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Progress in Research of High Risk Assessment Models for

Esophageal Cancer
LI He,CHEN Wan-qing

(National Cancer Center/National Clinical Research Center for cancer/Cancer Hospital,Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing 100021, China)

Abstract: The latest research progress of esophageal cancer prediction models were searched from
databases Pubmed, Embase, CNKI and Wanfang. There were some differences in types of risk
prediction models for esophageal cancer between Western population and Asian population, in
which the esophageal adenocarcinoma and esophageal squamous cell carcinoma were dominant,
respectively. Most of the existing prediction models were developed based on case-control studies
and non-genetic predictors. The effectiveness of the models were mainly tested by internal valida-
tion, and need to be verified among external population. This article reviews the latest research
progress of prediction models for esophageal cancer in terms of modeling approach as well as vali-
dation and application, to provide evidence for the prevention and control strategies of esophageal
cancer.

Key words: esophageal cancer;incidence ;risk prediction ; models
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Table 1 Logistic prediction models for esophageal cancer in European, Australian and Asian regions

N
H
©
R
v
8]

Models Country  Outcome  Follow-up Study designs(n/cases)  Predictive variables AUC(95%CI) Calibration  Validation
Dong UK BE and - Case-control Age,gender, smoking, BMI, use NSAIDs, symp- BE:0.80(0.78~0.82); H-Liest: Internal
model™ EAC (controls:2177; toms of GERD and polygenic risk score based on EAC:0.75(0.73~0.78) BE:P=0.55;
BE:3288;EAC:2511) 23 genetic variants
EAC:P=0.15

Kunzmann UK EAC Median follow-up Cohort study Age, gender, smoking, BMI, and history of 0.80(0.77~0.82) H-Ltest: Internal
model®! time: 4.8 years (355034/220) esophageal conditions or treatments P=0.58
Etemadi Iran ESCC = Case-control Age, ethnicity, tobacco smoking, opium use, ed- ESCC: 0.77(0.74~ H-Ltest: Internal
model! and SD (571/300) ucation, marital status, oral health, family histo- 0.80); P<0.001

ry, tea temperature, and water source SD: 0.71(0.64~0.79)
Sudo Japan ESCC - Case-control Six miRNAs (miR-8073, miR-6820-5p, miR-6794- 1.00(1.00~1.00) - Internal
Model™ (283/283) 5p, miR-3196, miR-744-5p and miR-6799-5p).
Yokoyama Japan ESCC - Case-control ALDH2 genotype, alcohol drinking, smoking and 0.86 - Internal
model (634/234) daily intake of vegetables and fruit
Chang China ESCC - Case-control One genetic factor based on 25 single nucleotide 0.71(0.70~0.72) AlC= Internal
model” (10664/10123) polymorphisms  (SNPs) and four non-genetic fac- 25603.58

tors (gender, age, smoking and drinking)
Liu China SD and - Case-control <60 years:age, use of coal or wood as a main <60 years: - Internal
model® ESCC (=60 years:10020/35; source of cooking fuel, BMI, unexplained epi- 0.80(0.74~0.85);

>60 years: 4941/77) gastric pain, and speed of ingestion for meals >60 years:

>60 years:cigarette smoking, BMI, pesticide ex- 0.68(0.62~0.74)

posure, frequency of irregular eating, as well as

intake of high temperature foods, speed of inges- o

tion for meals, and ingestion of leftover food in 2

summer months &
Notes : BE : Barrett’s esophagus ; ESCC : esophageal squamous cell carcinoma; EAC:esophageal adenocarcinoma;SD :severe dysplasia; AIC: Akaike’s information criterion _nVM
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Wang % 2l Xie 2503 T 1994 & 1997 4F []
A 1) Sty L RE Sy Atk 1) 995 9 %o BRI 5, 0 A
TR W RN IR S A A X A% IR T I A
R HA S SR T 8 AR A5 Pk U AR
AR M RS ENPRAS BE R S5
B AR5 IR ) DA R AT B W) R A ), BRI AUC
9 0.81 (95%C1:0.77~0.84) ; 45 IR i 5 4F- 45 %t &
SRS BRI AT 6 AN AR s AR i (H &
B BCIRE R/ BT B i 2590  BMIL, WA | 5 AR AR AR
RO NI = = WA e = 2 B N N BTV £ o)
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Table 2 Five-year absolute risk prediction models for esophageal cancer

Calibration  Validation

AUC(95%CI)

Method  Predictive variables

Study design
(controls/cases)

Country  Outcome

Models

o)
o0
[oe)

Internal

0.81(0.77~0.84)

Age,gender,tobacco smoking,alcohol overconsumption,educa-

Logistic

Case-control

ESCC

Sweden

Wang

tion , duration of living with a partner,and place of residence dur-

ing childhood

(contsrols:820;
cases:167)
Case-control

model®

Internal

0.84(0.81~0.87)

Symptoms of GERD/use of anti-reflux medication, BMI,tobacco

Logistic

EAC

Sweden

Xie

smoking,duration of living with a pariner,disease history of

esophagitis/diaphragmatic hernia,surgery history for esophagitis,

(contsrols:820;
cases:189)

model™

diaphragmatic hernia or severe reflux or gastric or duodenal ulcer

Internal

0.75(0.66~0.84)

Highest level of education,BMI,smoking status,frequency of

GERD symptoms and/or acid-suppressant medications use, fre-
quency of NSAIDs use

Logistic

Case-control
(1580/364)

Australia EAC

Thrift

model?!

Notes : ESCC : esophageal squamous cell carcinoma; EAC :esophageal adenocarcinoma; GERD : gastroesophageal reflux disease ; NSAIDs:nonsteroidal anti-inflammatory drugs
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