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Results and Cost-effectiveness of Upper Gastrointestinal
Cancer Screening Program Among Urban Residents in

Henan Province from 2013 to 2019

GUO Lan-wei', ZHENG Li-yang', CHEN Qiong', WANG Hong', BAI Qi-wen?,
LIU Yin', XU Hui-fang', KANG Rui-hua', ZHANG Lu-yao', WANG Xiao-yang',
LIU Shu-zheng', SUN Xi-bin', ZHANG Shao-kai'

(1. Henan Office for Cancer Control and Research, Henan Engineering Research Center of Cancer
Prevention and Control, Henan International Joint Laboratory of Cancer Prevention, The Affiliated
Cancer Hospital of Zhengzhou University & Henan Cancer Hospital, Zhengzhou 450008, China;

2. Endoscopic Diagnosis and Treatment Center, The Affiliated Cancer Hospital of Zhengzhou
University & Henan Cancer Hospital, Zhengzhou 450008, China)

Abstract: [Purpose ] To analyze the results and cost-effectiveness of upper gastrointestinal cancer
(UGC) screening program among urban residents in Henan Province from 2013 to 2019. [Methods |
The UGC screening program based on the protocol of Cancer Screening Program in Urban China
was conducted among the residents aged 40~74 years old in Henan Province from 2013 to 2019. The
high-risk rate, compliance rate, the detection rate of UGC and precancerous lesions were analyzed
and compared among different groups. The cost-effectiveness ratio (CER) was calculated by using
the cost per lesion detected. [Results] A total of 282 262 participants completed the risk assess-
ment questionnaire, 68 651(24.32%) were identified as high risk subjects of esophageal cancer or
gastric cancer and 13 191(19.21%) of them received the endoscopic examination. The detection
rates of UGC and precancerous lesions were 0.24%(31 cases) and 2.93%(386 cases), respectively.
Cost-effectiveness analysis showed that the costs were 18 025.46 Yuan per detected UGC or pre-
cancerous lesion and 242 471.52 Yuan per UGC detection. The CER of men was lower than that of
women and decreased along with age. Sensitivity analysis showed that CERs were expected to de-
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crease when the compliance rate of endoscopy was increasing. [ Conclusion ] The current screening
program is useful in detecting the precancerous upper gastrointestinal tract lesions, but the low
endoscopic participation rate limits the overall effect and economic benefits of screening. It is nec-
essary to improve the awareness and acceptance of endoscopic examination among the high-risk

UGC population.

Key words: upper gastrointestinal cancer; screening; compliance; detection rate; cost-effective-

ness; Henan
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Figure 1 Flow diagram of participant recruitment in CanSPUC,2013—2019
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Table 1

from 2013 to 2019

Basic information of upper gastrointestinal cancer screening for urban residents in Henan Province

Risk assessment Endoscopy
Factor N(%) High risk . p N Participation 2 p
rate(%) rate(%)

Total 282262(100.00) 68651 24.32 13191 19.21
Year

2013—2014 37199(13.18) 9033 24.28 1525 16.88

2014—2015 47303(16.76) 10160 21.48 2137 21.03

2015—2016 34827(12.34) 7513  21.57 1497 19.93

2016—2017 59620(21.12) 16442 27.58 SRR SO 2617 15.92 ZRRENS - UL

2017—2018 47664(16.89) 12735 26.72 2718 21.34

2018—2019 55649(19.72) 12768 22.94 2697 21.12
City

Zhengzhou 174382(61.78) 39707 22.77 7305 18.40

Zhumadian 30941(10.96) 8529 27.57 1590 18.64

Anyang 51062(18.09) 14018 27.45 2851 20.34

Luoyang 5984(2.12) 1660 27.74 423 25.48

Nanyang 12469(4.42) 3244  26.02 20028 QUOUL e e ey S

Jiaozuo 3386(1.20) 455 13.44 128 28.13

Puyang 1836(0.65) 550 29.96 94 17.09

Xinxiang 2202(0.78) 488 22.16 92 18.85
Gender

Male 126449(44.80) 29651 23.45 5683 19.17

Female 155813(55.20) 39000 25.03 9479 <0.001 7508 19.25 0.08  0.780
Age(years old)

40~49 87163(30.88) 18573 21.31 3621 19.50

50~59 96061(34.03) 25083 26.11 5228 20.84

60~69 85188(30.18) 21749 25.53 670.71 <0.001 3959 18.20 173.11 <0.001

70~74 13850(4.91) 3246 23.44 383 11.80
Education

Primary school or below 49247(17.45) 11841 24.04 1982 16.74

Junior/senior high school 190610(67.53) 44813 23.51 432.70 <0.001 8552 19.08 113.96 <0.001

Undergraduate or over 42399(15.02) 11994 28.29 2657 22.15
Smoking

Never 214770(76.09) 44179  20.57 8326 18.85

Current 53529(18.96) 19823 37.03 6951.29 <0.001 3894 19.64 14.59  0.001

Former 13963(4.95) 4649 33.30 971 20.89
Alcohol drinking

Never 213216(75.54) 40993 19.23 7588 18.51

Current 58597(20.76) 24287 41.45 12702.81 <0.001 4943 20.35 33.64 <0.001

Former 10449(3.70) 3371 32.26 660 19.58
Physical activity (times/week )

<3 150619(53.36) 41673 27.67 8512 20.43

=3 131643(46.64) 26978  20.49 RIS S UYL 4679 17.34 AL AL
History of reflux esophagitis

No 266008(94.24) 54517 20.49 9607 17.62

Yes 16254(5.76) 14134  86.96 SIS S 3584 25.36 AP S
History of superficial gastritis

No 233469(82.71) 27336 11.71 4782 17.49

Yes 48793(17.29) 41315 84.67 11673540 <0.001 8409 20.35 86.69 <0.001
History of gastric ulcer

No 263389(93.31) 49778 18.90 8772 17.62

Yes 18873(6.69) 18873 100.00 0203214 <0001 019 934 29577 <0.001
History of duodenal ulcer

No 274879(97.38) 61673 22.44 11461 18.58

Yes 73832.62) 6978 o451 2029373 <0001 Tygay 549 19367 <0.001
History of gastric polyps

No 278122(98.53) 64511 23.20 12094 18.75

e 4140(1.47) 4140 100.00 1207357 <0001 ey 5559 15055 <0.001
Family history of upper gastrointestinal cancer

No 251934(89.26) 41943 16.65 7181 17.12

Yes 30328(10.74) 26708 88.06 75006.10°<0.001 6010 22.50 30447 <0.001
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Table 2 Detection of upper gastrointestinal lesions by endoscopy in screening

population
Prei:;r;ii{ous UGe
Factor Endoscopy
Detection N Detection
rate(%) rate(%)

Total 13191 386 2.93 31 0.24
Gender

Male 5683 205 3.61 21 0.37

Female 7508 181 2.41 10 0.13
Age (years old)

40~49 3621 81 2.24 2 0.06

50~59 5228 141 2.70 7 0.13

60~69 3959 146 3.69 18 0.45

70~74 383 18 4.70 4 1.04
Education

Primary school or below 1982 62 3.13 2 0.10

Junior/senior high school 8552 240 2.81 27 0.32

Undergraduate or over 2657 84 3.16 2 0.08
Smoking

Never 8326 215 2.58 12 0.14

Current 3894 129 3.31 15 0.39

Former 971 42 4.33 4 0.41
Alcohol drinking

Never 7588 210 2.77 15 0.20

Current 4943 148 2.99 14 0.28

Former 660 28 4.24 2 0.30
Physical activity (times/week )

<3 8512 232 2.73 20 0.23

=3 4679 154 3.29 11 0.24
History of reflux esophagitis

No 9607 278 2.89 21 0.22

Yes 3584 108 3.01 10 0.28
History of superficial gastritis

No 4782 149 3.12 10 0.21

Yes 8409 237 2.82 21 0.25
History of gastric ulcer

No 8772 249 2.84 21 0.24

Yes 4419 137 3.10 10 0.23
History of duodenal ulcer

No 11461 328 2.86 26 0.23

Yes 1730 58 3.35 5 0.29
History of gastric polyps

No 12094 354 2.93 28 0.23

Yes 1097 32 2.92 3 0.27
Family history of upper gastrointestinal cancer

No 7181 220 3.06 16 0.22

Yes 6010 166 2.76 15 0.25

Notes : * ;:including squamous epithelial dysplasia and intraepithelial tumors; UGC:upper gastroin-

testinal cancer
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Table 3 Cost-effectiveness analysis of upper gastrointestinal cancer screening B ALTE TR AR A I Ak
for urban residents in Henan Province from 2013 to 2019 N w N -
T AR R S 8 0 ) [ B Y

: Cost of _— .
Factor Scre(eYn;zi)cost Lesion type Cases detecting one Bk AR AR (R
leiontYuan) 1 e {5 1 7 ), 4 L4
Total 7516617.20 Subtotal 417 18025.46 N T A B b % ] PR
Precancerous lesion 386 19473.10 L e L )
Gender @ﬂcﬂ@f}fxﬁ, 15 kb F 558 15
Male 3265464.40 Subtotal 226 1444896 KV KkRiFHELSHREL
Precancerous lesion 205 15929.09 L N
N 2R B U e AT, fELZ
UGC 21 15549830 R, o
Female 4251152.80 Subtotal 191 225734 AU kD PR BE G
Precancerous lesion 181 23487.03 A 5ERY ik RS
ue 10 42511528 g il 2 IR
Age (years old) BEoy BAT — o
40~49 2117562.80 Subtotal 83 25512.80 8t 5t S f = B E%
Precancerous lesion 81 26142.75 3 o _ﬁ% ’ AR :‘FBUH £
UGC 2 105878140 M H , AR Lo
50~59 2890541.60 Subtotal 148 19530.69 PRSI AMAE . AR Fe b —
Precancerous lesion 141 20500.30 p ”
: 2 i A
UGC 7 41293451 }E&’ Em?t@%; s 2.2
60~69 2258602.80 Subtotal 164 1377197 WUIBRGLAE e AR T L RE
Precancerous lesion 146 15469.88 1 T W& 2 5 &K ; Hk S
uGe 18 12547793 g H N BRAL, AR
70~74 249910.00 Subtotal 22 11359.55
Jo W TS . 9 HL A
Precancerous lesion 18 13883.89 %: jﬂ* K Hﬂiﬁ it jt’ I H.i8 #
UGC 4 6247750 1 B0 E EMBLE WA
Sensitivity analysis of endoscopic compliance(%) i) , AR M ke B — 265 B W
30 10848552.20 Subtotal 653 16616.69 15 4 ) 5 ; W 2 Ah AR BESE
Precancerous lesion 603 17977.78
TS < L b Ak
UGC 49 219478.72 L?%ﬁﬂﬂi&/\ﬁﬁii’xﬁ
40 13937847.20 Subtotal 870  16011.41  PRAEATHImEAESE, HAKGH £
Precancerous lesion 805 1732292 B 122 F 8] 22 )% A 1% BAhFEm
50 027142.20 g(i)c 1 O:Z 21:6@:21 L £ £ 7y S B Vs
17027142. ubtotal 1 1 .
b AN
Precancerous lesion 1006 16930.01 JR T IRER G A © -
UGC 82  206687.23 W N TR RN
60 20116437.20 Subtotal 1306 15406.13 =1 A BEVEAL 456 N R 35
Precancerous lesion 1207 16668.07 PR AT BY T e 45 E Akl
UGC 99 203489.36

TR AR, IF A BT
TR AR, H N B O A
SO EAA K AT R FE NG S5 XA R T A iR L
i Wi T BEAT N BEAG AE RN RIS 1 0 B R PREIES o AR SR I XS A BT O A 2 R AR 1Y
P o 78 ) AR BRI B TR 4, AT S AR T3 mfa ABEE— 25 R B A i 4L 480 B TR
A BEAT R FE N 46 ) A DX BB  [R) i, AR

FE N B It A 2 15 3 SO 8 K AR IR T AN T A A B PEEFHFEMNGERTS T8
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