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Summary Several studies have suggested an inverse association between use of combined oral contraceptives (OC) and the risk of
colorectal cancer and here we present a meta-analysis of published studies. Articles considered were epidemiological studies published as
full papers in English up to June 2000 that included quantitative information on OC use. The pooled relative risks (RR) of colorectal cancer for
ever OC use from the 8 case-control studies was 0.81 (95% confidence interval (Cl): 0.69-0.94), and the pooled estimate from the 4 cohort
studies was 0.84 (95% CI: 0.72-0.97). The pooled estimate from all studies combined was 0.82 (95% CI: 0.74-0.92), without apparent
heterogeneity. Duration of use was not associated with a decrease in risk, but there was some indication that the apparent protection was
stronger for women who had used OCs more recently (RR = 0.46; 95% CI: 0.30-0.71). A better understanding of this potential relation may
help informed choice of contraception. © 2001 Cancer Research Campaign http://www.bjcancer.com
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A role for reproductive and hormonal factors on colorectal carcinoincluded quantitative information on OC use. They were identified
genesis has long been suggested, since an excess of coloretial reviewing reference lists in relevant papers, manual and
cancer was reported in nuns (Fraumeni et al, 1969); also, seve@mputerized search in Medline and Cancerlit databases, and
studies have found an inverse relation between hormone replaadiscussions with colleagues to update the papers included in the
ment therapy (HRT) and colorectal cancer risk (Herbert-CrotealARC Monograph (IARC Monographs, 1999) and a previous
1998). Over the last two decades colorectal cancer mortality hasview (Franceschi and La Vecchia, 1998). Search strategy
declined more in women than in men in several developed courrcluded a range of synonyms of neoplasms, tumours, or cancer of
tries (La Vecchia et al, 1998). This may be due to earlier or greateolon and/or rectum and of exogenous female hormones, oral
dietary improvements than in men, but exogenous hormones mapntraceptives, oestro-progestins, etc. Studies were eligible only if
also play a role (Fernandez et al, 2000a). information had been obtained from each woman, and OCs were
Several studies have also provided information on use odlistinguishable from hormone replacement and other hormonal
combined oral contraceptives (OC) and the risk of colorectatherapies. For this reason, we did not include a record-linkage
cancer including four cohort studies (IARC Monographs, 1999)cohort study (Risch and Howe, 1995), which reported no associa-
of which three showed relative risks (RR) for ever OC use belowion of OC use with colorectal cancer, and a case-control study
unity (statistically significant in one). There have been 11 case{Gerhardsson de Verdier and London, 1992), which showed an
control studies, none of which showed significantly elevated risksinverse association with the use of any female hormone.
The RRs were below unity for 9 studies, and significant in two A total of 20 papers was reviewed, including 6 from cohort
(IARC Monographs, 1999). (Chute et al, 1991; Bostick et al, 1994; Martinez et al, 1997; Troisi
It is therefore of interest to combine all published data on Ot al, 1997; Beral et al, 1999; van Wayenburg et al, 2000), and 14
and colorectal cancer, to obtain overall and quantitative estimatdésom case-control investigations (Weiss et al, 1981; Potter and
of the potential association for ever versus never use, andicMichael, 1983; Furner et al, 1989; Negri et al, 1989; Kune et al,
according to duration and recency of use. 1990; Peters et al, 1990; Franceschi et al, 1991; Wu-Williams et al,
1991; Jacobs et al, 1994; Kampman et al, 1994; Fernandez
et al, 1996; Kampman et al, 1997; Fernandez et al, 1998; Talamini
et al, 1998). Among the cohort studies, only the more recent of the
Articles considered were epidemiological studies on colorectaiwo papers from the Nurses' Health Study (Chute et al, 1991;
cancer published as full papers in English up to June 2000 thMartinez et al, 1997) were considered. Among case-control studies,
one article (Wu-Williams et al, 1991) included two nonoverlapping
study populations from two different geographical areas, and both
were included in the meta-analysis. There were 5 articles from 3

METHODS

Received 11 September 2000 case-control studies conducted in Italy: 3 of them (Negri et al,
Revised 14 November 2000 1989; Franceschi et al, 1991; Fernandez et al, 1996) from two
Accepted 14 November 2000 companion studies conducted between 1985 and 1992 in Northern
Correspondence to: C La Vecchia Italy, another (Talamini et al, 1998) from a third study conducted
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Table 1 Cohort studies on oral contraceptives and colorectal cancer

Reference Country Population (follow-up) No. of cancers
Chute et al, 1991; Martinez et al, 1997 US Nurses’ Health Study 89 448 (12 years) 501
Bostick et al, 1994 lowa, US 35 215 (4 years) 212

Troisi et al, 1997 US BCDDP 57 528 (10 years) 95

Beral et al, 1999 UK RCGP OC Study 46 000 (25 years) 170 deaths
van Wayenburg et al, 2000 Netherlands 10 671 (18 years) 95 deaths

RCGP = Royal College of General Practitioners; BCDDP = Breast Cancer Detection Demonstration Project.

between 1992 and 1996 in 6 Italian areas, and a pooled ana|yTabIeZ Case-control studies on oral contraceptives and colorectal

(Fernandez et al, 1998) that included all studies; the most rece®@"°®"

results were routinely included.
For each study, details were extracted on study design, numk

Reference Country Cases:Controls

of subjects (cases and controls or person-years), prevalence of Weiss et al, 1981 Washington, State, US 143:707
use, and control of confounding. Primary analysis concerned tf”oter and McMichael, 1983 Adelaide, Australia 155:311
Furner et al, 1989 Chicago, US 90:208

comparlson of ever versus never users of OCs, but the mfluer\ceKune etal, 1090 Melbourne, Australia 190-200
duration and recency of use was assessed, wherever possiblenegyi et al, 1989

most studies, the combination of cancers of the colon and rectuFranceschi et al, 1991

was, in most instances, the primary outcome, but some concernFemandez et al, 1996

only colon cancer, while a few considered colon and rectur’@/amini etal, 1998

| did . l h d Fernandez et al, 1998 Italy 1232:2793
separatg y. We did not assign any qua ity score to eac .stu Y, Bpeters et al, 1990 Los Angeles, US 327:327
no studies were excluded a priori for weaknesses of design or diwu-williams et al, 1991 N. America and China 395:1112
quality. Jacobs et al, 1994 Seattle, US 193:194
The measure of effect of interest is the RR for cohort studieXampman etal, 1994 The Netherlands 102:123

. L . Kampman et al, 1997 Us, KPMC 894:1120
approximated by the odds ratio in case-control studies, and tl P

corresponding statistical significance (95% confidence interva . .
Cl). Summary estimates of the RR were derived using fixel(PMC = Kaiser Permanente Medical Care.
effects models, and heterogeneity was evaluated ugihtest for
heterogeneity (Greenland, 1987) and the Galbraith plot (GalbraitfThere was significant heterogeneity among the case-control studies
1988). (x? = 26.26, 7 d.f.P = 0.0005). This, however, was largely due to
Publication bias was evaluated using funnel plots (Thornton anthe study by Weiss et al (1981), which included in the reference
Lee, 2000) and Egger’s test (Egger et al, 1997). The RRs and Ggsoup both never users of OCs and users of <1 year. After excluding
were abstracted from published papers by two of the authors (ABhis study, the summary RR was 0.72 (95% CI: 0.61-0.85), and the
EF), giving preference to estimates adjusted for multipleheterogeneity was reducegd € 12.59, 6 d.f.P = 0.05). The pooled
confounding factors. When multivariate RRs were not availablegstimate from cohort studies was 0.84 (95% CI: 0.72-0.97), in the
these were computed from exposure distribution as given in thabsence of significant heterogenejy< 4.18, 3 d.f.P=0.24). The
articles. There was however little difference between these and tippoled estimate from all studies combined was 0.82 (95% CI:
multivariate-adjusted RRs. The weighted average of the estimateéll74-0.92). No heterogeneity was present between case-control anc
RRs was computed by giving each study a weight proportional toohort studies. No material differences were observed between
its precision (i.e., the inverse of the variance, estimated, whesummary estimates computed from exposure distribution and those
necessary, by calculating the standard errors from the Clsylerived from multivariate estimates, and hence the fully adjusted
Summary estimates were calculated for the two types of studgstimates were used, whenever available.
separately, as well as in combination. For colon cancer (2 cohort and 9 case-control studies, Figure 2),
A graph was given in which a square was plotted for everyhe summary RR was 0.83 (95% CI: 0.74-0.95), without hetero-
study, whose centre projection on the underlying scale corgeneity between studieB € 0.21). For rectal cancer (1 cohort and
responded to the estimated RR. The area of the square was propdrease-control studies, Figure 3), the summary RR was 0.74 (95%
tional to the inverse of the variance of the natural logarithm of th€l: 0.59-0.93), and the heterogeneity between studies was of
RR (Collaborative Group on Hormonal Factors in Breast Cancehorderline statistical significanc® € 0.05).
1996). Table 3 gives the summary risk estimates according to different
measures of OC use. Duration of use was not related to decrease i
risk, since the overall RR of colorectal cancer was 0.78 for short
duration of use and 0.85 for long duration. Similarly, no consistent
Details of the studies included in the meta-analysis are shown jpattern was evident for colon and rectal cancers. Only 2 studies
Table 1 (cohort) and Table 2 (case-control studies). (Fernandez et al, 1998; Beral et al, 1999) included information on
Figure 1 gives the RRs for ever versus never OC users in the eigteicency of use, and there was some indication that the apparent
case-control and the four cohort studies providing data. The poolgatotection was stronger for women who had used OCs more
RR from the case-control studies was 0.81 (95% CI: 0.69-0.94)ecently (RR = 0.46; 95% CI: 0.30-0.71).

RESULTS
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Table 3 Oral contraceptives and colorectal cancer: summary RR* estimates according to duration and recency of use

RR* 95% CI* Studies
Duration of use (based on reported multivariate RR)
Colorectal cancer
<5 years 0.78 0.64-0.95 Troisi et al, 1997; Beral et al, 1999; Weiss et al, 1981; Fernandez et al,
1998
=5 years 0.85 0.63-1.14
Colon cancer
<5 years 0.81 0.65-1.02 Chute et al, 1991; Fernandez et al, 1998; Peters et al, 1990; Jacobs et al,
1994
25 years 0.79 0.60-1.05
Rectal cancer
<5 years 1.05 0.68-1.64 Chute et al, 1991; Fernandez et al, 1998
25 years 0.94 0.59-1.50
Recency of use (based on reported multivariate RR)
Colorectal
<10 years 0.46 0.30-0.71 Beral et al, 1999; Fernandez et al, 1998
210 years 0.77 0.67-0.89
+RR indicates relative risk; Cl confidence interval.
EVER NEVER STATISTICS ODDS RATIO +
STUDY Case/Controls Case/Controls B SD (B) OR & 95% ClI OR £ SD
Case — control studies i
1981 Weiss 47/164 96/543 -0.52 0.21 ! ——— > 168:036
1983 Potter 18/55 137/256 -0.46 027 — 1.63+0.17
1989 Furner 9/32 80/175 -0.45 0.37 - 0.64 +0.23
1989 Kune 47/39 143/161 -0.30 0.24 : B 1.36 £ 0.33
1991 Wu — Williams/CHN 18/74 188/544 -0.33 0.26 ————.—ll——— 1.72+0.18
1991 Wu — Williams/NA 26/79 163/415 -0.17 0.24 —— 1.84£0.20
1996 Fernandez 30/92 679/900 -0.76 0.19 | 0.47 £ 0.09

1998 Talamini 56/225 451/1323 -0.30 0.15

Subtotal: 251/760 1937/4317 -0.21 0.08
Test for heterogeneity between subtotals: x> (7 d.f.) = 26.26; P = 0.00

|
t
|
|
Cohort studies
1996 Martinez 166/* 335/* -0.17 0.10 ‘ 0.84 +0.08
-
I
|

0.74+0.11

0.81£0.06

1998 Troisi 57/* 273/ —0.00 0.15 1.00 +0.15
1999 Beral 29/* 39/* -0.51 0.21 0.60 £ 0.12
2000 Van Wayenburg *fx 95/* -0.39 0.60 L ’i 0.68 + 0.06
Subtotal: 252/ 742/* -0.18 0.08 d> 0.82 +0.04
f
Test for heterogeneity between subtotals: x? (3 d.f.) = 4.18; P = 0.24 : P=0.0004
1
|
Total: 503/760 2679/4317 -0.19 0.05 ®
Test for heterogeneity between subtotals: x? (1 d.f) = 0.11; P = 0.74 :
|
Test for heterogeneity between subtotals: X (11 d.f.) = 30.55; P = 0.00 |
]
L 1 | 11 I I 1 J
+ Relative to never users of oral contraceptives 0.0 0.5 1.0 15 2.0

* Data not given

Figure 1 Summary of relative risk estimates of colorectal cancer for ever vs. never use of oral contraceptives from case-control and cohort studies

DISCUSSION studies but this was mainly due to one study (Weiss et al, 1981),
which was concluded in the years 1976-1977 and did not include a
This meta-analysis of published studies found a 18% reduction icategory for never OC users. Apart from one other (Kune et al,
colorectal cancer risk among ever OC users. This effect was appd990), this was the only study to show an increased risk among ever
ently stronger for recent OC use, but there was no durationsers, and both suffered from low participation rates among cases
effect. There was more heterogeneity in case-control than in cohg@bout 61%). Since the observed heterogeneity in the meta-analysis
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EVER NEVER STATISTICSSD ® ODDS RATIO +
STUDY Case/Controls Case/Controls B OR & 95% CI OR + SD
Case — control studies :
1983 Potter 10/55 89/256 —-0.69 0.26 —.——JI 0.50+0.13
1989 Kune 24/39 84/161 -0.16 0.35 1 L 1.17+£0.41
1989 Peters 59/62 268/265 -0.02 0.28 1.02+0.28
1991 Wu — Williams/CHN 5/74 73/544 —-0.60 0.38 —_— 0.55+0.21
1991 Wu — Williams/NA 21/79 93/415 -0.18 0.28 . 1.20+0.34
1994 Jacobs 53/52 140/141 -0.15 0.26 - 1.16 £ 0.30
1994 Kampman 46/58 50/63 -0.03 0.38 —t 0.97 +0.37
1996 Kampman 206/280 674/829 -0.15 0.13 <-— 0.86 +0.11
1998 Fernandez 59/323 74412470 —0.46 0.17 _H_ 0.63+0.11
|
Subtotal: 4831022 2215/5144 - 0.19 0.08 <> 0.830.06
Test for heterogeneity between subtotals: x? (8 d.f.) = 12.63; P = 0.13 :
!
|
{
Cohort studies !
1991 Chute 60/* 131/ ~022 015 —-—— 0.80+0.12
|
1994 Bostick 37 175+ ~0.04 018 + 0.96+0.18
|
- Subtotal: 97/ 306/* -0.15 0.11 ¢> 0.86 +0.10
Test for heterogeneity between subtotals: X (1 d.f.) = 0.60; P = 0.44 1
|
I
I}
Total: 580/1022 2521/5144 -0.18 0.06 <> 0.84 £ 0.05
Test for heterogeneity between subtotals: x? (1 d.f.) = 0.08; P = 0.77 H P=0.0046
Test for heterogeneity between subtotals: x? (10 d.f.) = 13.32; P = 0.21 :
|
I R O B

+ Relative to never users of oral contraceptives
* Data not given

Figure 2 Summary of relative risk estimates of colon cancer for ever vs. never use of oral contraceptives

EVER NEVER STATISTICS ODDS RATIO +
STUDY Case/Controls Case/Controls B SD (B) OR & 95% CI OR + SD
T
Case — control studies I
1983 Potter 8155 48/256 -036 043 B 0.70+0.30
|
1989 Kune 23739 50/161 —om 0.36 . ————————Jr0ezoma
|
1991 Wu — Williams/CHN 13/74 115/544 -0.36 0.30 +— 0.70+0.21
1991 Wu — Williams/NA 5/79 70/415 -0.92 0.35 é.—ll— 0.40£0.14
1998 Fernandez 30/323 399/2470 -0.42 0.22 * 0.66£0.15
Subtotal: 79/570 691/3846 -031 0.14 <> 0.73+£0.10
Test for heterogeneity between subtotals: x? (4 d.f.) = 11.20; P = 0.02 :
i
I
|
Cohort studies !
1997 Martinex e e —0.27 022 4‘_ 0.76 +0.17
|
Subtotal: *[* o -0.27 0.22 <H:> 0.76 £0.17
Test for heterogeneity between subtotals: x? (0 d.f.) = 0.00; P = |
I
I
I
Total: 79/570 691/3846 -0.30 0.12 <> 0.74 £ 0.09
Test for heterogeneity between subtotals: x? (1 d.f.) = 0.02; P = 0.88 | P =0.0101
I
Test for heterogeneity between subtotals: x> (5 d.f.) = 11.23; P = 0.05 :
{ | ! ] | ] | j

+ Relative to never users of oral contraceptives 0.5 1.0 15 2.0
* Data not given

Figure 3 Summary of relative risk estimates of rectal cancer for ever vs. never use of oral contraceptives

was attributable to two of the studies included, we chose to use theWith reference to publication bias, we decided a priori not to
fixed effect model rather than the random effect model, which isearch for unpublished data or abstracts, and to exclude studies no
preferable when the heterogeneity has no simple explanatidmased on personal questionnaires. Studies with null results or small
(Greenland, 1987). sample sizes are less likely to be published (Dickersin and Min,

© 2001 Cancer Research Campaign British Journal of Cancer (2001) 84(5), 722-727
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1993). In the present meta-analyses, however no significant asyriampagnoli C, Biglia N, Cantamessa C, Lesca L, Lotano MR and Sismondi P

metry was present in the funnel plots, and this can be considered (1998) Insulin-like growth factor | (IGF-1) serum level modifications during
n indicator of the validity of the r It transdermal estradiol treatment in postmenopausal women: a possible

a (_:a ororthe validity or the resufts. i bimodal effect depending on basal IGF-I valu&gnecol Endocrinol2:

An important problem concerns allowance for potential 259-266

confounding factors, including diet, physical activity, socio- Chute CG, Willett WC, Colditz GA, Stampfer MJ, Rosner B and Speizer FE (1991)
economic indicators and other correlates of colorectal cancer A prospective study of reproductive history and exogenous estrogens on the
(Potter et al, 1993, 1999). However, the fact that the use of multjx 1Sk of colorectal cancer in womeBpidemiology: 201-207

. L. . . . ,Collaborative Group on Hormonal Factors in Breast Cancer (1996) Breast cancer
variate RRs gave similar pooled estimates to unadjusted ones indic- and hormonal contraceptives: Collaborative reanalysis of individual data on
ates that the confounding or modifying effect of major considered 53 297 women with breast cancer and 100 239 women without breast cancer
covariates is unlikely to be substantial. from 54 epidemiological studiesancet347: 1713-1727

Most data were collected in the 1980s and 1990s from Womelaickersin K and Min YI (1993) Publication bias: the problem that won't go away.
with a mean age of 55 to 60 years, and therefore largely refer Ann N Y Acad SAi03 135-146
g Y ! gely E’os Santos Silva | and Swerdlow AJ (1996) Sex differences in time trends of

OC use between the mid 1960s and the mid 1980s. No information  cojorectal cancer in England and Wales: the possible effect of female hormonal
was available on type of OC, but no heterogeneity or systematic factors.Br J Cancer73; 692-697
trend by calendar year was observed. Egger M, Davey Smith G, Schneider M and Minder C (1997) Bias in meta-analysis

; detected by a simple, graphical t&tMed J315 629-634
Female hormones may protect against colorectal cancer asEfletiq F, Garrouste F, Remacle-Bonnet M, Sastre B and Pommier G (1994)

result of Changes in bile syntheS|s and secretion, which lead to Alterations in serum levels of insulin-like growth factors and insulin-like
reduced concentration of bile acids in the colon (McMichael and  growth-factor-binding proteins in patients with colorectal carined Cancer
Potter, 1985). Other biological mechanisms may however be 57 491-497

involved, and none of them appears clearly established. Oestrogel:r%nandez E, La Vecchia C, D’Avanzo B, Franceschi S, Negri E and Parazzini F

L : . . (1996) Oral contraceptives, hormone replacement therapy and the risk of
inhibit the growth of colon cancer cells in vitro (Lointier et al, colorectal canceBr J Cancer73: 14311435

1992), and oestrogen receptors have been identified in normal aggnandez E, La Vecchia C, Franceschi S, Braga C, Talamini R, Negri E and
neoplastic colon epithelial cells (Thomas et al, 1993). The Parazzini F (1998) Oral contraceptive use and risk of colorectal cancer.
oestrogen receptor (ER) gene might play a tumour suppressor role, Epidemiologyd: 295-300

: : . ernandez E, Bosetti C, La Vecchia C, Levi F, Fioretti F and Negri E (2000a) Sex
since the hypermethylatlon of the promotor region of the ER geng differences in colorectal cancer mortality in Europe, 1955-10996J Cancer

results in a reduced expression and deregulated growth in colonic pey9 99_104
mucosa (Issa et al, 1994). Oestrogens may reduce serum insulfernandez E, Franceschi S and La Vecchia C (2000b) Colorectal cancer and
like growth factor-I (IGF-1) (Campagnoli et al, 1998), a mitogen hormone replacement therapy: a review of epidemiological studgrsMenop

that has been linked to an increased risk of colorectal cancer (el SOCGG_BS‘“d La Vecchia C (1998) Oral contracept 4 colorectal
. . . rancescni an a veccnia ral contraceptives and colorectal tumors.
Atiq et al, 1994; Giovannucci et al, 2000). s

X L A review of epidemiologic studie€ontraceptiorb8: 335-343

Available data therefore suggest that OC use is inversely relat@ganceschi s, Bidoli E, Talamini R, Barra S and La Vecchia C (1991) Colorectal
to the risk of colorectal cancer. These results are in broad agree- cancer in northeastern Italy: reproductive, menstrual and female hormone-
ment with the descriptive epidemiology of colorectal cancer (dos  related factorstur J Cancer7: 604-608

Santos Silva and Swerdlow. 1996: Fernandez et al 2000a) Wimaumeni JF, Lloyd JW, Smith EM and Wagoner JK (1969) Cancer mortality among
th b fi f K ! | t.’ bet HRT ' d col ’ tal nuns; role of marital status in etiology of neoplastic disease in wahiéatl
e observation of an inverse relation between and colorectal ~ancer insu2 455-468

cancer risk (Herbert-Croteau, 1998; Fernandez et al, 2000b), amdmer SE, Davis FG, Nelson RL and Haenszel W (1989) A case-control study of
with biological hypotheses and experimental findings on the large bowel cancer and hormone exposure in wo@ancer Reg9;
physiologic and molecular pathways of colorectal cancer (Mc-  #936-4940

. K . Ibraith RF (1988) A note on graphical presentation of estimated odds ratios from
Michael and Potter, 1985; Potter, 1999). A better understanding S several clinical trialsStatist Med/- 889-894

this potential relation may help informed choice of contraceptionserhardsson de Verdier M and London S (1992) Reproductive factors, exogenous
(La Vecchia et al, 1996). Some aspects, however, remain unde- female hormones, and colorectal cancer by sulSitecer Causes Contrét

fined, including the risk profile with duration and recency of use, ~ 355-360
and the possibility of confounding. The issue of causal inferencgiovannucci E, Pollak MN, Platz EA, Willett WC, Stampfer MJ, Majeed N, Colditz

. . . R . GA, Speizer FE and Hankinson SE (2000) A prospective study of plasma
for the observed association is therefore still open to discussion. insulin-like growth factor-1 and binding protein-3 and risk of colorectal

neoplasia in womerCancer Epidemiol Biomarkers Prév345-349
Greenland S (1987) Quantitative methods in the review of epidemiologic literature.
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