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Pregnancy after breast cancer
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Eligibility / Procedures / End Points
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• Women aged 42 years or 
younger

• Stage I-III HR+ breast 
cancer, received adjuvant 
endocrine therapy for 18-30 
months

• Wished to temporarily 
discontinue endocrine 
therapy to attempt 
pregnancy 

• Could have received 
previous chemotherapy, 
with or without fertility 
preservation

• No clinical evidence of 
recurrence

• Discontinued endocrine therapy 
within 1 month before enrollment

• 3-month washout period before 
attempting pregnancy

• Duration interruption: up to 2 
years to allow for attempting 
pregnancy, conception, delivery, 
and breast-feeding

• Assisted reproductive technology 
was allowed, strongly 
encouraged If pregnancy did not 
occur after 1 year

• After pregnancy and breast-
feeding or after unsuccessful 
conception, resumption of 
endocrine therapy to complete 
the planned 5-10 years was 
strongly recommended.

• Primary end point: number of 
breast cancer events: ipsilateral 
or locoregional invasive disease, 
distant recurrence, or 
contralateral invasive breast 
cancer during the total patient-
years of follow-up.

• Prespecified time-to-event end 
points: freedom from a breast 
cancer event and freedom from 
distant breast cancer recurrence

• Secondary end points: ability to 
become pregnant, pregnancy 
outcomes, birth outcomes, 
breast-feeding, use of assisted 
reproductive technology, 
resumption of endocrine therapy
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Statistical Analysis
• 2% annual risk of a breast cancer event 

was acceptable (4% was unacceptable) 
based on SOFT/TEXT

• Planned sample of 500 patients
• Primary analysis planned after 1600 

patient-years of follow-up. If 46 or less 
breast cancer events were observed the 
interruption of endocrine therapy to attempt 
pregnancy would be considered safe

External control cohort 1499 patients from 
SOFT/TEXT who would have been eligible for the 
POSITIVE trial.

Three methods to compare proportion of patients 
who were free from breast cancer events and free 
from distant recurrence of breast cancer in the 
POSITIVE trial with those in the control cohort. 

1) bootstrap matching method 

2) direct-comparison method of results in the 
treatment-interruption group with the results in 
the unadjusted control cohort

3) Use of multivariable Cox proportional- hazard 
models, estimated hazard ratios
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Results
• Median follow up: 41 months
• Median time from breast cancer DX to 

enrollment: 29 months
• Median age at enrollment: 37 years (range, 

27-43), 34% <35 years
• 93% stage I-II disease; 29% had 1-3+LNs, 

4.5% had 4-9 +LNs
• 62% had received chemotherapy
• 73% had resumed endocrine therapy at 

some point after interruption (50% within 26 
months)

• 44 patients in the treatment-interruption 
group had a breast cancer event, (safety 
threshold 46 events)

• 3-year incidence of  breast cancer events 
8.9% (95%CI, 6.3 to 11.6) compared to 
9.2% (95%CI, 7.6 to 10.8) in the external 
control cohort

• 22 distant recurrences, 3-year incidence of 
4.5% (95% CI, 2.7 to 6.4) compared to  
5.8% (95% CI, 4.5 to 7.2) in the control 
cohort

• Nothing outstanding in the subgroup 
analysis
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Figure 2. Cumulative Incidence of Breast Cancer Events
and Distant Recurrences
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Pregnancy outcomes
• Younger age was the only factor that was 

substantially related to successful 
pregnancy: 86% of <35 y/o becoming 
pregnant; 76% 35-39 y/o; 53% 40-42 y/o

• 43% used assisted reproductive technology
• Cumulative incidence of first pregnancy: 

29% at 6 months from enrollment, 54% at 
12 months, and 71% at 24 months

• 317/497 (64%) had a least one live birth
• 11% of pregnant patients reported at least 

one pregnancy complication
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Discussion
• Although endocrine therapy for 5-10 years substantially improves disease 

outcomes in patients with HR+ early breast cancer, a temporary interruption to 
attempt pregnancy does not appear to have an appreciable negative short-term 
effect.

• Women were enrolled at least 18 months after initiation of chemotherapy, the 
proportion of women with pregnancy complications are consistent with those of 
populations of women of a similar age who did not have breast cancer.

• Incidence of birth defects was low (2.2% of 365 offspring) and consistent with 
general population estimates.

• The proportion of patients who had not resumed therapy (15.4%) appears 
similar to reported among young patients in previous trials.
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Menopausal symptoms in breast cancer survivors
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Menopausal symptoms

• Many breast cancer survivors may 
experience symptoms whether they have 
ovarian function or not.

• Peri- or premenopausal survivors who have 
become amenorrheic and later develop 
vaginal bleeding, serial estradiol, FSH, LH 
levels can be useful to determine return of 
ovarian function.

• Survivors who have become amenorrheic 
and are sexually active should be 
counseled on the need for contraception to 
prevent unintended pregnancy if they do not 
meet the definition of menopause.

• Definition of Menopause: no menses for 1-
year in the absence of prior chemotherapy 
or tamoxifen use, or no menses after BSO.

Menopausal Signs and Symptoms
• Vasomotor symptoms (hot flashes/night 

sweats)
• Vaginal dryness
• Urogenital complaints 
• Sexual dysfunction
• Sleep disturbance
• Mood disturbance and depression
• Cognitive dysfunction
• Arthralgias/myalgias
• Fatigue
• Related health risks: Osteoporosis, CV 

disease, cognitive changes
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Hormone-Related Symptoms
Assessment
• Rule out other etiologies (i.e., thyroid 

disease, diabetes) 
• Assess serial estradiol, testosterone, 

FSH, LH, and/or prolactin levels as 
clinically indicated

• For vaginal dryness, consider pelvic 
evaluation to assess for vaginal atrophy

Principles
• Hormone systemic therapy is 

contraindicated in breast cancer survivors 
of HR+ disease

• Non-hormonal pharmacological treatments 
include antidepressants, neuropathic pain 
relievers (gabapentin), clonidine, 
oxybutynin, fezolinetant (selective 
neurokinin-3 NK3 receptor antagonist)

• Non-pharmacologic treatments include 
weight loss, exercise, acupuncture, 
decrease alcohol intake, integrative 
therapies (yoga, CBT, hypnosis)
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Vaginal dryness
• Non-hormonal treatments: Vaginal moisturizers, vaginal gels, hyaluronic acid, 

oils; recommended as first line.
• Local estrogen treatment (i.e., rings, suppositories, creams): Limited data in 

breast cancer survivors suggest minimal systemic absorption with rings and 
suppositories. Therefore, if estrogen-based treatment is warranted, rings and 
suppositories are preferred over creams for survivors of HR+ breast cancer.

• Vaginal estrogen and vaginal testosterone preparations can be used in 
managing vaginal atrophy, but safety has not been established for use in 
patients with or survivors of HR+ breast cancers.
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Fezolinetant in Moderate to Severe Vasomotor Symptoms Associated 
With Menopause: 2 Phase 3 RCT (SKYLIGHT 1 and 2)
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• Declining estrogen levels alters the 
activity of the thermoregulatory center in 
the hypothalamus.

• Fezolinetant is a nonhormonal selective 
neurokinin-3 receptor (NK3R) antagonist 
that blocks NKB binding restoring normal 
sensitivity of the thermoregulatory 
center

• Double-blind, placebo controlled, phase 
3, two doses (30-mg, 45-mg)

• Both doses significantly reduced VMS

• Common AEs: elevated LFTs (1.8%), 
nausea (2.4%), dry mouth (2.4%), 
headache (3%) 

• No breast cancer survivors
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Discussion
• Many breast cancer survivors may experience symptoms whether they have ovarian function or 

not.
• Definition of Menopause: no menses for 1-year in the absence of prior chemotherapy or 

tamoxifen use, or no menses after BSO.
• There are multiple menopausal signs and symptoms and related health risks.
• Rule out other etiologies
• Hormone systemic therapy is contraindicated in breast cancer survivors of HR+ disease
• Consider non-hormonal pharmacological or non-pharmacological treatments
• Vaginal estrogen preparations can be used in vaginal atrophy, but safety has not been 

established for use in patients with or survivors of HR+ breast cancers
• New medication Fezolinetant: breast cancer survivors were not included in the clinical trials; 

financial toxicity
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