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Genetic Epidemiology Study on Upper Gastrointestinal

Carcinoma in Wuwei City of Gansu Province
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Abstract; [ Purpose | To investigate the relationship between genetic factors and upper gastroin-
testinal carcinoma in Wuwei City of Gansu Province. [Methods] Patients diagnosed with upper
gastrointestinal cancer and matched healthy controls in Wuwei city were recruited. The incidence
of upper gastrointestinal cancer in families of patients was investigated. Binominal distribution (p+q)"
was used in a mathematical simulation model for familial aggregation of upper gastrointestinal car-
cinoma,with y* in a proper test. The segregation ratio of upper gastrointestinal carcinoma was cal-
culated with Li-Mantel-Cart’s method.The inheritance pattern was estimated by Penrose’s method.
The heritability was calculated with Falconer’s method. [ Results] The distribution of gastric can-
cer,esophageal cancer and liver cancer in the families of patients exceeded the range of binomial
distribution (P<0.01). The segregation ratio of gastric cancer,esophageal cancer and liver cancer
were 0.0830,0.0642 and 0.0990, respectively ,which were significantly less than 0.25. Monogenic
dominance simple segregation analysis showed a segregation ratio of 1/2 (P<0.01) and monogenic
recessive simple segregation analysis showed a segregation ratio of 1/4 (P<0.01).The heritability of
first degree relatives of gastric cancer,esophageal cancer and liver cancer were 23.06%+0.64% ,
24.29% +0.62% and 6.54% +0.63% ,respectively. [ Conclusion] Familial aggregation has been
proved in upper gastrointestinal cancer in Wuwei population.The inheritance pattern of upper gas-
trointestinal carcinoma belongs to polygenetics mode.Genetic factor is significantly related to in-
creased risk of upper gastrointestinal carcinoma,which accounts for about 1/4 to 172 of the risk factors.
Key words: gastric neoplasms;esophageal neoplasms;liver neoplasms;case-control family study;
familial aggregation ; heritability ; Gansu
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Table 1 Case-control family history of cancer and first-degree relative incidence

Family history of cancer

First-degree relative incidence (%)

Cancer zfjif)}sl Gl F{imily Con.stituent OR 2 First-d(.igree Number Prevalence Adjustment RR
history ratio(%) relative  of cases rate rate

Gastric cancer Case 315 64 20.32 - - 3066 97 3.16 3.16 - -
Control 315 25 794 296 1599 2977 49 1.65 1.72 1.92 14.76

Esophageal cancer Case 276 55 19.93 = - 3103 93 3.00 3.00 = =
Control 276 25 9.06 2.50 13.16 3106 43 1.38 1.46 2.17 18.84

Liver cancer” Case 127 57 44.88 - - 1990 57 2.86 2.86 — —
Control 254 10 394 19.87 97.94 3582 10 0.28 0.26 10.21 71.52

Note : *:The case-control ratio of liver cancer was 1:2.
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Table 2 The suitability test of theoretical and practical number of

family history
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Cancer Case number(A) number(T) A-T (A-T)* (A-T)?/T
Gastric cancer 0~1 277 204.74 72.26 5221.51 25.50
2 21 71.93 -50.93 2593.86 36.06
3+ 17 3832 2132 45454 11.86
Total 315 314.99 - - 73.22
Esophageal cancer 0~1 245 181.54 63.46 4027.17 22.18
2 17 63.70 -46.70 2180.89 34.24
3+ 14 30.71  -16.71  279.22 9.09
Total 276 275.95 - - 65.51
Liver cancer 0~1 107 82.06 2494  622.00 7.58
2 12 29.49 -10.00  100.00 3.39
3+ 8 15.44 -5.00 25.00 1.62
Total 127 126.99 - - 12.59
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Note:v=3-2,P<0.01.
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Table 3  Estimation of cancer patients distribution and separation ratio
according to the sibling groups (including proband)

Sibling number . o Patients  Family number

Cancer in each ol il number of  of only one
household STl alitos sibling patient
Gastric cancer 1 3 3 3 3
2 11 22 5 5
3 60 180 35 33
4 72 216 68 51
5 53 265 57 49
6 62 372 97 64
7 26 182 55 33
8 14 112 25 17
9 10 90 26 16
10 4 40 6 6
Total 315 1482(T) 377(R) 277())
Esophageal cancer 1 2 2 2
2 4 8 4 4
3 5 15 5 5
4 59 236 67 54
5 55 275 61 52
6 71 426 87 60
7 31 217 44 27
8 24 192 31 20
9 20 180 26 16
10 5 50 5 5
Total 276 1601(T) 332(R) 245(J)
Liver cancer 1 4 4 4 4
2 9 18 9 9
3 17 51 19 15
4 27 108 34 22
5 26 130 35 20
6 21 126 28 18
7 12 84 14 10
8 64 10 7
9 27 4 2
10 0 0 0
Total 127 612(T) 157(R) 107(J)

Table 4 Incidence of cancer in proband siblings( % )

Cancer Proband  Cancer  Cancer x*(segregation Y*(segregation
number cases incidence ratio 1/2) ratio 1/4)
Gastric cancer 1482 100 6.75 763.84 184.86
Esophageal cancer 1601 87 543 793.57 237.53
Liver cancer 612 50 8.17 259.59 62.65

27 EfREMT

—PORIE AL (W), B R oy
54 23.06%+0.64% .24.29%+0.62% .56.54%+0.63%

(Table 6) .

4’ ® ﬁ 2019 jf‘ g 28 )& % 4 8 China Cancer,2019,Vol.28 No.4

3o #

VAR N o3 A ROR
3 2 X 8 SR PR RN 0 g 3 PR A 3 [
AR WE Y, WS T IR 5 AL 1
KFR G TR W
4 A I PR 28 A T AR ] AH L & 95 L
il A7 B LA B R B o Z R R
LEAVENRYSE R . AL TE B Y
A SAS LN ETS Y G-k N
TER EWFHRER EBEY .
WE ROKTE B TR M OCHR
1oL AR TR B TR TR 2 B B 5T
J7 1 E B R 0 B AR
A AR | BAE 35 4% ) S8 i B 5%
D5 T8 A A e B — B0 2 A
Sk S0 A L R ) 2 AP R S )
A4 g S SR 1Y) e B PR R
ASON R T B TR
M)A R 04T T AT # 0 5E
B TEE R I A g 1 s AL i
Shy R XL T A TE g 04 TR A TF
FARMEL R W L LB B AT
1A% by Ak (A BT A BT X I
fRIB FE AT RAAEAE A B AR R A
VI S RN RN R
R T A R B R R 1
151 K2 ULt b 98 (R[] 96 ol ) 52 e s
BT ARG G B AR R RS
I (R AR A& B P (RR) X 23 50K
T 2 % (— G GE & 1 41k X B
2 %), HMH HE (OR fH) ¥ KT 2.5,
FATXS ik E o B
K FR AT R RGN — 3053 A
BRI, 45 5 iR ik = Fp 17
Ak T8 b 98 E S h i R L R AR
MG, NI N BRAT 9 98 i 35t A2 A T

oA B VR I R SRR AL B A 8 B A
FIRIRAENE . LA b R W 38t % R 38 7 SR e JRd 1) K
A TARE AR

AR PEBO AT 73 B L N AN Z R g AL . AR



Table 5 Comparison of cancer incidence in proband siblings and control group

Population Relative incidence frequency
Siblings cancer .
Cancer cancer i) Observed Theoretical value
incidence(q) Number(s/q)  Dominant (1/2q)  Recessive(1/4q)  Multi-factor(1/q"?)
Gastric cancer 0.0165 0.0675 4.09 30.30 15.15 7.78
Esophageal cancer 0.0138 0.0543 3.93 36.23 18.11 8.51
Liver cancer 0.0028 0.0817 29.18 178.57 89.28 18.89

Table 6 Estimation of genetic degree of the first and second degree relatives of gastric cancer,esophageal
cancer and liver cancer in Wuwei City

. Observed Patients Prevalence
Cancer Study population umber X a b h’+sh(%)
number (A) rate(q%)
Gastric cancer Control family first degree relatives male 1581 34 2.15 2.028 2.398
Siblings first degree relatives male 1629 66 4.05 1.746 2.149 0.1175 23.52+0.96
Control family first degree relatives female 1396 15 1.07 2.307 2.648
Siblings first degree relatives female 1437 31 2.16 2.026 2397 0.1061 21.22+0.83
Control family first degree relatives 2977 49 1.65 2.149 2.506
Siblings first degree relatives 3066 97 3.16 1.860 2.250 0.1153 23.06+0.64
Esophageal cancer Control family first degree relatives male 1590 29 1.82 2.103 2.465
Siblings first degree relatives male 1692 65 3.84 1.772 2172 0.1343 26.86+0.91
Control family first degree relatives female 1516 14 0.92 2.366 2.701
Siblings first degree relatives female 1411 28 1.98 2.059 2.426 0.1137 22.74+0.81
Control family first degree relatives 3106 43 1.38 2.223 2.572
Siblings first degree relatives 3103 93 3.00 1.881 2268 0.1329 24.29+0.62
Liver cancer Control family first degree relatives male 1908 6 0.31 2.738 3.041
Siblings first degree relatives male 1086 37 3.41 1.828 2221 0.2992 59.84+0.90
Control family first degree relatives female 1674 4 0.24 2.826 3.122
Siblings first degree relatives female 904 20 221 2.018 2.389 0.2588 51.76+0.29
Control family first degree relatives 3582 10 0.28 2.774 3.074
Siblings first degree relatives 1990 57 2.86 1.905 2.289 0.2827 56.54+0.63
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