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Figure One: Number of new cases and rates by 
age, female breast cancer, UK, 1999

©Cancer Research UK

Table Two: Risk of developing breast cancer by age, 
England, 1996
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Figure Seven: Estimated cumulative incidence of breast 
cancer in developed countries if women had family sizes and 
breastfeeding patterns typical of developing countries.

©Cancer Research UK

Table Three: Oral contraception and the relative risk of 
breast cancer

©Cancer Research UK

Figure Eight: Estimated cumulative incidence of breast 
cancer per 100 women in developed countries, according to 
the number of alcoholic drinks consumed each day.
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Figure Eleven: Relative five year survival (%) female breast 
cancer, by age, England, women diagnosed 1993-1995

©Cancer Research UK

REPRODUCTIVE FACTORS & 
BREAST CANCER

• Menstrual history
Early menarche/late menopause � risk

• Parity
1st child after 30yrs/nulliparity � risk
Multiple pregnancies � risk

• Breast feeding � risk
• Contraception OCP no effect
• Fertility treatment IVF no effect

WOMEN & BREAST CANCER
REPRODUCTIVE FACTORS

• Average age of first pregnancy in the UK = 28 
years

(risk of breast cancer at 30years <1:1000)

• Increasing number of women are delaying 
stating a family (? effect of socioeconomic 
status)

• 25% of women with breast cancer are 
premenopausal

BREAST CANCER & FERTILITY
CLINICAL ASSESSMENT

• Age
• Menstrual history

– menarche

– OCP usage

– change in cycle

• Reproductive history
• Family age of menopause

BREAST CANCER & FERTILITY

• All the eggs a woman ever produces are 
present in fetal ovaries at 7-10 week 
intrauterine life

• At birth 1-2 million eggs
• At puberty ~ 300,000 eggs
• Rate of loss of eggs accelerates after age 

38years (and quality declines)

BREAST CANCER & FERTILITY
DEFINITION OF MENOPAUSE (1)

• Menopause: >12 months without a period

(if over 50yrs)

• Treatment-related amenorrhoea of at least 24 
months without a period in premenopausal 
woman (aged under 50yrs)
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BREAST CANCER & FERTILITY
DEFINITION OF MENOPAUSE (2)

(BLOOD TESTS)

*FSH 18 – 150 mIU/ml

LH 16 – 64   mIU/ml

**Oestradiol <50   pg/ml

*FSH is the most sensitive

**Level influenced (� ) by Tamoxifen

i.e. difficult to determine menopausal status in women on 
Tamoxifen

BREAST CANCER & FERTILITY
TESTS OF OVARIAN FUNCTION

• FSH – measure in early follicular phase
– Inhibin B

• G-test – dynamic test of ovarian stimulation by 
GnRH analogue (buserelin) subcutaneously to 
stimulate oestrogen (measured at 24h)

(N.B. Have to discontinue Tamoxifen for at least 2 
months)

BREAST CANCER & FERTILITY

• Chemotherapy may affect fertility by 
“using” up residual eggs and causing a 
menopause

• Even if periods return a menopause will be 
earlier after chemotherapy

• Tamoxifen was designed as a fertility 
agent ! (before being used in cancer)

BREAST CANCER & FERTILITY
EFFECTS OF CYTOTOXICS

Depletion of primordial follicles

Amenorrhoea

Immediate Treatment-related

menopause amenorrhoea

Early menopause

BREAST CANCER & FERTILITY
EFFECTS OF CYTOTOXICS

• Class-related (alkylating agents e.g. 
cyclophosphamide are worse)

• Dose-related

• Schedule-related (more is worse)

• Age-related Probability of menopause during the first 
year after diagnosis
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BREAST CANCER & FERTILITY
PROTECTION OF OVARIAN FUNCTION (1)

• GnRH analogues (e.g. Zoladex)

• Embryo cryopreservation (only if she has a 
partner or donor sperm)

• Ovarian tissue banking (still experimental)

BREAST CANCER & FERTILITY
PROTECTION OF OVARIAN FUNCTION (2)

GnRH analogues

• May inhibit loss of primordial follicles

• May reduce growth stimulation of follicles

(by reducing LH and FSH surge)

• 1 positive rat study

• Clinical data uncertain

BREAST CANCER & FERTILITY
PROTECTION OF OVARIAN FUNCTION (3)

GnRH analogues
OPTION TRIAL

Premenopausal ER–ve

require surgery and/or chemotherapy

Randomise

Chemotherapy Gosrelin 
pre/during/post

chemotherapy
Endpoints
Primary Rate of Menopause
Secondary QoL

Incidence menopausal symptoms
Bone mineral loss
Hormone deals
Menstruation history
Incidence of pregnancy

BREAST CANCER & FERTILITY
GERM CELL CRYOPRESERVATION

• Freezing oocytes/ovarian tissue is experimental

• Embryo cryopreservation
• a partner

• funding
• ovarian hyperstimulation

(GnRH analogue/Tamoxifen)

• Risks - safety uncertain (especially ER+ cancer)

- may delay chemotherapy

Q) Can I select out embryos that don’t have 
a cancer gene ?

A) Not yet (will need HFEA approval)

BREAST CANCER & FERTILITY
MANAGEMENT OF OVARIAN FAILURE

• Hot flushes

– phyto-oestrogens (Sage)

– venlafaxine

• Dyspareunia - local oestrogen cream

• Libido - check testosterone

• Bone - monitor bone mineral density

(? funding)
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Q) Can I have HRT ?

A) Depends on:

Your age

Your symptoms

Your cancer

BREAST CANCER & LIBIDO

• Libido may decrease because of
- body image (surgery/hair etc)
- side effects of treatment
- relationship problems

BUT
• We can help !!!

- check hormones
- gynaecological review
- psychosexual counselling

CONTRACEPTION AFTER 
BREAST CANCER

• Chemotherapy and Tamoxifen are not
contraceptives

• Periods can return (you won’t know when you 
ovulate)

• Barrier methods preferred

1) Chemotherapy/Tamoxifen interfere with OCP

2) Can’t be on Tamoxifen and OCP

Q) Can I have a baby after I’ve had breast 
cancer?

A) Yes but not for 2-3 years because � risk of 
relapse with early pregnancy.

Issues to consider include:

1)  Your own fertility

2)  ER status (need for endocrine treatment)

3)  Your own risk of recurrence

Q) Will by baby inherit cancer ?

A) Generally NO

But some cancers may be genetic (Br Cal 
and 2) and in these there is a 50% chance 
of passing on a cancer gene

RELATIVE RISK OF MORTALITY
FROM BREAST CANCER

ASSOCIATED WITH SUBSEQUENT PREGNANCY

Total Deaths Woman Relative r isk
No. (%)                  - yrs at r isk mor tality

(95% CI )
Women with no
subsequent 
pregnancies (265) 34 (15) 2,165 1.0

Women with any
subsequent 
pregnancies (53) 5 (39) 495 0.8 (0.3-2.3)

Velentgas et al 1999
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Frequency of Different Pregnancy Outcomes after  Breast Carcinoma

Women with > 1
pregnancies with Pregnancies with
this outcome this outcome

Outcome (N = 53) No. (%) (N=87) No. (%)

Single live birth 36 (68) 41 (47)

Multiple birth 1 (32) 1 (31)

Stillbirth (>20 weeks’ gestation) 0 0

Miscarriage (<20 weeks’ gestation) 15 (28) 21(24)

Ectopic pregnancy 1 (32) 1 (31)

Induced abortion 15 (28) 20 (23)

Pregnant at time of contact 3 (36) 3 (33)

Velentgas et al 1999

PREGNANCY AFTER PRIMARY BREAST 
CANCER

Number of
Patients

Number
Pregnancies

Live Bir ths/
Malformation

Abortion
Spontaneous
/Induced

25 23 19/0 2/10

17 19 5/0 1/13

21 23 16/0 0/7

Sutton 1990,  Valagussi 1995,  Malamos 1995

PSYCHOLOGICAL ISSUES (2)

132 Cancer Survivors Diagnosed aged <35 
years

• Concerns: 
30% damage to offspring’s future health.
38% believe offspring have     cancer risk

But only 
34% have discussed issues with 

doctor/nurse.
31% would like another child

(but only 7% become pregnant).

(Schover et al) 

BREAST CANCER & CHEMOTHERAPY
DISCUSSIONS REGARDING 
REPRODUCTIVE HEALTH

164 premenopausal women   (for menopause)

107 (aged <45yr) (for fertility)

Several hospitals in US 1996-1999

Questionnaire

Telephone interviews (~ 3.7mth after diagnosis 
i.e. after 1st chemo)

Duffy et al 2005

BREAST CANCER & FERTILITY
DISCUSSIONS REGARDING REPRODUCTIVE HEALTH

(US STUDY % DISCUSSING SIDE EFFECTS)

2.36.328.941.784.090.0Impact on 
normal life

7.115.044.637.596.598.5Side effects

4.82.56.09.028.534.1Fertility

13.16.37.224.361.168.2Menopause

O/G

n= 84

GP

n=80

Radiation 
oncology 

n=83

Surgeon

n=144

Medical 
Oncologist

n=144

All 
doctors
n=144

Factor 
discussed

FACTORS AFFECTING RECALL 
OF FERTILITY DISCUSSION*

Odds Ratio (95% CI)

Increased recall
Problems of communication 4.02 (1.34-12.14)
with doctor

Decreased recall
Anxiety in medical situations 0.48 (0.26-).88)
Increasing aged 0.88 (0.79-0.98)

* Multivariate analysis

Duffy et al 2005
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FACTORS AFFECTING RECALL OF 
MENOPAUSE DISCUSSION*

Odds Ratio (95% CI)

Increased recall
Hormonal treatment 2.99 (1.04-7.29)
Early stage disease 5.16 (1.13-20.30)

Decreased recall
� 4 doctors 0.45 (0.19-1.07)
Having children 0.40 (0.14-1.14)

*Multivariate analysis

Duffy et al 2005

CANCER DURING
PREGNANCY

Tumour Type Incidence Reference
Breast 1 in 500 pregnancies 

(2.8% of all breast cancers) Anderson, 1979

Cervix 1 in 1,240 pregnancies 

(2.9% of all breast cancers) Allen & Nisker, 1986

Melanoma 1 in 357 pregnancies Smith, 1969

Ovary 1 in 9,000-25,000 pregnancies Lutz, 1997

Vulva 1 in 8,000 pregnancies Lutz, 1977

Vagina 1 in 37,000 pregnancies Lutz, 1977

Endometrium 10 cases Lutz, 1977

Leukaemia 1 in 37,500 pregnancies McLain, 1974

Hodgkin’s Disease 1 in 6,000 pregnancies Escudier, 1994

Incidence of Common Cancers dur ing Pregnancy

Age-specific prevalence of malignancies in women of childbearing age, 
1984 to 1988

Breast Cancer During Pregnancy

Maternal Fetal 

Outcome Outcome

Family outcome

(Current and future children)

BREAST CANCER IN PREGNANCY
MATERNAL ISSUES

• Effect of pregnancy on cancer
• Effect of pregnancy on treatment decisions
• Effect of treatment on future fertility
• Effect of cancer and treatment on fetus
• Life expectancy and care of baby
• Future pregnancies
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CHARACTERISTICS OF BREAST 
CANCER IN PREGNANCY

• STAGE 
Stage 1 28%

2 30%
3/4 42%
(Inflammatory 1-5%-4%)

Histology
- Similar to non-pregnant controls.

(Grade 3, ER-re)
- One series increased incidence vascular invasion 

(Ishida 1992)
- One series increased HER-2 (Elledge 1993) Overall survival of patients from time of breast cancer diagnosis

Zemlickis et al

Caus e-spec ific survi val for  breast cancer

Compar ison of pregnant women vs  non-pregnant control s

BREAST CANCER DURING PREGNANCY
ISSUES FOR FETUS

• Congenital abnormality

• Prematurity

• Low Birth Weight

• End organ Damage

• Cognitive Function

• Fertility

• Risk of Malignancy

(acquired and genetic)

FIRST TRIMESTER

• Anaesthetic risk - miscarriage

- congenital abnormality

• Cytotoxic risk - congenital abnormality

10% single agent

25% combination

• Radiation risk - congenital abnormality

(diagnostic imaging) - childhood leukaemia

Termination usually advised

BREAST CANCER IN PREGNANCY:
DIAGNOSIS

• Core biopsy rather than cytology

• Ultrasound/MRI in preference to mammography

• Staging - only if clinically indicated.

Blood tests
* MRI (bone, liver, brain)
+ CXR

*avoid gadolinium
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Lubchenko et al 1966

DELIVERY & LACTATION

• Fetal viability at 32 weeks = term delivery.

• Time delivery to avoid neutropenic nadir
(      risk neonatal haemorrhage infection).

• Suppress lactation if further chemotherapy 
is planned (concentration in breast milk).

CHEMOTHERAPY IN UTERO:
LATE EFFECTS

• Little direct data (despite NCI database)

•?Extrapolate from survivors of childhood cancer

- Growth: normal on completion of therapy

- Gonadal function = alkylating agents cause later 
fertility in boys

- Carcinogenesis   = mutogenic effects of 
chemotherapy

= genetics of familial cancer 
syndrome anecdotal reports only

?Need for follow up protocol

PSYCHOLOGICAL ISSUES (1)

• Support through termination, duration and 

severity of grief reaction. 

• Support through early delivery.

• Issues regarding suppression of lactation.

• Anxiety about the children. 

• Anxiety about future fertility. 

SUMMARY
PREGNANCY IN BREAST CANCER

• Decisions must be individualised.

• Multidisciplinary approach.

• After second trimester breast cancer. 
treatment does not need to be compromised 
in pregnancy.

• Future fertility may be compromised but fetal 
outcome of successful pregnancies is not 
affected. 

THE END


