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[ Abstract] Background and Purpose: Cancer has become a serious public health problem that threatens the health of Shanghai

residents. This study aimed to investigate the cancer incidence and mortality in Shanghai in 2015. Methods: The data were collected
from Shanghai Cancer Registry. Cancer incidence and mortality stratified by gender and region were analyzed. Crude rate, age-
standardized rate (ASR), age-specific and region-specific rates, cumulative rate and truncated rate were calculated. The proportion
and rates of 10 common cancers in different groups were also calculated. Joinpoint software was used to analyze the incidence
and mortality trends of lung cancer during 2002-2015, and the annual percent change (APC) for the whole period and the time
segments were estimated. Segi’s population was used for calculating age-standardized incidence and mortality. Results: The total
reported new cancer cases and deaths were 71 610 and 38 445, respectively. The percentage of morphologically verified cases
(MV%) accounted for 78.42%, and 0.21% of cases were identified through the percentage of death certifications only (DCO%) with
mortality to incidence ratio (M/I ratio) of 0.55. The crude incidence in Shanghai Cancer Registry was 497.33/10°, and the ASR was
228.82/10°. The cancer incidence in female was higher than that in male, and the incidence in suburban areas was higher than that
in urban areas. Cancer incidence increased rapidly after the age of 40 years and reached the peak at the age group of 80-84 years.
The top 10 incidence of cancers were lung cancer, colorectal cancer, thyroid cancer, stomach cancer, breast cancer, liver cancer,
prostate cancer, pancreatic cancer, central nervous system (CNS) tumor and bladder cancer. The incidence cases for top 10 cancers
accounted for 76.59% of total cases. The crude mortality in Shanghai Cancer Registry was 267.00/10°, and the ASR was 95.99/10°.
The cancer mortality in male was higher than that in female, and the mortality in urban areas was similar to that in suburban areas.
Cancer mortality increased rapidly after the age of 45 years and reached the peak at the age group of 85+ years. The top 10 mortality
of cancers were lung cancer, colorectal cancer, stomach cancer, liver cancer, pancreatic cancer, breast cancer, esophageal cancer,
gallbladder cancer, prostate cancer and CNS tumor. The mortality cases for top 10 cancers accounted for 78.07 % of total cases.
Up to Dec.31, 2016, there were 399 027 survivors with cancer in Shanghai. The prevalence rate of cancer was 2.77%. The rates
in urban areas and suburb were 3.07% and 2.55%, respectively. Breast cancer was the most common malignancy in all cancer
survivors, accounting for 15.33%. One half of the cases with cancer survivied for five years. Joinpoint analysis showed that 2011
was the joinpoint for incidence of lung cancer in both genders. For males, the incidence rates of lung cancer decreased significantly
during 2002-2011 (APC=-1.34%; P<0.001), but increased significantly during 2011-2015 (APC=3.30%; P<0.001). For females, the
incidence rates were stable during 2002-2011, while they increased substantially during 2011-2015 (APC=15.25%, P<0.001). In
contrast, the mortality rates decreased significantly from 2002 to 2015 for males (APC= -0.72%, P=0.030), and no significant trend
was found for females. The proportion of cases with stage I lung cancer or adenocarcinoma of newly diagnosed cases increased
during this period in both genders. Conclusion: Lung cancer, digestive system malignancies, thyroid cancer and breast cancer are the
most common cancers in Shanghai. Breast cancer is the most common malignancy in all cancer survivors. There has been a steady
increase in the incidence of lung cancer in both genders since 2011.

[ Key words ] Cancer; Incidence; Mortality; Trends; Lung cancer
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Tab.1 Cancer incidence in Shanghai, 2015

Cumulative rate/%

Area Gender Case n Incidence/10° ASR/10” Truncated rate/10” (35-64 years)
0-64 years 0-74 years
All Male 36 894 516.00 226.39 336.61 12.52 25.58
Female 34716 478.91 233.76 448.74 16.18 24.66
Both 71610 497.33 228.82 392.53 14.34 25.12
Urban area Male 16 083 533.02 219.38 331.52 12.30 24.53
Female 15409 497.28 230.21 440.54 15.75 24.49
Both 31492 514.92 224.30 387.39 14.06 24.57
Suburb Male 20811 503.57 231.80 340.98 12.71 26.39
Female 19307 465.19 236.02 454.18 16.48 24.80
Both 40118 484.34 232.08 396.50 14.55 25.54

ASR: Age-standardized rate
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Fig. 1 Age-specific incidence of all types of cancer in Shanghai, 2015
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2.2 2015%F Ligm R EMEEIE T HHE
221 EnTH

20154, 4TI A538 445 ASE T & ik
W, HP BN E61.05% (23 469N ) , ZLobtkdh
38.95% (14 976 N ) o AT WM AL T %
H267.00/1077 ( H¥EH328.24/100, LR
206.59/1077 ) , FRALFET=HR H95.99/1007 (HHE
F125.12/10707, &ER69.51/1077 ) , 0~64% 5

Tk R i B R 4.18%, 0~T74% ) BRI
$9.96%, HAE% (35~64% ) H115.27/1005 . T
DX AR DX R ML T 01 S285.63/10 77 Al
253.24/1077, THIXFRIEIET- R (94.83/1007 ) 5
RBIX (96.74/1077 ) FEARFF- . ZBIX T HARLIE
T2 (129.81/1007 ) & TlIX (119.13/1007 )
SRIX MR FRIEFET R (67.04/1007 ) K F i IX
(72491007 ) ($£5)

&R 5 2015 TR EMEE TER
Tab.5 Cancer mortality in Shanghai, 2015

Cumulative rate/%

R i vt
0-64 years 0-74 years
All Male 23 469 328.24 125.12 145.90 5.28 13.08
Female 14976 206.59 69.51 84.52 3.08 6.83
Both 38445 267.00 95.99 115.27 4.18 9.96
Urban area Male 10 288 340.97 119.13 145.97 5.29 12.21
Female 7181 231.75 72.49 89.02 3.24 7.07
Both 17 469 285.63 94.83 117.49 4.26 9.67
Suburb Male 13 181 318.94 129.81 146.19 5.28 13.72
Female 7795 187.82 67.04 81.27 2.95 6.65
Both 20976 253.24 96.74 113.84 4.12 10.18

222 HEBAHTE

TR R AR BT R A 0~44% Ab T
BARIK-, 458 I athsit s, 2854 &L L
AEIS B A TRIE (2 033.94/1007 ) , LIk X Fl
KRB IR I8 7 0 R AR A DL IEAAH ] . T HAE
TR MR & Tt (K2) .
223 FeTar 104 BT B

20154F, _BIgEnRREIEseT S LA i CFL
FET-F 065131007, FMbAmFERN2316/10)7 ) , H
YRS s . B THEARARE, AT1000%
PR o AR I AR 78.07% . B
JR BT 5 L A R (CRHLAET % 493.76/10 77,
bRk KR K35.12/1007 ), Hk oy B, 45
Jondee . PIRAFTBRIRES , AT ORI vRg 4 5 e
XEE IR A1 83.13% o LG E R SR T2 1407
A CHIZET R 436.89/1007, tnfb &mE N
12.10/1007 ) , K h45EbE . 8. FLURE
FRGERARSE , AT 10 7B R 7 4 Lo b g
FET-HY77.32% (56) .

7 DO IR SE T 48 107 A i (HLZE TR
465.03/1007 , FRfb & miFh21.40/1007 ) , HIK
A E . B TR AR, 0100
iR o 4 S R AU T 1 77.34% o 5 MR
JESET S5 1 M iEE (HLZET R 490.78/10 07, #r
AW #HR31.36/1007 ) , H & HnE . H
L R R RIS , HT 100 Nk R 4R 58 1k
AR R AT 1982.92% Lot IR AL T AR
St it CHAET- % 839.95/1077, tnfb &
H12.07/100 ) , HUChEE e . FUE. 8
T ARG . AT10 DLWERRRE 5 4L e i
FEVET I77.32% (£7) .

AR XA bR A6 T 5 LA A i (HLPE T3
H65.21/1077, Rk &% R24.51/1007 ) , Hik
S E W . B TR AR, 50100
IR o 4 S R AU T 1 78.69% o 5 M S i
JEAET S0 e (HLAET R 495.94/1077, #x
b &R AN38.13/1007 ) , Hk B . I .
S5 A RIEE , FT 100 Ik e 4R 58 1k
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Fig.2 Age-specific mortality of all types of cancer in Shanghai, 2015

M R FET 1983.30% . LM MR AE T4 1
it A CHLAET-% H834.60/1077, btk & m
FN12.10/1007 ) , HUChES End . B . R
PR LR, A0 DLk g o 4 Lot
BRI FET-1977.51% (328
23 EHEMERENEER

HE20164E12A31H, &AFEEH
REOGAERR 8 399 0276, BEBFEHN2.77%. 17
WHRE T, BH542.62% (170 080f4] ) , 2tk
Hi57.38% (228 94715 ) , BHAERLYER LB A
0.74, TTIXIEHRK3.07%, RRIXIHEEHN2.55%
(%£9) .

LR g 2 T A A I R v B L 1) S e
W, 515.33%, ARG E R R4S EH i
B, 518.13%, HWEH®m (11.71%) . i
g (11.59%) . FidME (9.61% ) FIHUR B
(7.26% ) o HEAFIG & i 2 0 LU B
1126.53%, HUCGEHVUIRIRE (16.29% ) | 45l E

o (11.90% ) . Filises (7.40% ) FI'E s (4.98% )
(%£10) .

BRI 1] 141 N2 T Y B B B3R 54 610
B, 13.69%; 34 N2 Wi B 6 B0k
140 01941, (535.09%, 5S4 N2 W B 1)
o203 11761, 1550.90%, H150.90% 138
FEO 5 BB S A S A, B PR A M B 0 B R
93 2871 F1109 830, FHvh J 9k EE &K
mEHE (17.36% ) , L FEZZLEERH
(21.32%)
2.4 2002—2015FMBEARFETERE. LU
At HA 531 70975 T S 43 4E

Jiti Je 2 1 VA T K AN BT T XA AR LAY
SENERE . 2002—20154E WA E]), T B
Jiti 9 % 9 R JC I A8k a4, APCH-0.13%
(P=0.66) , ZHWEE LA, APCHAL.54%
( P<0.001) . ZJoinpointFaH I, 51
I R R AE2002—201 1AF i [H] 2. 3 N R, APC
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&9 20165 Ligm B MBI BRI EE

Tab.9 The prevalence rate of cancer survivors in Shanghai, 2016

Both Male Female
Area
Case n Prevalence rate/% Case n Prevalence rate/% Case n Prevalence rate/%
Both 399 027 2.77 170 080 2.38 228947 3.16
Urban area 187 719 3.07 77 140 2.56 110 579 3.57
Suburb 211308 2.55 92 940 2.25 118 368 2.85
# 10 20165 _LigHEl B EEB1040E I ERhyE bk 51
Tab. 10 The proportion of top 10 most common cancers among cancer survivors in Shanghai, 2016
Both Male Female
Rank*
Site Casen  Proportion/% Site Casen  Proportion/%  Site Casen  Proportion/%
| Breast 61 160 1533  Colorectal 30 836 1813  DBreast 60733 26.53
cancer cancer cancer
o Colorectal 50 7y 1455~ Gastric 19912 1171 Thyroid 37295 16.29
cancer cancer cancer
3 Thyroid 49 649 1244  Lung 19710 11.59  Colorectal 27238 11.90
cancer cancer cancer
4  Lung 36 650 918  Prostate 16 346 961  Lung 16 940 7.40
cancer cancer cancer
5 Gastric 31318 785  [Thyroid 12354 706  Gastric 11 406 4.98
cancer cancer cancer
Brain and
Prostate Bladder
6 cancer 16 351 4.10 cancer 10 380 6.10 central nervous 9251 4.04
system tumors
Brain and
central )
7 nervous 14533 3.64  Renal 8676 500 ~ Uterine 9010 3.94
cancer cancer
system
tumors
g  Bladder 13039 327 miver 6695 3.94  Cervical 7737 3.38
cancer cancer cancer
Renal Brain and Ovarian
9 12 950 3.25 central nervous 5282 3.11 6581 2.87
cancer cancer
system tumors
o  Liver 9070 227 Lymphoma 4437 261  Renal 4274 1.87

cancer

cancer

*: Sort by the number of cases

H-1.34% (P<0.001) , Ti2011—20154F % % I
T, APCH3.30% ( P<0.001) ; 2P &%
F£2002—201 147 A (A TG B W AR ka3, & F
&, M2011—20154F 23 A #a s, APCIk
15.25% ( F3, P<0.001) .

5 RWHRAAEAE, 2002—20154E ] |
B R IE T R R B R TR HE, APC
H-0.72% (P=0.03) , ZcHICH WAL,
APCH-0.46% (K3, P=0.25) .

B PR M/TH 20024F110.86 1 [ 220154F
0.76, 2 MENIFH0.84 T F%50.48, #E— 2050 Hr i
FZWH A A8k, RN, BEMHE T
Fe il A BB T, 20024E BAEFILobE T 1
B4 3 H3.96% F13.72% , 201544351 |- 7+
211.08%F123.57%, JuHIZ201 14FEZ Ji5 8k B ik
(E4) . HLURBET B, 2002—20154F
1) 53 RN Lo el L) T R, T Ee RS
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APC =-1.34%, P<0.001

i S G2 A0 ELLI0L +  Male observed value (incidence)
e Male fitted value (incidence)
o Male Joinpoint (incidence)
- 3 s - 2 = Female observed value (incidence)
APC,,, ,,=0.72%, P=0.03 s Female fitted value (incidence)
APC,, ., =15.25%, P<0 Female Joinpoint (incidence)
APC =-0.50%, P=0.30

#  Male observed value (mortality)

20022011

Male fitted value (mortality)

.y ——t—a % - - L] & - ° & Male Joinpoint (mortality)

APC. Female fitted value (mortality)

2002-2015

=-0.46%, P=0.25

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Year

B 3 2002—2015% ki B LiER L KRB T-RTL#EE

Fig.3 Trends in age-standardized incidence rates and age-standardized mortality rates for lung cancer by gender in Shanghai from 2002 to

2015
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4 2002—20155 Lifgi B L AfEiS BT A5 57
Fig. 4 Stage distribution of newly diagnosed lung cancer patients in Shanghai from 2002 to 2015

NOS: Not otherwise specified
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Tb, JCHRE LT N . 520024 855 H )
K17.99%, MsE15.81%, TM20154E 9% L 4
R 13.81%M134.46% . 2120024 W55 L1 hy
5.03%, JJEER28.76%, 120154 & L4 5
H1.14%K166.08% (E5) .

e TE T2 W7 301 500 AS B R0 3 L 2 2 RS W
T ATy 5 — 2 LL A, 20 154F 12 W 4 i s 5 161 G
R L0100 A L M3 50% , B . Lot i e
i B CORTE ) By L 43 531 40.63% il
29.47%,

Male Female
2015 2015
2014 2014 ——————
2013 2013 ——————
2012 2012
2011 2011
2010 2010
2009 2009
] 8
S 2008 5 2008
2007 2007
2006 2006
2005 2005
2004 2004
2003 2003
2002 : - 2002
I 1 I I T I 1
0 20 40 60 80 100 0 20 40 60 80 100
Distribution/% Distribution/%
I Small cell lung cancer B sq cell carci 0 Ad

I Adenosquamous carcinoma [l Large cell lung cancer

I Others Il Unknown

[ Other non-small cell lung cancer

5 2002—2015% LifTh B XERIEF LIS
Fig. 5 Pathology distribution of newly diagnosed lung cancer patients in Shanghai from 2002 to 2015

T 20024 I IR S AT A o 4 T R Y LA
ABERERE MR EIE, SR, MR
GyBr AT e B A JRAE S BE A T kRl . A SO BT
SRR, AT &2 497.33/1007
PR &G FN228.82/1007, BYEFRME LRI T
bk, TXARTFARRIX, YRR AR {408 i
PO E T, 7E80~84 % AR AL TN B &l . 20154F
AR R AE T 267.00/1007, ARfkt
T-#495.99/1077 o brfbAbT- Bk T Lotk
T DX DX SEAKE -, 0T 23 B A7 i 18 i 44
hn, #E45% Dt b, 7E85% LU AR IR 43k
BT PN

E00144FAH L 110, 20154 T A iR
BRI FET R A A B Y . RIS
A ETEEIN, WAL AR EACE AR, 5AH

GERIE— I O . i MR R e 1
PERR, HyORSS B . RS . BE AL
JiRsE o AT R AL R PR R L, T X
KB B VLRGSO HECL AR R, ¥4 R s . 45 A
Wdia . B, RIS BME A . S520144F—2,
T DXRIRR X L i DL S B 43 531 Ay 2L i g
IR, (AT E C LT bR
UL R, AT R . FR AR A LA
TR R R B AR, A & R BRI g5 =

KRS LA 1, 72408 LR il
AR, BRI R AL TRAK, 408
VUG AR e A R e B, R AR
FErP7E60% L I, F80% I ALIN B il .
i IRa % J REAT I 38z s b, THIX 858 K L) I
RIS B R R Lk TE, JRm TR0 dl, 5k
I8 B N H AR 5 [ A7 978 0 & A A A —
U, TMIRBIX 85 KL AR AL R R A T
W, TIRES By7 ARSI A G TR 12 . HAb s
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SEAP AL FE AR R 12 W7 L) [ LK T B
T AR S R R AT 06, 4 [ bRs B B0 o Sl s A
AL U HSR A R SO

S PR A TR R RS2 BE I,
FICTZ R 30.69% ., A BRI ERS @ik
BOREER, (AT R & Totk, S5k
A, Lot WL S PR e AN LR TS B
U, JRHERBIX, 2250 AR

VTR IR s % v T IR A [P 34 K
T (A& %186.39/1007 ) , {HAET Z(L T4
49K (105.84/1077 ) 121 g R A
T IEIE S 2 EAA AR R ZE S . 201544 E B
IR R R TSR YO il . B . 45 B
JF9E8 FFLIIRE , BET RSO0 5 oM filides . P
B B MSE EE . S R A T
TE A AR R Skt 2 | 2 3F FMIBOR 45 5 T
FLEE N SIS IERRRE | Sk IR A DS fE R R 2 |
i A i o AR T RN A m) B e DA R By AR K
FAE . iR LR . B R AU AR
REFEE TR, WORNME . 45 B FaT o) e 55
Frgr BT 200240k, BT bR
FET-REFLE TS L x5 Bilgi/E N
205 i B Ak T 2 —, SRS R K
SERNEEST DA BRI AAUE 1B R 23R A —
MEEEIKTFEA L, R SEEEl . Ri2R
ERUINE B 0 RN N 1Ty | A G e S
FE20194F AR 10 R, 1991—20164F 3
FEl e AU T R RS TR, JUHIEME . FLARE |
HB B 5 45 B i X ARh i LB RE , S R R
il O R AR YT R SR T 22 A R e B
TR G,

20154 kB R, il C R A 42Tl &9 FISE
TS LA HREAE o JoinpointFEa % /0T LR
201 1472 I3 M RN L o il 4 s a5 B i . 3
P i 8 905 2R A 2002—201 14F 1 7] 1 2 T [
APCH-1.34% ( P<0.001) , 1fi2011—20154F i
# Ik, APCHN3.30% (P<0.001) ; 2Pk
W FAE2002—201 1A B [A] JC I B A8 fh e, 5%
JFERE, 2011—20154F 280t B FF#a#s, APCik
15.25% ( P<0.001) . 1201 14E 5 brfb %6 Ry

ETE, FEA WAL TR R, TR
TEB P R B FFE TEES, APCH-0.72%
(P=0.03) , LXMW EZES, APC
H-0.46% (P=0.25) o FAT4 K L X K
WA RO IRV, 1973—20104F 0], 55 Pl
FRRIRARE IR N, Lot il I B
B B DL BRI AR BRI
AR R PRI L PR A8 724k, xXn]
RESIZWO B olE . A TS G,

201145, 3 [ [ 57 Jifi 4 7ifi £ 105% ( National
Lung Screening Trial, NLST ) & ¥, 5% i H
EE, MG EIZHECT (low—dose spiral computed
tomography, LDSCT ) B T LA REEATR209% B4 il e
FEToR T MENLSTIRIGSE R, S iRt
R LDCTYE 6 fa A REE s e 17, %
TAFI55~80% HWMIK T 600432 (K14,
304F, LAMEEHE ) , S b B HbR i A T AR Bl
I54EE, AR Z LDSCTHi# . f1 TLDSCT
i 2 A e (A1 BH 4 238 A R Bt 22 s ok Py st 2
OIMZTFRASER R, e E A o i
Jiti 98 5 A 7 12 A R R R AP RE . 2018
AR R TR SRR BEC T A 6/ ) =%
NLSTHFFE 25 F 5 3 A Jifi g LDSC T £ 45 SR
2o, (A2 R s i A s S N 1 T 7
i, HEANE S G NN ARIR55~74% | R
2040/4F, WEMMAMIESEYL ) 2EEA
PR T s R A i H Y, B AEX
Jiti g O A R S AR AR T R 2 B H AT L
WP 32, HIHIMES T, Mot
AR AL ARG DL B 2 T A A

H 201 14 NLST U0 45 8 LA K SE [ 131 b5 ik
5 TAEZH ( United States Preventive Services Task
Force, USPSTF ) fififi i £ 45 F A& , LDSCT
Cgk ST AL Iz i Tz A AR .
VRN AT R KR HIX 22—, & KB Bk
HL TP ELDSCTHR A 1), — 2 HeBil R B T 4K
Rl H AR LDSCTHR A 5 [RIN, (B A
FRAC K K 1 BIBERE IR AR, IR AL 21
A iblesy, TE—E FEEE b dR ey 1 Y & B
A&, AREERTIR, 2B R e &
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JRRLE201 AR I v, SR B LT BE
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