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Nonsteroidal Antiinflammatory Drug Use and Reduced
Risk of Large Bowel Carcinoma

Lynn Rosenberg, sco.
Carol Lovik, s-n.
Samuel Shapiro, ma.

Shone Epidemiciogy Uinit, Boston Univershy Schoal
of Medidne, Erookine, Massachisetis.

Funded by & grant from S Mational Cancer Insti-
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b5 recetved suppert for other siades from the
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Hoftmann-L2 Roche, Jotnson and Joheson, Knoll
AE, Mchel, Merck Research Laberztores, Memedl
Dow, Kovartis, Oriho, Pliver, Procier and Gamible,
Smittkline Baechsm, Stering, Upjohn, Wailsce,
and Wamer-Lamber.

The authors hank Jsequatys Smith for cooring-
thon o the study; Jean MeDonsid, it Krolsi, and
Kathiezn Rowlings for condecting the Interviews:
Virginéa Vida for resesrch assistance; Dr. Michsel
Erlen for expertise on diagrostic eriterz: 2nd Or.
Susan Geshman for the collsborsion of the Mas-
sachusetts Cancer Registry. and e Groster Low-
&l Cancer Program for ahvice On (352 Sscarin-
ment.

BACKGROIUMID. Animal experiments and epidemiologic data have suggested that the
use of nonsteroidal antiinflammatory drugs (NSAIDs) may decreass the incidence
of large bowel carcinoma. Cur purpose was to assess the relation of the use of
aspirin and nonaspirin NSAIDs with the risk of large bowel carcinoma.
METHODS. A population—based case—control study of colon and rectal carcinoma
was conducted in Massachusetts from 1992 to 1994, Data on NSAID use and risk
factors for large bowel carcinoma were collected by interview from 1200 imcident
cases of large bowel carcinoma and 1200 controls matched by age, gender, and
area of residence.

RESULTS. Hegular MSAID use that continued into the year before diagnosis was
assaciated with a significandy decreased relative risk estimate overall (0.7; 55%
confidence mterval [CI], 0.5-0.0] and among Stage IV tumors (0.6 95% CI,
0A-0.7). Thers was no reduction in Ask for discontinued use. The inverss associ-
ation with regular continuing use was present across age and gender and for both
colon and rectal carcinoma. Similar inverse associations were present for regular
continuing use of aspirin and nonaspirin NSAIDs. There was no significant evi-
dence of a trend for the: relative risk to decrease as the duration of use increased,
nor was there a trend across the dose of aspirin, which ranged from less than
ane-half of a3 325 mg tahlet per day to = 2 t@ablets per day. Discontinuation of use
in response to symptoms of carcinoma did not appear o explain the nverse
assaciation, nor did bias related to diagnosis of the carcinoma.

COMCLUSIONS. These data add to the growing body of evidence that suggests a
protective effect of NSAIDs against large bowel carcinoma. Comcer 198882:
Z126-33. & 1598 Amenican Cancer Socisty.

EEYWORDS: colonic neoplasms, rectal neoplasms, aspirin, nonstersidal antinflam-
matory agents.
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Long-term Use of Aspirin and
Nonsteroidal Anti-inflammatory Drugs
and Risk of Colorectal Cancer

Andrew T. Chan, MI3, MPH
Edward L. Ciovannucei, MI), Sel}
Jefirey A Meveshardi, MD, MPH
Exa 8. Sehernhammer, ML DrPH
Gary €, Corhag, MDY, 3=
Charles 5. Fuchs, MDD, MPH

ECERT RANBOMIZED INTERVEN-
tion trials have demonsirated
that regular use of aspirin in
patients with a history of co-
lorectaladenoma orcancer reduces the
rish of recurrent adensma within 1 10
3 years.™® Hewever, whether aspirin
simifarly reduces risk of colorecial can-
cer and, if se, the necessary dose and
duration of wse, remain unclear. Al-
thoughshori-tenmaspirin usc apprars
effective in redueing risk of ademoma,
2 randomized irfals of asptrinthat have
specifically examined colorectal can-
cer as an owicome did nol demon-
strale a bemedl after 4 or 1€ years.™™
Moreover, infervention irials of ad -
enomnta or eaneer have provided only
limited and eenllicting daa on the op-
timal dose of aspirin.'® Finally, it re-
mains wnceriain whether nenaspirin
nonstersidal ati- nllanmuetory disgs
{NSAIDs), which share several under-
Iying mechanisms with aspirin, exeria
similar antineoplastic benefit.
Thus, we prospectively examined the
influence of aspirin and NSAIDs on the

Context Randomized trials of short-tern aspirin use Tor preventien of recument co-
lovectal adenoma have provided compelling evidence of a causal relabionship ke-
tereen aspirin and colorectal neoplasia. However, dataon long-term risk ef colorecial
cancer ascording to dose, timing, or duration of therapy with aspirinand other man-
steroidal anti-inflamnmatory diugs (NSAIDs) remaln Fmited.

Objective To examine the influence of aspirim and N58IDsin prevention of colw-
I'E’:ta.l caneer.

Design, Setting, and Parlicip Prospective cohort study of 2 911 women en-
rolled in the Nurses’ Heafth Study providing data on medication use biennially since
1980 and foliowed up through June 1, 2000.

Main Qutcome Measure Incident colorectzl cancer.

Results Oves a 20-year period, we documented 962 cases cF celerectal cancer. Among
women whe regularly used aspirin =2 standard [325-mg) tablets per week’, the mul-
tivariate relativerisk (RRS for colorsctal cancarwas 0.77 (85% confidence interval IC1,
0.57-0.85 compared with nontegalar users. However, significant risk reducHiomwas not
erved unlil more than 10 years of use (P<. 001 for trend). The benelit appeased re-
leuteeed Deduses wompeared vl rvemnen whe reporled i wse, Wee nullbvasbabe RRs loncan-
cerwere 1.10(25% €, 0.92-1.3 Hor women who used 0. 510 1.5 standard aspirin tabs-
letsperweek, 8.82(95% CI, 0.73-1.10) for 2 to & aspitin perareek, 078 (85% O, 0.62-
0.97) for 6to 14aspinn per week,and 0,68 (95% €1, 0:48-0.85 or morethan 14 asgitin
perweek (P00 fortrend). Notably, wamen whoused move than 14 aspisin ger week
tor longer than 10 years in the past had a mulivariate RR for cancer of 047 5% CI,
0.31-0.71). Asimilas dose-respenserelationship was feundfornonasplin NEAIDs {(P— 807
o trend). The incidence of reported major gastreintzsting bleeding events per U0 person-
years also appeared to be dose-related: 0.7 7 among women whe denled any asplsin use;
1.07 for 05 to 1.5 standard aspirin fablets per week; 1.07 fior 2 to 5 aspinn ger week;
140 for 6 te 14 aspinin perweek; and 1.57 for mere thas 14.aspinin per weck.
Concluslons Regular, long-term aspirin use reduces risk of colorettal cancer. Non-
aspitin NSAIDs appear to have a similar effect. Howevsr, 2 significant benafit of as-
gitin is mot apparent until more than a decade of use, with maximal risk reduction at
doses greates than 14 tablets par waeek. These results suggast that optimal chemo-
reventian for eolorsctal cancerrequires long-term use of aspivin doses substantially
ﬁl er than these recommerndad for prevention of cardiovascular disease, butthe dese-
related risk of gastrointestinal bleeding must also be considesed,
JAMA 2005204-014.023 wwwejame.com




v IIR—FARTRHOLLONSGNRDTERE

el
&

oo | " =
/-: ’ * sls p—
BEAE REX gepw100,000 A )
Regular Users 638,305 355 55.6
Non Users 953,712 607 63.6

FAEFL = 226 _ —=0.87
63.6

Chan et al. (2005) 294:914-23. JAMA



OR—REEE:
FvIRAk
1. AENREHITESEIINT-H"?

2. NSAID{ERHDEE, mEREITEOINE -EXE
nt=m2

T—REESETLTLNS M ?

(08

4. COMEFRIFHEITESLTEEFON?



™~
H
ot
i
f
it
o
Av
S
,
3
T
<

*: ARURHY
= e ®: A~UREL

A
) o
) =

[0 b 2F ot S5

-
-
H X
& BB 4R BEFHE T

v EXKOZMEFFER 82,991A




=
B

ik

A =731 \[ \ /T -h\
pif Cuv'LiVyj/id

pu ]!

v — R RLTLNSETE U VEL
SR EDZ L LN B TR SRS

v AEAOEFEOEKITIF LN =5
FEmMAIFEONPT LY
o BIZIE, 1BERAEENI (loss to follow-up) 4>

NHIZSENEFESD
v —RIEF#ELODNELNGOARNZSEES

38 Y



S

HEE |
3

Bt LA~ BEDE=
ffc e IE

L]
> Y) ‘o~ U JIJ

mr

NSAIDDFEAF B2 EIR

DIAEEFTIHOOIZBRATULD AN LS B LG

BEEHEOSVLAM LGN

BEEHMNEODADABNSAIDEFER T AIERIZHY,
BEE n"Jm\ﬁL\MiNSAlD’E%i YEELALAE LA

NSAID®HYEE (L, HLELERBNAD R HELE
ERNAT R

AL
HeBDT-
E S I H M 4 T o

|

HIZ, —EBDXNREBICNSAIDERADERZRAELI=ETA,




M 2. NSAIDTEFHDHE, FEFREITED
IREXNT=-M "7

v BERMEICEEAL, ERETIRA]

v SMFICTESINTLNVS
EBEKRIZEALTIE, BeBEERERLRZEDR




S

SE SR D4 DI (ZHR T B\ T R
N3 Iﬁ=FI A2 JI’/'B K= Q7 V| J AN

mr

EEENTHA=-DH N

R BB FEAE R IZNSAIDD [ AR R AN UR &
—X Ao bO—))LIRIZLEARTIEH/ N A7 A&
AYIZLEFS

R FENEETULSA[EEENH S

NSAIDDFERAIKR - EEBEREIIECHE
NSAIDD{FEFRFEEAOCENE ZFETIEEIN LA A
REFELTOWTEEZMISNTULVEITNIERELTLES
(BERIAERT=o1=5, BEE=IXIEMEICHIERIRE, FERED
E%%Kﬁ%ﬂ%




Y

3. T—R%&ESMBMFTLTLNSM?

v

— " R
s 3k
BEAE R (R fE$7/100,000 A F)
Regular Users 638,305 355 55.6
Non Users 953,712 607 63.6

v FfAFRAT (crude analysis) : ARz LG VEEAT
HAERLE (95%1E5HEXE) =0.87(0.77 - 1.00)

Chan et al. (2005) 294:914-23. JAMA



V3 F—aEESEFLTLDN 2

ETILIZCKARHER DR
v CoxtbBlNHF—RETILE R

o3 L

S, BE SOE, BIKED, REELSEILOXHEET

D= %#
INY—FKLE 95%1E 8 X ]
R 0.77 0.67 - 0.87
ZEEE 0.77 0.67 - 0.88

v Chan et al. (2005) 294:914-23. JAMA



Y

3. T—RHEEBEFTLTLNAM?
HERNDELEHERER

NH—KH 95%IE%E X

FEFEE AT

R DL 0.87 0.77 - 1.00
oF Wn SR 2 AR AT

B ET L TR R 0.77 0.67 - 0.87

22 I~ =2 ZE 747 kR
9&%:15]15%**&. -
T T L CRIRR LS AR 9.7/ 0.67 - 0.88

v EDFRBRBLIZLV=LEC
v TREUVIEKREBDNAVIRVZRBADSE D=5

Chan et al. (2005) 294:914-23. JAMA

44 Y



Y Y
4., COMBRFBRISHEIZEISTEZEON?

v TA)AIZEOZHEFEMMODFBERIIEZET
—RRIETEZOIM?
BERMUNDEEL?
BiE?

¢ XA
MOAEEDLELE, AZTFI)IR
HIJ5 IL—TEH




\{

o

XN

QR— PR DELS

17— wiuwv)

MZENRERMILESEEINT=-H?
I8, EIRBEFHDORITEIZ/ \47Z75\75\75\0’CL\73L\75\

FAEV EHOEE, EEREITIESIE-E
nt=hmh~?

REE, RERIEIXEFEICELONTWNWSEZEZONSD
v T—AREESBELTWNAM? NRIZH
B TV LN AR IR (AL AN (Internal Validity)

v COMEFERITHIES TEZOMN ?HMHIESE
(External Validity)

s

—ZaAbO—= LR IYNLT RIFAYIZLED1=H

INATADEEPEER> T EMoEHhMoE0,

Y



Efﬁ}

I "ID+\\I ﬁ\iE & :E
7L

#H
BILN W N’ Jll‘l:l7l< /)":l /PJ\

v —ZX-arkrO—)LEFENDEEE.
SREEA XL (95%1E%EXfE]) = 0.7 (0.5-0.8)
v Jh—MRAE DR
HEE/ Y —K L (95%{E%EXfE]) =0.77(0.67 - 0.88)

v ELLUS%AEBKETERE

¢ NSAIDIZIZKIGMNADFIEHENR DD E
fEam it T TE LI ? ?



Efﬁ}

Z 1T 'J'I-'.'-A\P M 4E BB M\ 472 TH
A h I s

#H
BILN W J’ Jl\ AN J 1T\

¢ ZLDINATRIFTHATEIE
Xt R B DERWPIFIHINED %
s ERBREFDOUNE

v INMTADEEDLEERI T4 blEhHhh bl
v T—3RIT L TRETETLD B DZHBEF

IImII

v U LML ER TORIAENDE



Y Y
F—Z-a krO— )L EDAITFI R

A Any use of aspirin or NSAID
Users/Total OR 95%Cl
Cases Controls
Saskatchewan? 4922/5815 19980/23255 0-90 0-83-0-98 B
UK GP Research database?2 7 1005/2002 5243/10000 091 0-83-1.01 1
Minnesota, Utah, California®®4? 947/2371 1488/2972 0-66 0-59-0-74 m
Case-control surveillance study35 866/1326 140/4906 1.06 0-93-1.20 e
Seattleld 911/1792 862/1501 0-77 0-67-0-88 -
Massachussets!®37 395/1201 457/1201 0-80 0-67-0-94 -
Cancer prevention study I144 333/598 1923/3058 0.74 0-62-0-89 —m
Roswell park, NY42 436/830 769/1138 053 0-44-0-64 .
New York, Ohio2® 191/511 257/500 056 0-44-0-73 .
Melbourne24 85/713 1471727 053 0-40-071 —-—
Insurance database Canada 129/179 2008/2568 0-72 0-51-1-01 |
North Carolina3® 561/632 971/1045 0-60 0-43-0-85 -—
ltaly?® 47/1357 77/1891 0-85 0-58-1-22 SR S
Wisconsin34 721184 144/293 067 0-46-0-97 .
Liverpool!® 36/512 103/512 030 0-20-0-45 . 5
Atlanta3? 74193 163/186 0-55 0-28-1.07
Jinan21 25/247 18/66 0-30 0-15-0-59 . :
Columbia Presbyterian New York3° 11/256 33/322 039 0-19-079
Madrid2 10/196 40/228 0-25 0-12-0.52 . : Psig<0-00001
Total 11056/20815  37823/56369 080 073087 Pret<0-00001
0 1 2

Odds ratio (5% Cl)

* Flossmann et al. (2007) 369:1603-13. Lancet 49 Y
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British Doctors Aspirin Trial

10

Log-rank p=0-03

TAE)®HYEE 3429

0

TAEYIELEE 1710A

10 15 20 25

N —KH (95%{S#8X ) =0.70 (0.51-0.97)

#Flossmann et al. (2007) 369:1603-13. Lancet
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