Appendix 1

Standard histological classification of CRC

	Standard
	Degree of differentiation
	Numerical grading
	Grading

	Tubular structure >95%;
	High 
	I
	Low 

	Tubular structure 50–95%; 
	Moderate 
	II
	Low 

	Tubular structure 0–49%; 
	Low 
	III
	High 

	High-frequency microsatellite instability
	Uncertain
	Uncertain
	High 


 Appendix 2

               Clinical staging of CRC

	Stage
	T
	N
	M

	0
	Tis
	N0
	M0

	I
	T1, T2
	N0
	M0

	II
	T3,T4
	N0
	M0

	IIA
	T3
	N0
	M0

	IIB
	T4a
	N0
	M0

	IIC
	T4b
	N0
	M0

	III
	T Any
	N1, N2
	M0

	IIIA
	T1–2
	N1
	M0

	
	T1
	N2a
	M0

	IIIB
	T3–4a
	N1
	M0

	
	T2–3
	N2a
	M0

	
	T1–2
	N2b
	M0

	IIIC
	T4a
	N2a
	M0

	
	T3–4a
	N2b
	M0

	
	T4b
	N1-2
	M0

	IVA
	T Any
	N Any
	M1a

	IVB
	T Any
	N Any
	M1b


Early CRC is the primary tumor whose invasion depth does not exceed the submucosa, where the “intramucosal cancer” is limited to the mucosal layer (because the colonic mucosa has an almost complete lack of lymphatic vessels, it is generally not transferred, and should be referred to as “adenoma” instead of “cancer” according to the WHO) and “submucosa cancer” is limited to the submucosa and not invasion of the muscularis of the intestinal wall. Therefore, Tis (carcinoma in situ) and T1 (submucosa cancer) in the TNM classification are early CRC.

Appendix 3

Sequential fecal occult blood test

The sequential fecal occult blood test is a chemical method followed by an immunoassay. As a means of the preliminary screening for CRC, chemical methods and an immunoassay can be used (a vast majority of primary hospitals adopt various chemical methods). The sequential test is recommended for the asymptomatic population and the reasons shown below.

1. The sensitivity of reagent used in fecal occult blood test reagent is not necessary as high as possible, the reasons are as follow.

	Hemoglobin
	Feces amount
	Average Hb in feces (mL)

	120 g/L (120 mg/mL)
	100–200 g 

(150 g)
	0.5 ml (60 mg)


(1) The occult blood volume in the feces of healthy individuals and patients with CRC: a study on isotope-labeled erythrocytes suggested that blood (≈0.5±0.4 mL) can enter feces every day in healthy people (calculated according to the table shown above). The daily feces of healthy individuals contains 60 mg hemoglobin (Hb), so 60 mg/150 g stool = 0.4 mg/g stool, i.e. 400 μg/g. Hence, the average amount of Hb in the daily feces of a healthy person is 400 μg/g, which is selected as the positive threshold in feces, and can be used to distinguish the vast majority of patients with CRC and a small number of healthy people.

(2) In 2001, 15 hospitals in Beijing, China, carried out CRC screening with a commercial occult blood kit. The total number screened was 19,852 and the positive rate was 5.6%. That is, 1,113 people had positive occult blood, and 501 cases receiving colonoscopy and 14 cases were identified with CRC. For CRC, 501–14 = 487 were false-positive with a rate of 97.2%, whereby 376 cases had other enteric diseases and 111 cases were healthy (22.15% should not receive colonoscopy). Therefore, the sensitivity of the fecal occult blood test should not be too high.

(3) The current positive threshold used for the immunoassay is 0.1–50 (g and that for the chemical methods is 50–200 (g; the latter is sufficient for the preliminary screening of CRC. Additionally, the price of the chemical test is only 10–25% that of the immunoassay, which can significantly reduce the expenses for larger population screening. However, due to food and upper gastrointestinal bleeding, the chemical methods have a higher number of false-positives for CRC (the positive rate for the chemical method can be ≤35.36% due to an uncontrolled diet whereas it is only 2–4% overseas), and an excessive number after colonoscopy, resulting in a higher census cost and higher risks of colonoscopy. The immunoassay, although more expensive, has stronger specificity for colonic lesions. It is carried out more often based on positive chemical results to reduce the false-positive rate of the chemical method and not to miss bleeding lesions in the colon.

(4) Operation: the apparatus has two parts: the upper is the feces container with a stick and the bottom is separate container. After the specimens have been received, the feces are placed in the two flasks for future screening. If the chemical results are negative, another container is discarded. If it is positive, then the immunoassay is conducted.

Appendix 4
Quantitative Questionnaire of High-risk Factors of Colorectal Cancer Screening

ID No.:   　　　                                    Results: ① High-risk  ②General

	Name
	
	Sex
	①Male ②Female
	Age
	

	Address
	　　　 　Street (Village/Town)     　　　 _________________________Community (Hamlet)  　   　 ________Building (Group)　   Unit　　　Room
	ZIP code
	

	
	
	Home phone
	

	Date of birth
	        Year     Month      Day
	Work phone
	

	Identity card number
	
	Mobile number
	

	Marital status
	①Married　②Single　③Divorced　④Widowed　⑤Unspecified marital status (make a tick, similarly hereinafter)

	Educational attainment
	①Illiterate　 degree　 ②Primary school degree　 ③High-school degree　④Bachelor’s degree　　⑤Master’s degree

	Occupation
	①Farmer　 ②Worker 　③Self-employed　　④All types of professional and technical personnel　 ⑤Others


Note: Please tick/fill in the following columns

I. Do you have a history of chronic diarrhea?                      ① Yes
      ② No

II. Do you have a history of chronic constipation?                  ① Yes
      ② No

III. Do you have a history of mucus or bloody stools?
              ① Yes      ② No

IV. Do you have a history of chronic appendicitis or appendectomy?    ① Yes
  ② No

V. Do you have a history of chronic cholecystitis or cholecystectomy?   ① Yes
  ② No

VI. Do you have any history of negative life events in the last two decades? ① Yes      ② No

If you choose yes, please make a tick: 

① Divorced ② Death of a spouse ③ Death of first-degree relative ④Children were laid-off ⑤Others

VII. Do you have a history of Cancer?                               ① Yes      ② No

③ If you choose yes, please describe in detail　　　　
　　Which cancer:  　　　　  　 Age of onset:　　　　Diagnosis hospital:     　         

VIII. Do you have a history of intestinal polyps?                       ① Yes
   ② No

IX.  First-degree relative (parents, siblings, children) history of bowel cancer     

① Yes
    ② No    ③ Unknown
  Who:　　   　  　　 Age of onset:　    　   Living or not:　　　　　 

      Who:　　   　  　　 Age of onset:　    　   Living or not:　　　　 　
      Who:　　   　  　　 Age of onset:　    　   Living or not:　　　　 　
X. Smoking history    Continuous smoking time:　　　　  daily cigarette consumption:　　　 
XI. Other diseases

SIGNATURE OF INVESTIGATOR:                       Date:      Y    M    D

XII. Fecal Occult Blood Test (FOBT)  First FOBT ① +  ② –  Second FOBT  ① ＋  ② -

SIGNATURE OF INVESTIGATOR:                       Date:      Y    M    D

______________________________________________________________________________

Remarks

1. Chronic diarrhea refers to diarrhea accumulated for >3 months in the last 2 years, each episode lasting for >1 week.

2. Chronic constipation refers to constipation lasting annually for >2 months in the last 2 years.

3. A history of negative life events must occur in the last 20 years, and cause greater trauma or pain after the incident.

Appendix 5

Opportunistic screening (flowchart)

 SHAPE  \* MERGEFORMAT 



Appendix 6

Kudo classification of the morphology of colonic crypts 

	Type
	Morphology
	Characteristics
	Pit size

(mm)
	Clinical significance

	I
	[image: image2.png]



	Round
	0.07–0.02
	Normal mucosa

	II
	[image: image3.png]



	Star or papillary
	0.09–0.02
	Inflammatory lesions or hyperplastic polyps

	IIIs
	[image: image4.png]



	Tubular or disc-shaped, smaller than normal pits
	0.03–0.01
	IIc lesions, histopathology mostly adenomas or early CRC

	IIIL
	[image: image5.png]



	Tubular or disc-shaped, bigger than normal pits
	0.22–0.09
	Tubular adenomas

	IV
	[image: image6.png]



	Groove-like, branched or convolution-like
	0.93–0.32
	Villous adenoma

	Vi
	[image: image7.png]



	IIIs, IIIL and IV type, irregular and asymmetric arranged pits with different sizes
	N/A
	Early cancer

	VN
	[image: image8.png]



	Pits disappeared or unstructured
	N/A
	Invasive tumor
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Appendix 7
Sano typing of colorectal pre-cancerous lesions and early cancer under NBI
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         A                B                 C               D

A. type I, mostly hyperplastic polyps; B. type II, most adenomas whose lesions are from the mucosal layer; C. type IIIA, most adenomas whose lesions have invaded to the shallow submucosal layer; D. type IIIB, deep submucosal invasion [155].
Appendix 8 

Route map of endoscopy follow-up after removal of adenomatous polyps

(According to [156])
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