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Title : Effects of regular aspirin on long-term cancer
Incidence and metastasis : a systematic
comparison of evidence from observational
studies versus randomise trials .

Journal : Lancet Oncol. 2012 May;13(5):518-27.

Author : Annemijn M Algra , Peter M Rothwell

Year IF Total Articles Total Cites
2015/2016 - 30800
2014 24.690 169 24861
2013 24.725 163 20565
2012 25.117 153 17005
2011 22.589 105 13237

2010 17.764 108 10852







Population/  Cancer patient (colorectal cancer and
Problem several other cancers)

Intervention Regular use Aspirin or Aspirin plus other
NSAIDs

Comparison No Aspirin use

Qutcomes @Cancer Incidence
@Risk of metastasis
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Methods P-519
Search strategy and selection criteria
We aimed to identify published observational studies of
the association between use of aspirin or non-steroidal
anti-inflammatory drugs (NSAIDs) and risk of all types
of cancer._We searched PubMed. National Librarv of
Medicine, from Jan 1, 1950, to Jan 15, 2011, with the
following search terms: (“neoplasms”’[MeSH Terms]
OR cancer[Text word]) AND (aspirin OR salicyl* OR
“anti-inflammatory agents, non-steroidal’[MeSH
Terms] OR “anti-inflammatory agents, non-steroidal”
[Pharmacological Action] OR NSAID[Text Word]).
Reference lists of all retrieved articles and previous
systematic reviews were checked for further eligible
ublications. .
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Results

We identified 13728 articles with our electronic search
(figure 1). Review of titles and abstracts identified
323 potentially eligible studies, of which 148 were

found to report original data on review of the tull
papers. We found an additional 160 papers after
checking review articles, reference lists, and other
sources, Of these 308 articles, 60 were duplicates or
were otherwise ineligible. Of the 248 reports remaining,
187 described a total of 150 case-control studies and
61 described 45 cohort studies (figure 1). Details of
these studies are shown in the appendix (pp 4-46,
68-82) along with details of studies that were excluded
at full-paper stage (appendix pp 66-67, 84-86). Details
of the randomised trials are also shown in the appendix
(pp 65, 83). Eligible case-control studies included
141577 participants with cancer and there were
41575 cancers during 39981678 person-years of follow-

up in eligible cohort studies.
P-522
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13 728 articles identified through
database searching

through other sources

160 additional articles identified

308 eligible artiches for
full-paper chedk

12 duplicatas remaoved

availabla for analysis
32 colorectal cancer
15 breast cancer
14 ovarian cancer
13 oesophageal cancer
13 lymphoma
13 prostate cancar
17 lung cancer
11 gastric cancer
0 renal cancer
7 lewkaemia
& bladder cancer
5 endometrial cancer
5 pancreatic cancer
3 hepatobiliary cancer
2 melanoma
2 oral and pharymgaal
Cancer
2 brain cancer

e 48 studies removed after full-paper
chede
317 articles removed because of 16 articles removed because of
ovarlap ¥ overlap
150 case-control studies 45 cohaort studies available

fior analysis
11 coloractal cancer
11 breast cancer

B prostate cancer

7 lung cancer

4 pancreatic cancer
4 gastric cancer

4 bladder cancer

4 haematological cancer
3 oesophageal cancer
3 skin cancer

3 renal cancer

3 owvarian cancer

3 endometrial cancer
1 brain cancer

1 oral cancer

1 cervical cancer

Figure 1: Studies incduded and exduded
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Papers were eligible for inclusion it they reported

results of case—control and cohort studies of use of aspirin . . :
or NSAIDs and risk of cancer. We excluded studies done Inclusion of randomised trials has been l’€p0ﬂ€d

in populations with specific precancerous diseases (eg, previously for analysis of the effect of aspirin on long:

sis coli). Eligibility was restricted to studies in man, : ;
tﬁy g )m:mg!mmcﬁm In case of multiple term risk of death due to cancer,” and the analysis of

publications from one study population, data relating to effects on risk of metastasis.” Briefly, Ehglblht}' requlred
the largest number of cancer cases were extracted and randomisation to aspirin versus no aspirin and a mean

Eﬂuiﬁeu:eﬂ]ﬁﬁ iﬂuﬂiiss more detaled exposure scheduled duration of trial treatment of 4 years o more,
Individual patient data for ll in-rial cancer deaths (coded

by the ninth and tenth revisions of the International

Classification of Diseases) were obtained from seven
trials.” Additionally, in three UK trials,* cancer deaths
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Methods
Search strategy and selection criteria

We aimed to identify published observational studies of S o
the association between use of aspirin or non-steroidal wﬂi been f‘-‘Pﬂft"-'d

anti-inflammatory drugs (NSAIDs) and risk of all types ~ previously for analsis of the effect of aspirin on long-
of cancer. We searched PubMed, National Library of tem 1isk of death due fo cancer® and the amalvsis of

Medicine, from Jan 1, 1950, to Jan 15, 2011, with the _ e — _

following search terms: (“neoplasms’[MeSH Terms] effects on risk of metastasis.” Bneﬂy, E]lglb]]lt}f IquJ]IEd

OR cancer|[Text word]) AND (aspirin OR salicyl* OR . : :
randomisation to ESP]I]II VETELS 110 EEPII]]] and 2 mean

“anti-inflammatory  agents,  non-steroidal’[MeSH _ _
Terms] OR “anti-inflammatory agents, non-steroidal’  Scheduled duration of trial treatment of 4 years or more.

[Pharmacological ‘Action] OR  NSAID[Text Word]).  Ingiidug] patient data forallin-trial cancer deaths coded

Reference lists of all retrieved articles and previous _ » .
systematic reviews were checked for further eligible h)’ the ninth and tenth revsions of the Intenational

publications. Clagsification of Diseases| were obtained from seven

Papers were eligible for inclusion if they reported trials” Additionally, in three UK trials,™ cancer deaths
- [ i }

results of case—control and cohort studies of use of aspirin
or NSAIDs and risk of cancer. We excluded studies done

in mgulations with sEciﬁc precancerous diseases (eg, P _ 519
polyposis coli). Eligibility was restricted to studies in man,
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Studytype N Aspirn Controls OR(95%C) Significance ~ Heterogeneity
Randomised ral
Dalyapi b ey 154/9859 e 0SB(046078)  pe00OR  pebdS
Dallyaspirn o5 years b T804 14/801 @ 055(041-076) 0000 =026
N Cses Controls OR (95%C) Significance  Heterogeneity

(ase-control

[

Anyaspiin 6 1046568 Bl47E DGI0607) 0N bl
Masimum reporedaspiin - 7 150/12659  2664/18153 002056067 p000l  p=03
Aspiin 25 yeas 0 oped 15009 068063075 pd0ont  pe0R2

?
9

Dalyaspirn {165 W5 % 049(040080,  pe00D =0
&

Dallyasirn 25 years 1 66/1668 nhip) 063046086 p0004  NA

N Aspirn Controks RR(95%C) Significance ~ Heterogeneity
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1 (total up)

Bzt 1o 1 BRER ZRIRTP B EF c FREENT FEHESFEFRELST
(meta-analysis) » % T Z4kB | (forest plo) T AL %% > BA4FL 4 F R F A 47

(27%)
N Aspirin Controls RR(95%C) Significance  Heterogeneity

Standard cohort
Any aspirin

—
—

92764414 361302514652
§  obubbaqrs 18581374905
spirn 25 years 4 8890192 13111304760
5
1

085(08:08)  po0ut  p0D2
078071084  po00l  p002
076070:08)  po00n  p0R2
00073088  po00  p001
068(05-090)  p=0006  NA

Maximum reported aspirn

658536 1115/819288
6083 4203216

Daly aspirin

<D<[>‘q><1>¢

Daly aspiin 25 years

N Gsss Controls OR(95%C) Significance ~ Heterogeneity

Nested case-control
Ay aspin 6 96 65039/10952 QD 087075100 p0O7  peDO0S
Maximum reported aspirin -~ § 2064457 8302/40948 067(058-077) p000l  p=010
spirn 25 years 1 1fme 13704137935 062(048-081) p00001  NA
Daily aspirn U s S eD 07(055107)  p04  NA
Daly aspiin 25 years 1 290141 707421505 051(0:34-076) p=0012 NA
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Case—control studies
Cases (usersf/total)  Controls (users/total) OR (95% Cl)

Maximum reported use

Colorectal cancer 1757/17 116 10966/59101 - 0-61 (0-55-0-67)

Other cancers
Biliar)l' 5/418 199/3441 0-57 (0-37-0-88)
Olﬁcrphageal 310/2307 1933/15432 —-— 0-58 (0-44-0-76)
Gastric 376/3000 1668/15370 —.— 0-61 (0-40-0-93)
Breast 1394/22 046 17640/173961 B 0-81 (0-72-0-93)
Lung 1205/11683 11986/61316 — 0-84 (0-66-1-08)
Prostate 1016/7857 2135/22 689 — - 0-86 (0-69-1-08)
Haematological 374/5482 1099/12396 R 0-90 (0-71-1-14)
Pancreatic 117/1619 5728593 e 1.02 (0-83-1-26)
Bladder 260/2805 416/4642 — - 1-04 (0-77-1-41)
Gynaecological A477/5650 82411407 . 1-06 (0-89-1-26)
Renal 213/2868 223/3600 1.61(0-95-2.73)

Any use

Colorectal cancer 12679/34 544 93399/157360 - 0-70 (0-64-0-77)

Other cancers
Biliary 109/677 3550/12551 e 0-79 (0-64-0-97)
Oesophageal 901/3794 4659/22134 —— 0-78 (0-65-0-93)
Gastric 1032/4370 4999/23 005 —— 071 (0-53-0-95)
Breast 6720/31075 87996/246 037 [ | 0-88 (0-82-0-95)
Lung 5572/16 867 81509/132846 - 0-90 (0-76-1.06)
Prostate 4181/13563 9942/33376 0-94 {0-82—1-08]
Haematological 2078/11501 5324/27 775 _j_.— 1-07 (0-92-1-23)
Pancreatic 538/2289 2780/13893 - 1-07 (0-96-1-19)
Bladder 1281/4924 2105/11882 P 1-07 (0-93-1-23)
Gynaecolog ical 2306/9729 4473/21625 —— 0-97 (0-87-1-09)
Renal 1186/4594 1366/6635 —— 1-38 (1-11-1.71)
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Randomised trials

Aspirin (deaths/total) Controls (deaths/total)

OR (95% Cl)

Colorectal cancer
Other cancers
Biliary
Oesophageal
Gastric
Breast
Lung
Prostate
Haematological
Pancreatic
Bladder
Gynaecological
Renal

Any use
Colorectal cancer
Other cancers
Biliary
Oesophageal
Gastric
Breast
Lung
Prostate
Haematological
Pancreatic
Bladder
Gynaecological
Renal

Maximum report

74/8034

2/8034
20/8034
25/8034

6/2736

145/8034
109/8034
66/8034
35/8034
27/8034

4/2736

19/8034

91/9833

7/9833
27/9833
40/9833
12/4197
209/9833
116/9833
85/9833
48/9833
31/9833
8/4197
23/9833

134/8012

10/8012
42/8012
42/8012
712727
175/8012
136/8012
70/8012
38/8012
33/8012
4/2727
20/8012

154/9859

13/9859
52/9859
52/9859
11/4220
248/9859
149/9859
90/9859
52/9859
39/9859
714220
25/9859

\ J

\ J

0-55 (0-41-0-76)

0-35 (0-27-1-07)
0-47 (0-27-0-81)
0-61 (0-36-1-04)
0-85 (0-28-2-56)
0-82 (0-64-1-04)
0-79 (0-59-1-05)
0-91 (0-62-1-33)
0-89 (0-54-1-48)
0-90 (0-52-1-55)
0-87 (0-24-3-06)
0-89 (0-45-1-73)

0-58 (0-44-0-78)

0-55 (0-23-1-24)
0-51 (0-31-0-83)
0-77 (0-49-1-22)
1-17 (0-50-2-71)
0-84 (0-69-1-03)
0-77 (0-59-1-01)
0-92 (0-66-1-29)
0-91 (0-59-1-40)
0-91 (0-54-1-51)
1-04 (-40-2-73)
0-88 (0-48-1-61)
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(meta-analysis) » I 14 T &+k® , (forest plot)_nlﬁj.ﬂ BE o B P BRSNS

(Ris=2)
Regionalllocal o rgjonal OR(95%C) Exposure
Aspirin No aspirin
Study (cancer)
Blir 2007 (breast? 57182 By 0.05(058-156) 26 tabletsperweek
Kwan 2007 breast 286/554 030/1728 091(075-110) =3 tablets perweek

Menezes 2006 (prostate} 681178 136385 113(078-163)  Daiyuse

Leitzmann 2002 (prostate)’ G133 88/645 114(078-L65) 222 tablets permonth
Rosenberq 1998 (colorectall?  49/152 1911576 : 006 (065-140) 24 tablts perwesk
Sanshury 2005 (colorectal)* 513 /54 _|_§_ 077 (040-L48) > yearsprediagnosis
Chan 2009 {colorectal)” 181560 mmn 101(080-128)  Predliagnosis

Total 766000 1648/4204 ' 098(0:88-109
=088 (het); p=0-71(sg) )
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( Metastatic cases/All cases OR(95% Cl) Exposure
Aspirin No aspirin

Observational studies :
Sharpe 2000 (breast)® 90/1732 120/1484 —.— 0-62 (0-47-0-83) 2-5 years prediagnosis
Menezes 2006 (prostate) 41219 117/502 +— 076 (051-113) Daily use
Leitzmann 2002 (prostate)*® 14/349 38/683 _..__ 071(0-38-1-33) 222 tablets per month
Sanshury 2005 (colorectal 17/149 9/63 ; & 0-77(0:32-1-84) »2 years prediagnosis
Rosenberg 1998 (colorectal 7 13/165 62/638 : & 079 (0-43-1-48) =4 tablets per week
Total 175/2614 346/3370 I@ 0-69 (0-57—0-33)

p=0-89 (het); p<0-0001 (sig)

Randomised trials .

Breast cancer 7/42 1039 E 0-58 (0-20-1-71) Daily use
Colorectal cancer 2374 41/72 —n 0:34 (0-17-0-67) Daily use
Prostate cancer 20/53 23/49 E - 0-69 (0:31-1-51) Daily use
Total 50/169 74/160 = 048 (0:30-0.75)

p=0-77 (het); p=0-002 (sig)
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Case-control studies (odds ratio)

1.8 Randomised trial data .
< Significant effect (p<0-05) :
< Trend (p<0-1) :
@ No effect (p>0-1)
164 E Renal
1.4
* .
124 Endometrial E
Blagder
P ti
10 PO ’., O .
Ovarian Lymphoma
Prostate | Melanoma
o
08+ Breast t Lung
Gastric ;
4 :
Leukaemia Colorectal E
06 8 !
< H
Biliary Oesophageal :
(no cohort data) :
04 T T ; T T T 1
0-4 0.6 08 1.0 1.2 14 1.6 1-8
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Study type N Aspirin Controls OR(95% Cl) Significance (Heterogeneity
Randomised trials \ J
Daily aspirin 6 91/9833 154/9859 e' 0-58 (0-44-0.78) p=0-0002 p
Daily aspirin =5 years 6 74/8034 134/8012 % 0-55(0-41-0-76) p=0-0002 p=0-26

N Cases Controls OR (95% Cl) Significance  Heterogeneity
Case-control
Any aspirin 26 10464/25618  28300/47834 S 067 (0-60-0-74) p<0-0001 p<0-0001
Maximum reported aspirin 17 1551/12659 2664/18153 Q 0-62 (0-58-0-67) p<0-0001 p=0-13
Aspirin =5 years 10 971/7682 1534/10029 e 0-68 (063-075) p<0-0001 p=0-82
Daily aspirin 4 165/1254 349/1523 %— 0-49 (0-40-0-60) p<00001 p=0-65
Daily aspirin =5 years 1 66/1668 121/1973 % 063 (0-46-0-86) p=0-004 NA

N Aspirin Controls RR (95% 1) Significance  Heterogeneity
Standard cohort
Any aspirin 1 3791/2764414  3623/2514652 © 0-85 (0-82-0-89) p<0-0001 p=012
Maximum reported aspirin 8 661/664 475 1858/1374 905 e 078 (071-0-84) p<0-0001 p=0-02
Aspirin 25 years 4 889/1022192  1311/1304760 5 076 (070-0-82) p<0-0001 p=032
Daily aspirin 5 741/658536  1115/819288 S 0-80 (0-73-0-88) p<0-0001 p=0-01
Daily aspirin 25 years 1 60/38302 420/232116 @ 0-68 (0-52-0-90) p=0-006 NA

N Cases Controls OR (95% Cl) Significance  Heterogeneity
Nested case-control
Any aspirin 6 2215/8926 65099/109526 < 0-87(0-75-1-00) p=0-07 p=0-005
Maximum reported aspirin 5 206/4457 8302/40948 e 0-67 (0-58-0-77) p<0-0001 p=0-10
Aspirin 25 years 1 116/228 23704/37935 < 0-62(0-48-0-81) p<0-0001 NA
Daily aspirin 1 53/165 8744/22975 - 077 (0-55-1-07) p=0-14 NA
Daily aspirin =5 years 1 29/141 7274/21505 @ 0-51(0-34-0-76) p=0-012 NA

! 1
< 1 2
SRER VRS m%ﬁ(m




#r G S Rd F 4 (L3RG ERE) 7

» Case—control studies :

. RER* Aspirin® s M RS2 H b &)
40 B4 (P<0.0001) -
2. FiE® * AspirinZ ' Mo o T TR, "% 3 AP B

» Randomise studies :
& X PR Aspirin® % X e B B 54 20 5 -
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» Cohort studies :
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» Observation studies :

1. “#aF 7 > NRREDETD R EF AR L 4T
SE R 2R Asplrlnbt’ "t MR R E A
49 B 1(P<0.0001) - fe 44037 2 B 38 ey AL -
¥ % ' (P=0.71) o

2. F PR Aspirin® * 4 § fE ke ek P R R e
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