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Abstract: Objective To analyze the secular trends of pancreatic cancer incidence and mortality in Changning
district of Shanghai from 1974 to 2013. Methods We calculated the age-standardized rates of incidence and
mortality and the average annual percent changes for pancreatic cancer using Segi’s world standard population
and the data from Shanghai Cancer Registry. Age-period-cohort model was constructed to further assess
the effect of age, diagnosis period and birth cohort on the secular trends of pancreatic cancer incidence and
mortality. Results During 1974-2013, the age-standardized incidence and mortality rates were 6.49/10° and
6.01/10° in male, 4.83/10° and 4.57/10° in female, respectively. The age-standardized incidence was increased
by 0.8% per year in male during past 40 years, while there was no change in mortality. The age-standardized
incidence and mortality rates were increased by 1.6% and 1.3% per year in female. After adjusting the effects of
diagnosis period and birth cohort, the incidence and mortality rates of pancreatic cancer increased by about 11%
every 5 years older in both male and female. Diagnosis period and birth cohort had no statistical impact on the
incidence and mortality of pancreatic cancer. Conclusion The age-standardized incidence of pancreatic cancer
shows significantly rising trends during 1974-2013 in both male and female in Changning district of Shanghai,
as well as the age-standardized mortality in female. The incidence and mortality rates also increase with age.
Key words: Pancreatic cancer; Incidence; Mortality; Trend analysis; Age-period-cohort model

Funding: National Key Research and Development Program of China (N0.2016YFC1302503)

Competing interests: The authors declare that they have no competing interests.

B E: BE 2 EETRTRERIA 20135 MM LR S R LA TAY . FiE AR
FBAILHE . RN Segi’s AR A 2 FRME 09 AR AR (Fet) & FH LT 5 F AT,
TR0 - AR AL AR Z A 3R K R fe st A R M Hvh, SRR 197420134 LT
K TR F ol MR SEATAC 5% 5 5 7] 46.49/107 #24.83/107% 3 ARSI 5551 46.01/10% #24.57/10% . 5
AT F AT B H0.8% 08 LI, AL R BACRLIT FF L L ARE R F Aot 5 551
VAR 3 A 55 1.6% e 1.3% 04 18 & LIt
RS R R IEA VE R e

WHs B HEA: 2020-09-21; {EEIHHE: 2021-02-18 35S, ISR K R R b
EEWH: BRESHLFXNERIZ IS LR B FF2511%., Bt A Fa BA B 5 I B 5 K 5
B2 E B4R (2016YFC1302503 ) BT R Y R it L, G

fEEEAL. 1.200032 Eif, EAHARKFEFRHE . PP, -
ERER LG THBAL, BB A AREREaE O 74 20BRRTRA kAR
B E A RATR TR T, 2.200051 L, LT RAER K Ip R e irtbst =R 20 2 S
FARF 3 H) Py 3.200025 Lk, LARGBRK AL SR Y, I A ded LIt

BIEEE. 3% (1975-) , %, md, FIEEF, % KR MR, AmE; LT,
%Mg’fg’l’ﬁ%ﬁﬁ Brig, E-n}ail} wangjiecat‘@l63.c0m;‘ ?4/% s oAy it - PA B B
@Swmq,&;mi,wiﬁﬁw,l%M$W%mn HESES. R735.9
S5 AF%, E-mail: hlli1974@163.com AOER

BB i (1989-) | 4, AF, HF, zn  FTOAHFERRS)
TR RIAATIR TR #RiHA(0SID):




« 728 ¢ ADYBBRG 381372021 F 55484555 7HR Cancer Res Prev Treat,2021,Vol.48,No.7

0 5%

A e — P R T R R LT 2 1 b b
o, HHAEARARIET10%" ) EERERET AL
BB B Al 112011 841 4 BR B iR 9 BT 49 151 249 45.9
T, FET-BIEL43.2T7 o AR 2 9 R AR AN TE
BRI ET 0L, (HAET R EE LA,
TR E201 54 g B Ji 8 A& 611299.007, &S
B, FETHRHIZT.907, MRS NAD. FAE L
T JBR R BT R 107 S 565 NS, FE T B o S 3
FAM,

I VT PR R T B s AR R R L
TARR B, R R &
INELA B E AR, KR4 3 R AR R
60~80% 1, T K T X G iR K R s,
20124E X N65% I UL R A X AN #914.1%,
LW N FE H17.9%, it T E PR 25 A 1
7%, AL g B ARBFREXHZ X 1974—
201 34 [ AR & S AET- B A o0, BT
fiff 24 b JR e 2 s BB T AR, DAY Ry R e
1A R ISR TR 2 AR

1 #RE5HE
L1 HEkis

1974—20134F b gy 137 X P i B AT
AR B A2 9 (S A U T i T R e Ak,
H11974—200 145554 o v T Jieb g A 0 T WAL B 4
B, R [ bR 23 2R ICD -9 JB i G it A 157 5
2002—201 34FEcHl Vi T 7 X 9 4 ol
L IS R TR, B TR PR 23 2R TCD - 10 BRI
T A A C25, bR 6 T B ok I T T IX AR
RS G . NOBOESR A BT T XA %
Jai 2 J AT N B o DRt/ i 55 4 4 3l A
B, R AR M AL B TSR 5 AR AE T 3R
N A SRS . R HE1973 0 1979, 1982,
1985, 1990, 1992, 1996, 20004120104F 4> [H 5,
2N A AR R . AR AL, I .
AMEETEAR S T A ME RS — i s . AT
B AUFFEIS R AT R B B iR A U R
B ZE bl x4t (KY2019-195)

MR B R B e T AR R = T
(2016) ) P& AR, Eid e
BFEZWHIA LB (B F . difEe
Wi A1 ) ( morphology verified percentage,
MV%) . (UAFET-BEFUEM 6] (death
certification only percentage, DCO% ) . LT %

Ji . ( morality-to-incidence, M/1 ) 4 F 4545,
PR AT B AP . 1974—20134K T X
i R 9 B C B MV % . DCO%FIM/ 143 51 4
25.75%. 6.29%7%10.95,

1.2 GEibeEirik

K FISPSS17.0F1Excel 2003 % 44 14 144 B A4
Mro tHEML W (FET) . ARSI A (FET2)
R 35~64L AR R (FETD) HA0~74% Bt KR
(FE12) %, K HSegi’stt Fanife AR, fliifit
FENOFRME R (FETS) & (RIFRARER ) o

56 [ [ 57 988 SE 6 58 7 ( National Cancer
Institute, NCI) JF &1 Joinpointifa i #ir # {4
(4.5.0. 1154 ) P, 3 Hr1974—20 134K T X Ji
g A (BETS) IR AE Ak sy, FFHaa Ao
(BETT) HOPIH AL E 43 F A K 95% n] {5 X [A]
( confidence interval, CI) .

R FANCIHZ LAY M 45 347 T A (https://analy-
sistools.nci.nih.gov/apc/ ) -4 - #-BA% ( Age-
Period-Cohort, APC ) f AU RAERS | mF AN
BA B % % 95 FIAE T 4 S5 800 . AP CHEE 7R 3 FH
T2 R8P L Y e s an . gh AAPC
R (AR S B GE AE30~84 %, LISE — AR
4, 114 (30~34, ..., 80~84) ;
W LS — A4 2, 84 (1974—
1978, ....... 2009—2013) ; HAEBASIIL184]
(1894—1898., ....... 1979—1983) . Ky [ fli
APCHIRIY A AR E , R P E4FE IR 4L (55~59
%) . B (1989—19934F ) FiHr[i] A4
4 (1934—19384 ) 1S . HAKS %
T HHESE . EI 2 (age deviations) | H
W22 (period deviations ) . BASf2: ( cohort
deviations ) . ZA[ AR 23 (longitudinal age
trend ) | FEWTIAAERS HHZR#4 %Y ( cross-sectional age
trend ) . LG (fitted temporal trend ) .

FHWald R %, BORNP<0.05k 22 74
geiter Lo

2 H#R
2.1 JBERYIE R R AIAET S
1974—20134F b i< 77 X A 9 87 & o 191
B2 00441, prfb i R5.61/100, F4tk
PR &R H oA 1.34:1, 2009—201 345 Jif [l Jé b
b RRGHR (6.39/1007 ) #:1974—19784F (4.21/10
) EFE51.78%, Lo Ve R g AR AL K s R 3
ARG B ) Tk o B P R R T 28 2 e A i



AYEBRH38 1372021 55484555 7HR Cancer Res Prev Treat,2021,Vol.48,No.7

- 729

IR 67.42412.11 % F169.88+11.68% . K LA
50~84% fEZ%, kIR EHIE86.38%, 505 L
T KR A 16.69% .. FHJoinpoint4 £ fig ik
i R R AR R, B RR AL R R B AR L
0.8% FFt (P<0.05) , LWV RAELI.6% Tt
(P<0.05) . Bt EH@AaGEITFE L,
e 3

1974—20134F |3 17 77 X i 982 6 T 5 4L
1 8985, FRALFET-FN5.25/1077, FHaPEbrit
FET-# R 1.32:1, 2009—20134F g i 45 AL B
23 (5.64/1077 ) #:1974—19784F (4.34/1077 )
7429.95%, 5 Lo ME IR AR AL AL T B8 AT AN [F]
W RE Y BT 55 2 SR AR s Y- S SR T AR R 43 il Ry
68.39+11.84F171.09+11.08% , FET-4EITES0~84%
M BT R 186.67%, 504 LLRAY Y %3 il
Hr5.11%. il Joinpoint 37 5 LoV R AR R FE T4
A aR, FYERREET R R4 LL0.5% F Tt
(P=0.2) , [HABA TSI E L. L
BHLI1.3% EFF (P<0.05) , B#BESEITHEL,
22,

Rl 1974203F LK TR ERRREHLZHRERIT

22 AR HA-BAAI AR S Al

JER MR A9 R APCRERL 0T s, AR 4R
B0 2%H40~44% | 50~54% | 60~64% Fl165~69%
SN AERT0, LB JLALAF W X6 %2 9 & I 1 5 i
HOED, 75~79% F180~844 Z i {H/NTF0, UiHI75%
DL B X e s fe e 1k 5 A BT RAIG, A geit2 i X
(£=33.30, P<0.001) ; LHEAFIEIRZE4 RIS
28 (4=15.54, P=0.077) . BAEEE . BAF
TMEL R TG E L, WEITA, DA
FAFZH 1934—19384FAE S IRAL, Btk 4
AR A AR Y O I HE i, AR NS S HAE S
HEBAS 20 v i A 1) A 0% B AR 4k 43 1) B FH11.19%
(95%CI: 8.76%~13.62% ) F110.51% ( 95%ClI:
8.67%~12.35% ) . A H Lot sEB R /N
(<1%) , PAHEIBTHIZH 1989—1993 4 Jy 2 it
2, T3 o T T A U s e e i A R 1 185 o i 34
T, EEREINS 2 HAE S BT 20 v 6 s O 1 A 0%
P35 EIF11.19% (95%CI: 9.03%~13.35% )
F110.24% (95%CI: 8.42%~12.06% ) . VAH[a]4E
H55~59% S MM, BLIUAERERA b

Table 1 Incidence of pancreatic cancer in Changning district of Shanghai, 1974-2013

Male Female
Year Crude ASR" Truncated rate Cumulative rate Crude ASR™ Truncated rate Cumulative rate
Cases rate World  35-64 years 0-74 years Cases rate World 35-64 years 0-74 years

(1/10%)  (1/10°) (1/10%) (%) (1/10%) (1/10%) (1/10%) (%)
1974-1978 44 5.09 5.36 9.32 0.69 29 336  3.13 4.14 0.40
1979-1983 65 6.57 6.83 8.70 0.73 43 435 346 5.66 0.44
1984-1988 85 6.77 5.89 9.34 0.79 63 502 4.07 7.70 0.51
1989-1993 90 6.19 5.09 6.77 0.64 62 427 3.08 3.30 0.44
1994-1998 135 8.77 5.90 7.03 0.64 136 8.84 5.06 6.87 0.62
1999-2003 172 11.22 6.26 7.17 0.80 157 1024 5.17 6.42 0.67
2004-2008 211 13.61 6.75 8.48 0.76 202 13.03 5.52 6.87 0.61
2009-2013 270 17.54 7.34 10.57 0.80 240 1559 548 6.28 0.59
Total 1072 10.00 6.49 8.47 0.75 932 8.69 4.83 6.04 0.57
Note: *: age-standardized incidence rates by Segi’s population.
R2 1974 203F EBEHRTRERBRRENE RS T
Table 2 Mortality of pancreatic cancer in Changning district of Shanghai, 1974-2013

Male Female
Year Crude ASR" Truncated rate Cumulative rate Crude  ASR’ Truncated rate Cumulative rate
Cases rate World  35-64 years 0-74 years Cases rate World  35-64 years 0-74 years

(1/10°)  (1/10%) (1/10%) (%) (1/10°)  (1/10°) (1/10%) (%)
1974-1978 42 4.86 5.63 8.88 0.73 31 3.59 343 4.55 0.44
1979-1983 52 5.26 5.72 5.41 0.65 35 3.54 2.76 4.51 0.34
1984-1988 86 6.85 6.00 8.72 0.86 59 4.70 3.79 6.25 0.51
1989-1993 102 7.02 5.87 6.94 0.70 92 6.33 431 3.78 0.56
1994-1998 121 7.86 5.18 6.20 0.58 126 8.19 4.58 5.45 0.53
1999-2003 153 9.98 5.54 6.09 0.69 143 9.33 4.65 5.23 0.59
2004-2008 195  12.58 6.12 7.88 0.66 194 12.51 5.04 4.92 0.56
2009-2013 244  15.85 6.42 8.52 0.65 223 14.48 4.91 5.58 0.52
Total 995 9.28 6.01 7.35 0.68 903 8.42 4.57 5.05 0.53

Note: *: age-standardized mortality rates by Segi’s population.
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