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Mortality of patients with hepatobiliary malignant tumors in Yangpu District, Shanghai, 1974-2015
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[Abstract] Objective To analyze the mortality and influencing factors of hepatobiliary cancer patients using the death
data of hepatobiliary malignant tumors of Yangpu District, Shanghai, from 1974 to 2015. Methods Joinpoint regression was
used to analyze the mortality trend of hepatobiliary cancer. Age-period-cohort (APC) model was employed to evaluate the
effects of age and cohort factors on the mortality rate of hepatobiliary cancer. Results From 1974 to 2015, a total of 9 866
liver cancer deaths were reported in Yangpu District, with a male to female ratio of 2.7 : 1; and the crude mortality rate and
standardized mortality rate were 23.09/100 000 and 18.87/100 000, respectively. A total of 2 173 biliary tract cancer deaths were
reported, with a male to female ratio of 1 : 1.7; and the crude mortality rate and standardized mortality rate were 5.04/100 000
and 3.82/100 000, respectively. Joinpoint regression analysis showed that the standardized mortality rate of liver cancer
decreased from 1974 to 2015, while that of biliary tract cancer increased. In APC model, the overall mortality risk of liver
cancer and biliary tract cancer increased with the increase of age. The mortality rates of liver cancer and biliary tract cancer
were increased in the population born before 1930. The mortality rates of the male liver cancer and the male and female
biliary tract cancer were decreased in the population born between 1930 and 1949. The mortality rate of liver cancer was
increased in the females born after 1949. Conclusion From 1974 to 2015, the mortality rate of liver cancer has a decreasing
trend in Yangpu District, Shanghai, and the mortality rate of male is higher than that of female. The mortality rate of biliary

tract cancer shows an increasing trend, and the mortality rate of female is higher than that of male. The mortality rates of liver
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cancer and biliary tract cancer associated with aging factors have increased. Exposure factors have a consistent effect on liver

cancer and biliary tract cancer, which may be related to socioeconomic factors at that time.

[Key words] liver neoplasms; biliary tract neoplasms; mortality; age-period-cohort model
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Fig1 Trends in crude mortality of hepatobiliary cancer patients in Yangpu District, Shanghai, 1974-2015
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A: Liver cancer; B: Biliary tract cancer
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Tab 1 Average annual percent change (AAPC) in mortality of hepatobiliary cancer patients in Yangpu District,

Shanghai, 1974-2015

%

AAPC (95% confidence interval)

Cancer category Gender Crude mortality rate Standardized mortality rate
Liver cancer Male 0.1(—0.2,0.4) —1.7(—2.1,—L.1)
Female 0.1 (—0.7, 1.0) —1.9(—4.1,0.3)
Both 0.0 (—0.2,0.3) —1.9(—2.4, —1.4)
Biliary tract cancer Male 53(4.5,62) 4.1(2.0,6.2)"
Female 3.6 (1.3,6.0) 1.4 (—0.7, 3.6)
Both 43(2.5,6.2) 2.8(1.8,3.7)

"AAPC value is significantly different from zero at 0=0.05; “P<<0.05 vs female deaths of biliary tract cancer
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Fig2 Mortality of hepatobiliary cancer patients among different age groups in Yangpu District, Shanghai, 1974-2015

A: Liver cancer; B: Biliary tract cancer
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Tab 2 Different fitted models of mortality of hepatobiliary cancer patients in Yangpu District, Shanghai, 1974-2015

Term Model Residual degree of freedom  Residual AIC P value
Male liver cancer mortality Age 203 2 194.8
Age-trend 202 20254 169.3 <0.01
Age-period 199 1986.4 —282.3 <0.01
Age-cohort 199 1719.5 305.9 <0.01
Age-period-cohort 196 1704.0 16.5 <0.01
Female liver cancer mortality Age 203 954.1
Age-trend 202 867.3 86.7 <0.01
Age-period 199 820.7 —148.5 <<0.01
Age-cohort 199 693.9 173.4 <0.01
Age-period-cohort 196 672.2 21.7 <0.01
Male biliary tract cancer mortality Age 203 426.9
Age-trend 202 349.0 77.8 <0.01
Age-period 199 331.6 —54.1 <0.01
Age-cohort 199 292.7 66.3 <0.01
Age-period-cohort 196 288.0 7.5 <<0.05
Female biliary tract cancer mortality Age 203 650.0
Age-trend 202 560.4 89.7 <0.01
Age-period 199 532.7 —138.2 <0.01
Age-cohort 199 403.6 156.8 <0.01
Age-period-cohort 196 394.5 9.5 <0.05

AIC: Akaike information criterion
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Fig3 Age-specific mortality rates of hepatobiliary cancer patients as arranged by period and birth cohort

in Yangpu District, Shanghai, 1974-2015

A: Male liver cancer; B: Female liver cancer; C: Male biliary tract cancer; D: Female biliary tract cancer



° 302 -

B OEEAREEM 20194E3 H, 405

APC BRI A= ABIN LA ke (1B 4) &
B, AN HIE e 0 PR TR IIAE 1930 4FE A A
BRI, MR T RAE 1930 25 —H F
R, TSR . 5B RN L M E T R AT T R
16 1949 4F 2 JaH5se T, APC AAAR I A&k
B 4) FKB, BlE TR 03K A TE e i

W
(=]
L

3]
S
\

—_
(=]
L

Risk ratio

W
L

Mortality rate (1/100 000)

[\S]

1*/" L g e e e

2040608008 K 2 8
IS RN

Age (year) — — — — —

Calendar time

T L 50

Mortality rate (1/100 000)
o
W
Risk ratio

()._01 I oo cen ! 0.01
2040608002 S 2 S
Age (year) 222221

Calendar time

FETR Y BT, (ABYEHESET - RAE 55~60 %/
WBNE FRE (K 4A) o 7Ei% APC #&AIH, /=
IS AT AT SE LR P G 2R (AR AR =
WA —FET-4R IS ), TSR HIRI S B —ff, M
WEGL I A, R IO P L MR B 0, [
I, AT AR HE AR R A FET XU

T

r20
g F10
(=]
= rs
= 2
5 g
g %
= &
=
=
=]
= 0.2
0.1 e —— i
20406080§ § § § g § §
Age (year) — — — — — SRS B
Calendar time
504 T T 1 L 5
= 201 B
S 101 /\ |
g 57 7 - 0.5
= 5]
27 r02 2
Q —_
== 0.1
> 0547 0.05 =
g 021/ 0.02
S 01y 0.01
0.05 1/} 0.005
00240y L [ | inulgoo
040608028588 88
Age (year) — — — — — Q8 Q D

Calendar time

4 1974—2015 17 X FFRE R PESE TR E IR - BT - BASIR BN A 45 R
Fig4 Fitted age-period-cohort model of mortality of hepatobiliary cancer patients in Yangpu District, Shanghai, 1974-2015

A: Male liver cancer; B: Female liver cancer; C: Male biliary tract cancer; D: Female biliary tract cancer
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