 10 years, I have been intensively involved many cancer 
prevention and control activities in China related to Government
and NGOs,  including: 

1. National cancer prevention and control plan; 
2. The Guidelines for early detection, early diagnosis & early

treatment for 9 major cancers in China;
3. Cancer: Science and Practice for policy makers of Congress.

4.  Establishment of Demo centers for Ca prevention;
5. Implementation of Ca control in low-resources settings;
6. National task-force projects of cancer prevention.



2. Background

• Cancer is a leading cause of death globally. 

• WHO estimates that 11 million new cases, 7 
million deaths and 25 million living with 
cancers were occurred in 2002. 

• Worldwide, cancers of esophagus, stomach 
and liver are account for over 20%. 
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Mortality trend by cause of death 
in China 1973-1992

-34.67.812.5Genitourinary dis.

-24.224.832.7Lung TB

-66.612.036.0Infectious dis.

-10.143.548.4Perinatal

-69.414.547.3Digestive dis

-51.826.955.7Heart dis.

5.061.959.0Injury/poisoning

28.284.165.6Cerebrovascular dis.

11.694.484.6Cancer

-24.9116.4155.1Respiratory dis.

-20.0529.5662.2All cause

%change90-9273-75

China adj. rate by both sex
Cause of death

*Li Lian-Di:1997



Organ specific cancer mortality 
trend in China 1973-92

*Li Lian-Di:1997

China adj. rate by both sex Cancer site 
73-75 90-92 % change 

All cancer 84.6 94.4 11.6 
Stomach  19.8 21.8 9.9 
Esophagus 19.1 15.0 -21.3 
Liver  12.6 17.8 41.2 
Lung 7.2 15.2 111.9 
Cervix 10.3 3.3 -68.4 
Colon-rectum 4.7 4.5 -2.8 
Leukemia 2.7 3.5 30.3 
Nasopharynx 2.3 1.5 -34.6 
Female breast 1.7 1.5 -10.2 

 



Esophageal Cancer Age-adjusted Mortality for Male 
by County in China (1973-1975)

UNIT PER 100,000
�ÀSparsely Populated

�ÀData Unavailable
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5-year relative survival rates (%) by cancer site
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All cancers

Non-Hodgkin lymphoma

Ovary

Leukemia

Brain

Multiple myeloma

Stomach

Lung & bronchus

Esophagus

Liver

Pancreas

Worldwide cancer survival
rates (worst 10 sites, 1992-
1999)

Jemal et al CA Cancer J 2004

Worldwide Cancer Survival Rates



> 90% 5-year survival in China        < 10%

Esophageal Cancer



• For centuries, the economy of central northern China has 
been based on subsistence farming. Early studies 
documented a monotonous diet of corn, millet and wheat, 
with few fruits and vegetables and little meat, which led to 
deficiencies or near-deficiencies of many vitamins and 
minerals. 

• Early studies also implicated N-nitroso compounds as 
possible etiological agents and found much higher levels of 
nitrosamines and their precursors (nitrates, nitrites, and 
amines) in food, drinking water, saliva, gastric juice, and 
urine in high-risk areas than in low-risk areas. 

3. Etiologic Studies





• Carcinogen exposures - Pickled 
vegetables, moldy foods, nitrosamines, 
mycotoxins

• Physical irritation - Silica, hot food
• Genetics - Family Ca history, L-myc gene
• Smoking & alcohol drinking??
• Nutritional inadequacies - Riboflavin, 

vitamins A & C, Zn, Se, folate

Hypotheses



4. Nutrition Intervention and 
Chemoprevention Trials

• By 1980, the leading etiological hypotheses were dietary 
deficiencies of vitamins/minerals and dietary exposure to 
potential carcinogens (nitrosamines and fungal toxins) 
found in pickled vegetables and moldy food. 

• To test the hypothesis that supplementation with 
vitamins/minerals would reduce the mortality from 
esophageal and other cancers; 

• To assess the potential chemopreventive effects of 
celecoxib and selenomethionine among residents in high 
risk areas with histologically mild (mD) or moderate (MD) 
esophageal squamous dysplasia.



4a. Results of General Population Trial at end 
of the Linxian Nutrition Intervention Trials 

For beta-carotene, vitamin E, and selenium (factor D), 
significant reductions in mortality for:

• Total mortality (9%)
• Total cancer mortality (13%)
• Stomach cancer mortality (21%)


���������������������� �		 !� Blot et al, JNCI 1993 



Up to 15 year intensive monthly follow-up



The International Endpoint Review Committee



Conclusions from 15 year follow-up

For intervention with beta-carotene, vitamin E, and  
selenium (factor D):

�p�p�p�p A cumulative benefit was observed overall

�q�q�q�q The post-trial patterns suggest continued benefit, 
even after intervention has ended;

�r�r�r�r No post-trial harmful effects were detected

�s�s�s�s Benefit was consistently greater in participants 
who were younger at the beginning of intervention.

"�����#�$����������� JNCI 2009 



• Randomized, double-blind, 
placebo-controlled

• 2 x 2 factorial design, 
stratified by sex

• Intervention = 10 months

• Agents
– Celecoxib 200 mg twice 

per day
– Selenomethionine 200�ég 

once per day

Celecoxib
+ 

Selenium

Selenium 
only

Celecoxib
only

Placebo

4b. Chemoprevention of esophageal squamous
cell carcinoma: Randomized, placebo-
controlled trial in a high-risk population
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Esophageal Squamous Dysplasia

• Esophageal cancer risk 
increases across histologic
grades of mild, moderate, and 
severe dysplasia

• Dysplasia can be identified at 
endoscopy as unstained 
lesions after iodine dye spray

• Lower grades of dysplasia 
remain stable for at least 1-2 
years

Dawsey et al, Cancer 1994



Chemoregression study: Design/results

• Adults with no upper GI symptoms and no history of 
cancer were screened by endoscopy

• Endoscopy was repeated at baseline immediately before 
the start of the intervention

• 360 were randomized, 238 were in final analytic cohort
• Endoscopy was repeated at the end of the intervention

• Primary endpoint = change in histologic grade of the 
esophageal squamous dysplasia from baseline to the 
end of the intervention

• Pill compliance 99%, no SAEs attributed to study agents



Conclusions of Chemoregression Study

• Selenomethionine 200 mg per day for 10 months improved 
esophageal squamous dysplasia among subjects with mild 
dysplasia (mD) at baseline

• Celecoxib 200 mg twice per day for 10 months had no 
apparent effect on esophageal squamous dysplasia 

• Selenium compounds are promising agents for prevention 
or reversal of early esophageal squamous dysplasia in 
selenium-deficient populations



5a. Esophageal Balloon Cytology Studies

• The most innovative efforts to reduce the 
mortality due to EC was the development and 
use of esophageal balloon cytology (EBC) to 
identify individuals with precursor lesions or 
early, curable cancers.

• The 1st balloon sampler was designed and 
used by Dr. Shen of HMC in the 1960s. Past 3 
decades, nearly 300,000 adults were screened 
by EBC in Taihang areas, and 1500 early 
cancers were diagnosed and treated with 
esophagectomy. 



Esophageal Balloon Cytology



Cytology Sampling Studies

Chinese Balloon 1 Encapsulated Sponge

CSS1

Chinese Balloon 2 Mechanical Balloon

CSS2



Esophageal Balloon Cytology





Normal

Dysplasia I

Near Cancer

Hyperplasia

Dysplasia 2

Cancer
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• In a recent study of 710 asymptomatic adults 
who were examined with both EBC+LBC and 
endoscopy with mucosal iodine staining, EBC 
had a sensitivity of 76.5% and a specificity of 
76.0% for identifying biopsy-proven squamous
dysplasia or early ESCC. 

• EBC may be an alternate for a primary 
screening for esophageal and cardia stomach 
cancer in a low resource settings where 
endoscopy is not available.



The 
Cytology 
Team



5b. Endoscopic Studies
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�F�R�O�O�D�E�R�U�D�W�H�G���W�R���F�R�Q�G�X�F�W���D�G�G�L�W�L�R�Q�D�O���V�W�X�G�L�H�V���R�Q���W�K�H���F�R�O�O�D�E�R�U�D�W�H�G���W�R���F�R�Q�G�X�F�W���D�G�G�L�W�L�R�Q�D�O���V�W�X�G�L�H�V���R�Q���W�K�H���F�R�O�O�D�E�R�U�D�W�H�G���W�R���F�R�Q�G�X�F�W���D�G�G�L�W�L�R�Q�D�O���V�W�X�G�L�H�V���R�Q���W�K�H���F�R�O�O�D�E�R�U�D�W�H�G���W�R���F�R�Q�G�X�F�W���D�G�G�L�W�L�R�Q�D�O���V�W�X�G�L�H�V���R�Q���W�K�H��
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�G�\�V�S�O�D�V�L�D�G�\�V�S�O�D�V�L�D�G�\�V�S�O�D�V�L�D�G�\�V�S�O�D�V�L�D�Z�D�V���W�K�H���R�Q�O�\���K�L�V�W�R�O�R�J�L�F�D�O���O�H�V�L�R�Q���V�L�J�Q�L�I�L�F�D�Q�W�O�\���Z�D�V���W�K�H���R�Q�O�\���K�L�V�W�R�O�R�J�L�F�D�O���O�H�V�L�R�Q���V�L�J�Q�L�I�L�F�D�Q�W�O�\���Z�D�V���W�K�H���R�Q�O�\���K�L�V�W�R�O�R�J�L�F�D�O���O�H�V�L�R�Q���V�L�J�Q�L�I�L�F�D�Q�W�O�\���Z�D�V���W�K�H���R�Q�O�\���K�L�V�W�R�O�R�J�L�F�D�O���O�H�V�L�R�Q���V�L�J�Q�L�I�L�F�D�Q�W�O�\��
�D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���(�6�&�&�����,�Q�F�U�H�D�V�L�Q�J���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���(�6�&�&�����,�Q�F�U�H�D�V�L�Q�J���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���(�6�&�&�����,�Q�F�U�H�D�V�L�Q�J���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���(�6�&�&�����,�Q�F�U�H�D�V�L�Q�J��
�J�U�D�G�H�V���R�I���G�\�V�S�O�D�V�L�D���Z�H�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���G�U�D�P�D�W�L�F�D�O�O�\���J�U�D�G�H�V���R�I���G�\�V�S�O�D�V�L�D���Z�H�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���G�U�D�P�D�W�L�F�D�O�O�\���J�U�D�G�H�V���R�I���G�\�V�S�O�D�V�L�D���Z�H�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���G�U�D�P�D�W�L�F�D�O�O�\���J�U�D�G�H�V���R�I���G�\�V�S�O�D�V�L�D���Z�H�U�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���G�U�D�P�D�W�L�F�D�O�O�\��
�L�Q�F�U�H�D�V�L�Q�J���O�H�Y�H�O�V���R�I���U�L�V�N���L�Q�F�U�H�D�V�L�Q�J���O�H�Y�H�O�V���R�I���U�L�V�N���L�Q�F�U�H�D�V�L�Q�J���O�H�Y�H�O�V���R�I���U�L�V�N���L�Q�F�U�H�D�V�L�Q�J���O�H�Y�H�O�V���R�I���U�L�V�N��
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Endoscopic Localization of Dysplasia
Mucosal staining with Lugol’s iodine solution

– 225 pts, 504 biopsy sites

– sensitivity of USLs for MD, SD, ESCC =   96%

– specificity of USLs for MD, SD, ESCC =   63%, 
but specificity after reading histology ~ 100%

Dawsey et al Cancer 1998



The importance of endoscopic 
localization of dysplasia

• Targeted Bxs     more accurate clinical Dx  

• Target for endoscopic therapy 

• Accurate gold standard for research

– natural history of ESCC

– primary screening for dysplasia

– interventions



Endoscopic Therapy for High-Grade 
Dysplasia and Early Cancer

• Excisional methods

– Endoscopic mucosal resection (EMR)

• Ablative methods

– Bipolar coagulation (BICAP)

– Argon plasma coagulation (APC)

– Photodynamic therapy (PDT)



Endoscopic Mucosal Resection



Argon Plasma Coagulation



Early Detection and Early Treatment of 
Esophageal Cancer

State of the ArtComponent

EMR

Focal ablation

Chemoprevention?

Therapy -- High grade

-- Low grade

Iodine stainingEndoscopic localization

Cytology?

Molecular?

Primary screen 

Squamous dysplasiaID of precursor lesion



The 
Endoscopy 
Team



• Cytology exams 35,000

• Cytology slides read 140,000

• Endoscopy exams 8,500

• Biopsies cut and read 42,500

• Endo therapy procedures 350

Early Detection and Early Treatment of 
Esophageal Cancer in Linxian

Sino-US Collaboration

TEAMWORK!



Taihang Mountain Anti-cancer Campaign Multi-center 
endoscopic screening Program in high risk population

6. Demonstration center for population 
based prevention/Control and Health 

Economic Evaluation



Program of Cancer Prevention and Control in China 
(2004-2010)
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Esophageal cancer screening project of MOF

Cost-effectiveness analysis on esophageal cancer 
screening projects by MOST



Detection rates of ECC and Cardia
stomach cancer and pre-cancer
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Summary

• Continued follow-up of NITs for further durability asse ssment 
and to accommodate molecular studies;

• Continued early detection research with emphasis on pri mary 
screening tests by developing the better esophageal c ell 
samplers and using molecular markers that can improve /replace 
conventional cytology.

• New etiologic studies using new resources (e.g., HPV , 
fumonisins, PAHs, micro-nutrition);

• Additional interventions to study molecular mechanis ms/ 
endpoints

• To evaluate the feasibility and effect of endoscopi c screening 
and therapy of early lesions in larger population groups . 



Thank you for your attention !!!


