Is there a link between breast cancer and abortion: a review of the literature.
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Abstract

The hormonal changes that take place in pregnancy cause breast tissue to proliferate and differentiate.  Abortion interrupts this process and may leave the proliferated, undifferentiated breast tissue at higher risk of carcinogenesis.  This review explains the supposed difference in effects of induced and spontaneous abortion upon the breast tissue and examines the literature for a link with breast cancer.  Further sub-categories are looked at including parity; number of abortions; gestation and maternal age at abortion.  A comparison of retrospective and prospective studies is made and possible sources of bias identified.

There is no evidence to support a link between spontaneous abortion and breast cancer.  Absence of a link with induced abortion is less clear and we suggest that further research concentrates on investigating any relationship.  We consider that prospective research, with point of entry at first termination is used. 
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Introduction

It has been posited that an abortion, spontaneous or otherwise, may leave the breast tissue in a state which renders it highly susceptible to carcinogens.1,2,3  It would seem reasonable to hypothesise that the incidence of breast cancer should increase after an abortion.  A good deal has been published in both support and rejection of this hypothesis.  Papers which have supported the hypothesis are mainly retrospective studies; those not in favour tend to be prospective studies.4  Other studies have attempted to find factors which modify this suggested risk, such as number of abortions; spontaneous or induced; gestation; maternal age and previous viable pregnancies.  A review of the current literature on this subject was carried out using Pubmed and Medline search engines.  Search terms used include “termination”; “miscarriage”; “spontaneous”; “induced” and “breast cancer.”

Definitions

In this review, spontaneous abortion pertains to those naturally occurring abortions of foetuses before 24 weeks gestation.  Induced are those pregnancies terminated by surgical or medical interventions.

Retrospective and prospective studies and bias by recall or disclosure.

The body of literature before the late 1990’s was retrospective in nature and that afterwards, mainly prospective (table 1).  Retrospective data may be subject to bias by recall or disclosure when dealing with such an emotive subject as abortion.  Subjects with a diagnosis of breast cancer are more likely to have reported previous abortions than their healthy age matched controls.4
Another source of bias may be that women who are trying to start a family, may detect pregnancies that end in a spontaneous abortion more often than those who are not, due to an increased vigilance and the use of pregnancy testing.  In women who do not want a pregnancy and, indeed those who have undergone induced abortion, some spontaneous abortions may be held to be late menses.1
These sources would tend to bias the data away from the null hypothesis.1,4
Table 1 : Studies considered

	Author
	Country
	Year
	Prospective (P) , retrospective (R) or meta-analysis (M)
	O-R  (CI) Spontaneous
	O-R  (CI) Induced

	Brewster 5
	Scotland
	2005
	R
	1.02 (0.88-1.18)
	0.80 (0.72-0.89)

	Beral 4
	World-wide
	2004
	M
	0.98 (0.92-1.04)
	0.93 (0.89-0.96)

	Lash 6
	USA
	2004
	P
	
	0.91 (0.79-1.05)

	EPIC7
	France/Greece/UK
	2003
	P
	1.03 (0.90-1.16)
	0.93 (0.80-1.04)

	Paoletti8
	France
	2003
	R
	1.05 (0.95-1.15)
	0.91 (0.82-0.99)

	Mahue-Giangreco9
	USA
	2003
	R
	1.00 (0.71–1.41)
	1.05 (0.75–1.48)

	Erlandsson10
	Sweden
	2003
	P
	0.78 (0.65-0.940
	0.71 (0.57-0.89)

	Goldacre11
	USA
	2001
	R
	0.92 (0.66, 1.25)
	0.83 (0.74- 0.93)

	Newcomb12
	USA
	2000
	R
	
	0.9 (0.5-1.6)

	Lazovich13
	USA 
	2000
	R
	
	1.1 (0.8-1.6)

	Melbye14
	Denmark
	1997
	P
	
	1.00 (0.94-1.06)

	Brind15
	USA
	1996
	M
	
	1.3 (1.2-1.4)

	Daling16
	USA
	1994
	R
	0.9 (0.7-1.2)
	1.5 (1.2-1.9)

	Howe17
	USA 
	1989
	R
	1.5 (0.7-3.7)
	1.9 (1.2-3.0)


Studies considered in this review and quoted in the text, by first author. O-R = odds ratio.  CI = 95% confidence interval, either stated or derived from published standard errors.

Effects of pregnancy hormones upon the female breast

During pregnancy, mammary tissue proliferates and differentiates under the influence of several hormones including oestrogens,  progestergens, prolactin and human placental lactogen.1  These hormones are maternal, embryonic/foetal and placental in origin.  Mammary stem cell proliferation occurs up to the late second trimester and that of differentiation occurs in the third – apparently under the influence of human chorionic gonadotrophin (hCG).2 In experiments using animal models it has been suggested that undifferentiated, proliferated terminal duct and lobular cells increase the susceptibility of breast tissue to carcinogens.1,2,3

Abortions which occur before the third trimester will leave the breast tissue in this undifferentiated state and therefore the women at higher risk of breast cancer than those who have carried their pregnancies into the third trimester, when differentiation occurs.2
Differences between spontaneous and induced abortions and their effects on breast tissue.

It has been postulated that induced abortion may be more strongly associated with an increased risk of breast cancer than spontaneous abortion due to differing effects on breast tissue.1
One American study examined two cohorts of women undergoing spontaneous and induced abortions in the 1970s and 1990s respectively.  In the 1970’s cohort, spontaneous abortion occurred on average at a lesser gestation than induced abortion.18 This would mean that the breast tissue of women with induced abortion would on average be exposed to the above hormones for a longer period of time, allowing greater proliferation of undifferentiated breast tissue.  In the 1990’s cohort, the differences in gestation between the spontaneous and induced groups were reduced due to a trend for earlier induced abortions.  Interestingly, most women developing breast cancer in the 1970’s cohort would have done so in the 1990s, due to the lag time between abortion and diagnosis of the disease. Due to this lesser difference between gestations seen in the 1990’s cohort, any link between induced abortion and breast cancer may be reduced in future.1
Spontaneous abortion is usually preceded by embryonic or foetal demise before 8 weeks.  The none viable products of concenception are retained within the uterus for some time after, until they are eventually spontaneously aborted.19 This demise results in a dramatic decrease in hormone levels (50% of oestrogens produced by placenta at 7 weeks).1 Thus, at the time of  induced abortion the hormone levels are much higher than in spontaneous abortions at equivalent gestations.

 It appears that women who have spontaneous rather than induced abortions have more full term pregnancies and a lesser time between these pregnancies.1 It is thought that a full term pregnancy may allow final differentiation of the breast tissue and thus decrease the risk of breast cancer.  Those who have induced abortion seem to be more likely to use long-term contraception,1 including the combined oral contraceptive pill which in itself is an independent risk factor for breast cancer20 and, perhaps, less likely to have a pregnancy again.1
Differences in risk of breast cancer between spontaneous and induced abortion

A few studies have suggested that there is an increased risk of breast cancer with induced abortion.  Howe et al in 1989 suggested an odds ratio (OR) of up to 1.9.17 (95% Confidence Interval (CI) 1.2-3.0) Generally these studies have been retrospective studies.  A meta-analysis of 23 studies by J Brind et al in 1996 gave an overall odds ratio of 1.3 (95% CI 1.2-1.4) for induced abortion and breast cancer, independent of spontaneous abortion.15  The  majority of those carried out prospectively  since, suggest that there is no difference in or, indeed no increase in the incidence of breast cancer between the two groups.  A prospective study by Paoletti et al in 2003 detected a slight increase in post-menopausal breast cancer for those women having had a spontaneous abortion (odds ratio 1.14 (95% CI 1.01-1.28, p=0.005) and 1.16(95% CI 1.04-1.30 p<0.0008), parous and nuliparous respectively).7  The crude odds ratio when not stratified for menopausal status was 1.05 (95% CI 0.95-1.15) and not significant.

Gestation at time of abortion

For the reasons explained above it has been suggested that the time breast tissue is exposed to gestational hormones may increase breast cancer risk by producing a greater number of proliferated, undifferentiated stem cells.1,2,3
A  Danish study (Melbye et al10) only looked at women who had had induced abortions.  The legal maximum gestation in Denmark for induced abortion for non-medical reasons is 14 weeks. Thus, data from abortions at gestations greater than 14 weeks was less available.  The authors suggested their findings should be extrapolated beyond this with care but, did find a significant increase in breast cancer risk for second trimester induced abortions (odds ratio1.38 (95% CI 1.00-1.90)10). V Beral et al conducted a meta-analysis of 53 previous epidemiological studies which involved some 83000 women. They could not detect any variation in risk with gestation.4
Number of abortions

Several studies have looked at breast cancer risk and number of abortions in the same patient.  V Beral et al (2004) found no correlation between the two in a reanalysis of 53 studies, involving 83,000 women.4 This was supported by P A Wingo et al in an earlier descriptive review in 1997.12  X  Paoletti et al (2003)7 reported a decrease in incidence of breast cancer in premenopausal women as number of abortions increased – a finding which M Mahue-Giangreco et al (2003)8 corroborated. However, the same study also quoted an increase when postmenopausal women were considered.  G Erlandsson et al (2004)9 stated that their “data suggest a protective effect of pregnancies regardless of outcome.”  Several other studies have also observed a protective effect from an increasing number of abortions.

Previous term pregnancy

It has been shown that pregnancies carried into the third trimester, allow differentiation of the breast tissue to be completed.2,3  Thus, any further pregnancy which may end in an abortion should not leave proliferated, undifferentiated cells which are more highly sensitive to carcinogens.2,3 

There was less data published on this matter, and some of it contradictory – some studies finding a decrease in breast cancer risk in parous women undergoing abortion and others finding an increase.  One large meta-analysis calculated an odds ratio of 1.33 (95% CI 1.07-1.59) for nuliparous versus parous when prospective studies looking at spontaneous abortion were considered.4
Age at time of abortion

Some studies revealed a link between breast cancer and maternal age at abortion.  Several retrospective studies suggested a possible link for those under 25 and over 30.14  Once again, these findings were not supported by the main body of prospective research.

Discussion

There have been at least two large meta-analyses and several prospective studies in the last few years that have attempted to answer the question “is there a relationship between breast cancer and abortion?”  From a review of the literature there seems little to support and much to refute this.  One large meta-analysis has suggested a link with induced abortions – a finding which has ramifications on how women wishing to undergo such a procedure should be counselled.  Indeed, several States in the USA have already passed legislation that an increased risk of breast cancer should be stressed for all those receiving a termination of pregnancy.  Several large prospective studies fail to concur and at least one finds that there may be a stronger relationship between breast cancer and spontaneous abortion.  Most strikingly, many of the studies carried out retrospectively would appear to support the hypothesis, whereas, the majority of those carried out prospectively reject this in favour of the null hypothesis.  Attempts to stratify cases by parity, age and other variables have been the subject of fewer investigations and there is little powerful evidence in support or rejection of these variables.  Retrospective studies show conflicting results due to bias by recall or disclosure.4  It seems that the answer to the question is still far from clear.  Indeed it is important to identify which is the most important question.  In our opinion this is “does induced abortion lead to an increased risk of breast cancer?”  Given that the incidence of induced abortion is increasing in the UK(ref) it is important that an answer is found so that we can provide accurate information to women.  Further research is required and should be concerned with large prospective, multi-centered, cohort studies, such as the European Prospective Investigation into Cancer and Nutrition (EPIC project4,6). However, to minimize recall and disclosure bias, point of entry should be set at time of first abortion.
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