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Forecasting Model of Risk of Cancer in Lung Cancer Pedigree in a Case-control Study
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[ Abstract ] Background and objective Annual lung screening using spiral computed tomography (CT), has a high
sensitivity of detecting early lung cancer (LC), but its high rates of false-positive often lead to unnecessary surgery. The aim of
this study is to create a forecasting model of high risk individuals to lung cancer. Methods The pathologic diagnoses of LC in
Guangdong Lung Cancer Institute were consecutively chosen as the probands. All the members of the first-degree relatives of
probands' and their spouses’ were enrolled in this study. These pedigrees consisted of 633 probands' pedigrees and 565 spouses'
pedigrees. Unless otherwise stated, analyses were performed using the SPSS 17.0 statistical software package. Results Com-
pared with the control, a family history of carcinoma in first-degree relatives was significantly associated with LC risk (OR=1.71,
P<0.001), the sub-group of either one infected individual or more than two infected individuals in first-degree relatives showed
significantly statistical differences (P=0.00S, P=0.002). In the forecasting model, the risk compared to that in Chinese popula-
tion was from 0.38 to 63.08 folds. In the population whose risk was more than 10 times to the Chinese population, the accuracy
rate of prediction was 88.1%. Conclusion A family history of carcinoma in first-degree relatives was significantly associated
with increased LC risk. The more infected individuals exist in first-degree relatives, the more risk was showed. In the forecasting
model, smokers especially heavy ones whose risk were more than 10 times to the Chinese population should be receive annual
screening. The population are positive at least any two conditions which including male, lung disease history, occupation ex-
pose and history of cancer in first-degree relative.
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Tab 1 Comparison of epidemiology data

Frequency/%

17 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85

Age/year
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Fig 1 The distribution of age in case arm and control arm
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Characteristic Case (n1=633) [n (%)] Control (n=565) [n (%)] P
Age cohort 0.070
<50 years 125 (19.7) 136 (24.1)
=50 years 508 (80.3) 429 (75.9)
Province? 0.550
Guangdong Province 461 (72.8) 402 (71.3)
Non-Guangdong Province 172 (27.2) 162 (28.7)
Daily contact 0.374
No 527 (83.3) 481 (85.1)
Yes 106 (16.7) 84(14.9)

2: Missing values were not included in percentage calculations.
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Tab 2 Risk of cancer in first-degree relatives of proband
Factor Case/Control Crude OR(95%Cl) Adjusted OR?(95%Cl)
Proband’ s family history
No 432/438 1.00 1.00
Yes 201/127 1.60 (1.24-2.08) 1.71(1.28-2.28)
N of families with
0 432/438 1.00 1.00
1 149/111 1.36 (1.03-1.80) 1.55(1.14-2.12)
2+cancers 52/16 3.30(1.85-5.86) 2.65 (1.42-4.94)

2: ORs calculated by conditional logistic regression adjusted for sex, lung disease history, smoking status, living environment and occupation

expose.
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Tab 3 Risk of cancer in first-degree relatives of Proband stratified by age

Age cohort Factors Case/Control Crude OR (95%Cl) Adjusted OR? (95%Cl)
<50 years Proband’ s family history ~ No 86/112 1.00 1.00
Yes 39/24 2.12(1.18-3.78) 2.01(1.08-3.74)
N of families with 0 86/112 1.00 1.00
1 32/23 1.81(0.99-3.32) 1.71(0.90-3.28)
2+cancers 71 9.12 (1.10-75.50) 8.85(1.01-77.80)
>50years  Proband’ sfamily history No 346/326 1.00 1.00
Yes 162/103 1.48 (1.11-1.98) 1.64 (1.18-2.27)
N of families with 0 346/326 1.00 1.00
1 117/88 1.25(0.91-1.72) 1.52(1.07-2.17)
2+cancers 45/15 2.83(1.55-5.17) 2.21(1.14-4.28)

2: ORs calculated by conditional logistic regression adjusted for sex, lung disease history, smoking status, living environment and occupation

expose.
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Tab 4 A binary Logistic regression analysis of forecasting model

Variable B SE Wald P OR (95%Cl)
Sex 0.464 0.178 6.78 0.009 1.59 (1.12-2.26)
Smoking status 62.69 <0.001

Light smoker 0.135 0.241 0.31 0.576 1.14 (0.71-1.84)

Heavy smoker 1.545 0.211 53.74 <0.001 4.69 (3.10-7.09)
Lung disease history 1.689 0.322 27.49 <0.001 5.41 (2.88-10.18)
Occupation expose 0.470 0.172 744 0.006 1.60 (1.14-2.24)
N of families with 15.02 0.001

1 0.436 0.158 7.63 0.006 1.55(1.14-2.11)

2+cancers 0.957 0.318 9.06 0.003 2.60 (1.40-4.86)
Constant a ' -0.867 0.102 72.03 <0.001 0.420
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Tab 5 Prediction of lung cancer morbidity and relative risk in the study objects
Row Sex Lung disease  Occupation Light Heavy Infected Infected Probability RR?
history expose smokers smokers individual  individual
(=1) (>2)
0.464 1.689 0.47 0.135 1.545 0.436 0.957
1 0 0 0 0 0 0 0 0.000,186 0.38
2 0 0 0 1 0 0 0 0.000,213 0.43
3 0 0 0 0 0 1 0 0.000,288 0.58
4 1 0 0 0 0 0 0 0.000,296 0.60
5 0 0 1 0 0 0 0 0.000,298 0.60
6 0 0 0 1 0 1 0 0.000,330 0.66
7 1 0 0 1 0 0 0 0.000,339 0.68
8 0 0 1 1 0 0 0 0.000,341 0.69
9 1 0 1 0 0 0 0 0.000,474 0.95
10 0 0 0 0 0 0 1 0.000,485 0.98
n 0 0 1 1 0 1 0 0.000,528 1.06
12 1 0 0 1 0 1 0 0.000,525 1.06
13 1 0 1 1 0 0 0 0.000,543 1.09
14 0 0 0 1 0 0 1 0.000,556 112
15 1 0 1 1 0 1 0 0.000,840 1.69
16 0 0 0 0 1 0 0 0.000,874 1.76
17 1 0 0 1 0 0 1 0.000,884 1.78
18 0 0 1 1 0 0 1 0.000,889 1.79
19 0 1 0 0 0 0 0 0.001,009 2.03
20 0 1 0 1 0 0 0 0.001,155 2.32
21 0 0 0 0 1 1 0 0.001,351 2.72
22 1 0 0 0 1 0 0 0.001,390 2.80
23 0 0 1 0 1 0 0 0.001,398 2.81
24 1 0 1 1 0 0 1 0.001,414 2.84
25 1 1 0 0 0 0 0 0.001,605 3.23
26 0 1 1 0 0 0 0 0.001,615 3.25
27 0 1 0 1 0 1 0 0.001,786 3.59
28 1 1 0 1 0 0 0 0.001,837 3.70
29 0 1 1 1 0 0 0 0.001,848 3.72
30 1 0 0 0 1 1 0 0.002,149 4.32
31 0 0 1 0 1 1 0 0.002,162 4.35
32 1 0 1 0 1 0 0 0.002,224 4.47
33 0 0 0 0 1 0 1 0.002,275 4.58
34 1 1 1 0 0 0 0 0.002,568 5.17
35 1 1 0 1 0 1 0 0.002,841 5.72
36 0 1 1 1 0 1 0 0.002,858 5.75
37 1 1 1 1 0 0 0 0.002,939 5.91
38 0 1 0 1 0 0 1 0.003,008 6.05
39 1 0 1 0 1 1 0 0.003,439 6.92
40 1 0 0 0 1 0 1 0.003,619 7.28
41 0 0 1 0 1 0 1 0.003,641 733
42 1 1 1 1 0 1 0 0.004,546 9.15
43 0 1 0 0 1 0 0 0.004,731 9.52
44 1 1 0 1 0 0 1 0.004,784 9.62
45 0 1 1 1 0 0 1 0.004,812 9.68
46 1 0 1 0 1 0 1 0.005,790 11.65
47 0 1 0 0 1 1 0 0.007,317 14.72
48 1 1 0 0 1 0 0 0.007,525 15.14
49 0 1 1 0 1 0 0 0.007,570 15.23
50 1 1 1 1 0 0 1 0.007,654 15.40
51 1 1 0 0 1 1 0 0.011,637 23.4
52 0 1 1 0 1 1 0 0.011,707 23.56
53 1 1 1 0 1 0 0 0.012,039 24.22
54 0 1 0 0 1 0 1 0.012,320 24.79
55 1 1 1 0 1 1 0 0.018,619 37.46
56 1 1 0 0 1 0 1 0.019,593 39.42
57 0 1 1 0 1 0 1 0.019,711 39.66
58 1 1 1 0 1 0 1 0.031,349 63.08

2: prediction of study object with lung cancer morbidity compared to Chinese population.
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Tab 6 Classification table? of forecasting model
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Tab 8 Classification table? of people whose degree of risk are more
than ten times to the Chinese population in the forecasting model

Observed group Predicted group Percentage correct Observed group Predicted group Percentage correct
Control Case (%) Control Case (%)

Control 440 125 779 Control 0 7 0

Case 232 401 63.3 Case 0 52 100

Total 672 526 70.2 Total 0 59 88.1

2: The cut value is 0.500.
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2: The cut value is 0.500.

Tab 7 Prediction of people whose degree of risk are more than ten times to the Chinese population

Probability RR n Case/control (Forecast) Case/control (Fact)
46 0.005,790 11.65 20 20/0 17/3
47 0.007,317 14.72 0 0 0
48 0.007,525 15.14 0 0 0
49 0.007,570 15.23 2 2/0 2/0
50 0.007,654 15.40 0 0 0
51 0.011,637 23.41 0 0 0
52 0.011,707 23.56 0 0 0
53 0.012,039 24.22 26 26/0 22/4
54 0.012,320 24.79 0 0 0
55 0.018,619 37.46 8 8/0 8/0
56 0.019,593 39.42 0 0 0
57 0.019,711 39.66 0 0 0
58 0.031,349 63.08 3 3/0 3/0
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