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[Abstract] Background and purpose: The Shanghai Municipal Center for Disease Control and Prevention provides annual
updates on cancer occurrence and trends in Shanghai. This study aimed to investigate the cancer incidence and mortality in 2016 and
their trends from 2002 to 2016 in Shanghai. Methods: Data of new cancer diagnoses and deaths from 2002 to 2016 were obtained
from the Shanghai Municipal Center for Disease Control and Prevention population-based cancer registry and Vital Statistics System.
Cancer incidence and mortality stratified by year of diagnosis or death, gender and age group were analyzed. Number, proportion,
crude rate, age-specific rate, age-standardized rate and others were calculated. The number, proportion and rates of common cancers
in different groups were also calculated. Trends in age-standardized rate of incidence and death rates for all cancers combined and
for the common cancer types by gender were estimated by joinpoint analysis and characterized by the annual percent change (APC).
Segi’s 1960 world standard population was used for calculating age-standardized incidence and mortality. Results: The new cancer
cases and deaths were 74 422 and 37 010 in Shanghai in 2016. The crude rate of incidence was 513.94/10°, and the age-standardized
rate was 231.58/10°. The age-standardized rate of incidence was higher among females than among males. The crude rate of mortality
was 255.58/10°, and the age-standardized rate was 90.01/10°. The age-standardized rate of mortality was higher among males than
among females. The age-specific numbers and rates of incidence and mortality increased with age. The age-specific number and
rate of incidence reached the peak at the age groups of 60-64 years and 80-84 years, and those of mortality reached the peak at the
age groups of 80-84 years and more than 85 years, respectively. The sites of top 10 common cancer types sorted by the number
of incidence cases were lung, colorectum, thyroid, stomach, breast, liver, prostate, pancreas, brain and central nervous system
and bladder. The sites of those sorted by the number of mortality deaths were lung, colorectum, stomach, liver, pancreas, breast,
gallbladder, esophagus, prostate and lymphoma. The top 10 common cancer types stratified by gender and the top 5 common cancer
types stratified by common age groups merged of incidence and mortality had wide variations. Overall, the age-standardized rates of
incidence among males were stable from 2002 to 2009, and increased 1.16% on average per year from 2009 to 2016. Those among
females were stable from 2002 to 2009, and increased 4.48% on average per year from 2009 to 2016. The age-standardized rates of
mortality among males decreased 1.35% on average per year, and those among females decreased 1.31% on average per year from
2002 to 2016. The trends differed by gender and cancer type. Conclusion: Although the age-standardized rates of cancer incidence
were increasing slightly among males and females, those of cancer mortality were decreasing. These current status and trends of
overall and common cancer types stratified by gender or age reflect Shanghai permanent population changes in cancer risk factors,
screening test use, diagnostic practices and treatment advances. Population-based cancer incidence and mortality data can be used to
inform efforts to decrease the cancer burden.
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Tab.1 Incidence and mortality of cancer in Shanghai, 2016

52002 —2016 FE BT SBDHT

. 2 5 TASR/107 Cumulative rate/%
Category  Gender Number  Proportion/%  Crude rate/10 ASR/10
35-64 years 0-64 years 0-74 years 0-84 years
Incidence  Both 74 422 100.00 513.94 231.58 397.86 14.62 25.14 41.39
Male 38 857 52.21 540.88 230.85 343.25 12.85 25.72 47.03
Female 35565 47.79 487.42 234.85 452.51 16.39 24.56 36.71
Mortality ~ Both 37010 100.00 255.58 90.01 110.74 4.02 9.40 21.89
Male 22742 61.45 316.56 117.52 137.01 5.03 12.32 29.23
Female 14268 38.55 195.55 64.90 84.54 3.02 6.46 15.41

ASR: Age-standardized rate adjusted by world standard population (Segi's 1960); TASR: Truncated age-standardized rate of 35-64 years old adjusted
by world standard population (Segi’s 1960)
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Fig. 2 Age-specific rates of incidence and mortality of cancer by
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Fig. 1 Age-specific numbers and rates of incidence and mortality

of cancer in Shanghai, 2016
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Tab. 2 Incidence and mortality of common cancers in Shanghai, 2016

Both
Category Rank - - " "

Site Number Proportion/% Crude rate/10 ASR/10

Incidence 1 Lung 14 395 19.34 99.41 39.76
2 Colorectum 9285 12.48 64.12 24.52

3 Thyroid 7683 10.32 53.06 38.10

4 Stomach 5979 8.03 41.29 15.85

5 Breast 5616 7.55 38.78 20.03

6 Liver 3842 5.16 26.53 10.60

7 Prostate 3226 433 4491 15.47

8 Pancreas 2943 3.95 20.32 7.28

9 Brain, CNS 1 895 2.55 13.09 7.02

10 Bladder 1808 2.43 12.49 4.46

Mortality 1 Lung 9170 24.78 63.33 21.57
2 Colorectum 4573 12.36 31.58 10.07

3 Stomach 3965 10.71 27.38 9.32

4 Liver 3275 8.85 22.62 8.65

5 Pancreas 2554 6.90 17.64 6.01

6 Breast 1317 3.56 9.09 3.51

7 Gallbladder 1204 3.25 8.31 2.72

8 Oesophagus 1171 3.16 8.09 2.67

9 Prostate 1067 2.88 18.99 7.05

10 Lymphoma 888 2.40 6.13 2.46

Male
Category Rank - - " "

Site Number Proportion/% Crude rate/10 ASR/10

Incidence 1 Lung 8 786 22.61 122.30 47.46
2 Colorectum 5412 13.93 75.33 29.88

3 Stomach 3933 10.12 54.75 21.19

4 Prostate 3226 8.30 4491 15.47

5 Liver 2 668 6.87 37.14 15.87

6 Thyroid 2103 5.41 29.27 21.98

7 Pancreas 1594 4.10 22.19 8.56

8 Bladder 1437 3.70 20.00 7.43

9 Kidney 1101 2.83 15.33 7.22

10 Oesophagus 1100 2.83 15.31 5.74

Mortality 1 Lung 6622 29.12 92.18 33.20
2 Colorectum 2 667 11.73 37.12 12.86

3 Stomach 2642 11.62 36.78 12.96

4 Liver 2274 10.00 31.65 13.05

5 Pancreas 1364 6.00 18.99 7.05

6 Prostate 1067 4.69 14.85 434

7 Oesophagus 920 4.05 12.81 4.63

8 Bladder 579 2.55 8.06 2.50

9 Lymphoma 524 2.30 7.29 3.07

10 Gallbladder 483 2.12 6.72 2.37

CNS: Central nervous system; ASR: Age-standardized rate
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Female
Category Rank
Site Number Proportion/% Crude rate/10” ASR/10”
Incidence 1 Lung 5609 15.77 76.87 32.82
2 Breast 5584 15.70 76.53 39.69
3 Thyroid 5580 15.69 76.47 54.28
4 Colorectum 3873 10.89 53.08 19.42
5 Stomach 2 046 5.75 28.04 10.84
6 Pancreas 1349 3.79 18.49 6.03
7 Liver 1174 3.30 16.09 5.45
8 Brain, CNS 1080 3.04 14.80 7.63
9 Cervix uteri 987 2.78 13.53 8.26
10 Gallbladder 837 2.35 11.47 3.78
Mortality 1 Lung 2548 17.86 34.92 10.77
2 Colorectum 1906 13.36 26.12 7.59
3 Stomach 1323 9.27 18.13 6.05
4 Breast 1306 9.15 17.90 6.79
5 Pancreas 1190 8.34 16.31 4.98
6 Liver 1001 7.02 13.72 4.40
7 Gallbladder 721 5.05 9.88 3.03
8 Ovary 419 2.94 5.74 2.44
9 Brain, CNS 415 291 5.69 2.54
10 Lymphoma 364 2.55 4.99 1.88
CNS: Central nervous system; ASR: Age-standardized rate
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Tab.3 Incidence and mortality of most common cancers in Shanghai by age group, 2016

Age group/ Rk Incidence Mortality
years Site Number  Proportion’/%  Ast/10°  Site Number ~ Proportion/%  Ast/10°
0-14 All 174 0.23 11.97 All 59 0.16 4.06
1 Leukaemia 65 37.36 4.47 Brain, CNS 24 40.68 1.65
2 Brain, CNS* 33 18.97 2.27 Leukaemia 17 28.81 1.17
3 Lymphoma 14 8.05 0.96 Soft tissue 6 10.17 0.41
4 Soft tissue® 12 6.90 0.83 Bone 3 5.08 0.21
5 Kidney 7 4.02 0.48 Lymphoma 2 3.39 0.14
15-39 All 4530 6.09 110.75 All 445 1.20 10.88
1 Thyroid 2380 52.54 58.18 Leukaemia 55 12.36 1.34
2 Breast 388 8.57 9.49 Stomach 44 9.89 1.08
3 Lung 291 6.42 7.11 Liver 38 8.54 0.93
4 Brain, CNS 159 3.51 3.89 Colorectum 37 8.31 0.90
5 Cervix uteri’ 144 3.18 7.07 Lung 32 7.19 0.78
40-59 All 19 693 26.46 450.12 All 5613 15.17 128.29
1 Thyroid 3556 18.06 81.28 Lung 1232 21.95 28.16
2 Lung 3309 16.80 75.63 Liver 759 13.52 17.35
3 Breast 2435 12.36 55.66 Colorectum 519 9.25 11.86
4 Colorectum 1835 9.32 41.94 Stomach 501 8.93 11.45
5 Stomach 1178 5.98 26.93 Pancreas 370 6.59 8.46
60-79 All 36353 48.85 965.30 All 18011 48.67 478.26
1 Lung 8 086 22.24 214.71 Lung 5055 28.07 134.23
2 Colorectum 5178 14.24 137.49 Colorectum 2 006 11.14 53.27
3 Stomach 3301 9.08 87.65 Stomach 1990 11.05 52.84
4 Breast 2333 6.42 61.95 Liver 1575 8.74 41.82
5 Prostate® 2116 5.82 113.34 Pancreas 1335 7.41 35.45
=80 All 13672 18.37 1717.82 All 12 882 34.81 1618.56
1 Lung 2709 19.81 340.37 Lung 2851 22.13 358.21
2 Colorectum 2133 15.60 268.00 Colorectum 2011 15.61 252.67
3 Stomach 1368 10.01 171.88 Stomach 1430 11.10 179.67
4 Prostate 942 6.89 295.37 Liver 902 7.00 113.33
5 Liver 924 6.76 116.10 Pancreas 837 6.50 105.16

*: Sort by the number of cases or deaths; ": The denominator of the proportions of all was the sum number of all age groups, but that of major site was
the all number of each age group; °: Age-specific rate; *: Brain and central nervous system tumor; *: Connective and soft tissue; ": Cervix uteri cancer
was only occurrence of female, so age-specific rates were only for female; *: Prostate cancer was only occurrence of male, so age-specific rates were
only for male
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Tab. 4 Trends of age-standardized rate of incidence of most common cancer by gender in Shanghai, 2002-2016
2002 Joinpoint 2016 Trend 1 Trend 2

Gender e ASR/107 Year ?ISORS '?ls()% Year APC t  Pvalue Year APC t P value
Male Lung 51.48 2010 45.39 47.46  2002-2010 -1.35  -3.09 0.011 2010-2016 1.67 274 0.021

Colorectum 24.58 - - 29.88  2002-2016 1.82 6.68 <0.001

Thyroid 1.72 - - 21.98  2002-2016  22.59 2294 <0.001

Stomach 33.25 - - 21.19  2002-2016  -2.94 -20.71 <0.001

Liver 27.53 - - 1587 2002-2016  -3.67 -2331 <0.001

Prostate 6.92 2010 12.27 15.47  2002-2010 7.54 1585 <0.001 2010-2016 391 8.00 <0.001

Pancreas 7.34 - - 8.56  2002-2016 0.72 3.87 0.002

Bladder 7.64 - - 7.43  2002-2016  -0.26  -1.62 0.129

Kidney 4.68 - - 722 2002-2016 3.54 6.40 <0.001

Brain, CNS 6.63 - - 6.40  2002-2016 0.05 0.14 0.892

Lymphoma 5.75 2012 5.27 6.33  2002-2012  -0.32  -1.34 0209 2012-2016  3.26 3.52  0.006

Oesophagus 10.62 - - 574 2002-2016  -4.20 -26.82 <0.001

Gallbladder 3.17 2010 3.42 3.04 2002-2010 1.79 2.64 0.025 2010-2016 -2.44 -2.73  0.021
Female Lung 18.45 2010 18.79 32.82  2002-2010 0.19 0.22 0.832  2010-2016  11.31 10.05 <0.001

Thyroid 5.29 - - 5428 2002-2016  19.52 2178 <0.001

Breast 30.75 - - 39.69  2002-2016 1.90 9.40 <0.001

Colorectum 20.50 - - 19.42  2002-2016 0.03 0.15 0.887

Stomach 15.63 - - 10.84  2002-2016  -2.70 -20.80 <0.001

Cervix uteri 3.18 2010 7.45 826 2002-2010 12.51 1022 <0.001 2010-2016  3.12 236  0.040

Brain, CNS 7.84 - - 7.63  2002-2016 0.27 1.16 0.269

Pancreas 5.24 - - 6.03  2002-2016 0.98 4.27 0.001

Liver 9.51 - - 545 2002-2016  -3.88 -23.46 <0.001

Ovary 6.53 - - 533 2002-2016  -1.78  -4.78 <0.001

Lymphoma 3.84 - - 4.50  2002-2016 0.77 2.00 0.067

Gallbladder 4.58 - - 378 2002-2016  -1.56 -4.82 <0.001

Kidney 2.07 - - 3.16  2002-2016 2.95 4.49 0.001

Bladder 2.02 - - 1.72 2002-2016  -1.01  -2.67 0.019

Oesophagus 2.77 - - 1.07  2002-2016  -6.41 -19.27 <0.001

ASR: Age-standardized rate; APC: Annual percent change
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Tab.5 Trends of age-standardized rate of mortality of most common cancer by gender in Shanghai, 2002-2016

2002 Joinpoint 2016 Trend 1 Trend 2

Conder e '2%]} Year ﬁ%% /AI%IE Year APC t Vallaue Year APC t P value
Male Lung 43.40 - - 33.20 2002-2016  -1.10  -3.81 0.002

Liver 24.74 - - 13.05 2002-2016  -3.72 -13.61 <0.001

Stomach 24.39 - - 12.96 2002-2016  -3.36  -9.72  <0.001

Colorectum  13.37 - - 12.86 2002-2016 090 237 0.034

Pancreas 7.00 2009 7.46 7.05 2002-2009  2.56 242 0.036  2009-2016 -0.78 -0.87  0.403

Oesophagus ~ 9.53 - - 4.63 2002-2016 -3.90 -9.47 <0.001

Prostate 291 2012 4.87 4.34 2002-2012  6.11 935 <0.001 2012-2016 -2.59  -1.45 0.180

Brain, CNS 391 - - 3.25 2002-2016  -042  -1.15 0.272

Lymphoma  3.30 - - 3.07 2002-2016 -0.52  -1.88 0.083

Bladder 3.21 - - 2.50 2002-2016  -1.11  -3.34 0.005

Gallbladder  2.68 2010 2.89 2.37 2002-2010  2.58 2.75 0.020 2010-2016  -2.99 -2.45  0.030

Kidney 1.62 - - 1.68 2002-2016  2.21 3.36 0.005
Thyroid 0.26 - - 0.20 2002-2016  -0.52  -0.47 0.649
Female Lung 15.10 - - 10.77 2002-2016  -0.98  -2.43 0.030
Colorectum  10.00 - - 7.59 2002-2016  -0.77  -2.20 0.047
Breast 7.71 2009 8.05 6.79 2002-2009  1.92 2.33 0.042 2009-2016  -2.01 -2.75  0.021
Stomach 10.92 - - 6.05 2002-2016  -3.14  -8.08 <0.001
Pancreas 5.02 - - 4.98 2002-2016  0.63 1.55 0.146
Liver 8.40 - - 4.40 2002-2016  -4.29 -11.97 <0.001

Gallbladder ~ 4.01 2011 3.67 3.03 2002-2011  0.28 0.37 0.718 2011-2016  -4.44 -2.61  0.026

Brain, CNS  2.99 - - 2.54 2002-2016  -0.59  -2.31 0.038
Ovary 2.89 - - 2.44 2002-2016  -0.28  -0.80 0.441
Lymphoma 1.98 - - 1.88 2002-2016  -0.58  -1.34 0.202
Cervix uteri ~ 1.25 - - 1.87 2002-2016  4.52 852 <0.001

Oesophagus  2.44 2009 1.71 0.81 2002-2009 -4.27  -3.11 0.011 2009-2016  -8.58 -5.84 <0.001
Kidney 0.68 - - 0.69 2002-2016  0.62 0.88 0.398
Bladder 0.78 - - 0.51 2002-2016  -2.07  -3.49 0.004

Thyroid 0.57 - - 0.40 2002-2016  -0.04  -0.04 0.968
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