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Safe and successful pregnancy following breast cancer
treatment in young patients 35 years old or under
without invasive fertility preservation: a retrospective
study
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Purpose: Recent advances in the treatment of breast cancer have led to the improvement of breast cancer patient’s
survival. With the prolonged survival of these patients, pregnancy became an important issue, especially in young cancer
patient aged 35 years or under. Increased hormone levels during pregnancy, however, raise concerns about elevating the
risk of cancer recurrence. The aim of this study was to validate the notion of increased risk associated with pregnancy after
breast cancer treatment in young patients.

Methods: From January 2009 to December 2020, newly diagnosed breast cancer patients 35 years old or under who
underwent optimal surgery in Korea University Guro Hospital were enrolled in this study. Patients were categorized into
3 groups: nulliparous, pregnancy prior to treatment of breast cancer, and patients with pregnancy after breast cancer
treatment. Their overall survival and disease-free survival were evaluated.

Results: A total of 107 patients were enrolled in this study. Thirteen patients (12.1%) conceived and successfully delivered.
The mean follow-up period after surgery was 58.9 (+ 33.5) months. There was no significant difference in overall survival (P
=0.608) and disease-free survival (P = 0.591) among different groups.

Conclusion: In young patients, pregnancy after treatment for breast cancer did not affect their overall survival or disease-
free survival as compared to nullipara or previously delivered groups. Therefore, pregnancy counseling should not be
prevented in young breast cancer patients 35 years old or under.

[Ann Surg Treat Res 2024;106(4):189-194]

Key Words: Breast neoplasms, Fertility preservation, Pregnancy, Safety

increasing, with more women being nulliparous at the time of
breast cancer diagnosis [1].
Despite the desire for pregnancy, elevated hormone levels

INTRODUCTION

Recent advances in the treatment of breast cancer have led to

improved patient survival. With the prolonged survival of these
patients, pregnancy has become an important issue, especially
in patients aged 35 years or younger. This is emphasized in
Asian countries, where the average age at first delivery is

during pregnancy raise concerns regarding the increased risk
of cancer recurrence, particularly in patients with hormone
receptor-positive tumors. In addition, worse outcomes in young
premenopausal than older premenopausal or postmenopausal
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patients have been widely reported. Numerous studies have
reported significantly lower survival rates and higher local
and distant recurrence rates in younger patients than in
older patients [2]. The difference was more pronounced in
patients aged <35 years [3], as their tumor characteristics
were associated with poorer prognostic features. Accordingly,
physicians often confront challenges in discussing pregnancy
safety and optimal timing of conception in young breast cancer
patients, especially in those aged 35 years or younger.

Moreover, this group of patients often require adjuvant
chemotherapy that is reported to cause amenorrhea and
premature ovarian failure [4]. Endocrine therapy using
tamoxifen further impedes subsequent pregnancy as its
teratogenic feature delays attempts to childbearing [4].
Treatment-related amenorrhea following the use of tamoxifen
has also been reported in several studies [5]. Likewise,
numerous factors including safety and fertility preservation
in premenopausal patients, especially in very young cancer
patients aged 35 years or younger, need to be addressed when
considering pregnancy in this subgroup.

The aim of this study was to describe the nature of pregnancy
in young breast cancer patients, validate the notion of increased
risk associated with pregnancy after breast cancer treatment,
and review fertility preservation with assisted reproduction
technology in patients aged 35 years or younger with successful
pregnancy.

METHODS

Ethics statement
The study was approved by the Ethics Committee of Korea

University Guro Hospital (No, 2023GR0013). It was performed
in accordance with the Declaration of Helsinki and written
informed consent was waived due to its retrospective nature,

Study participants

Newly diagnosed breast cancer patients aged 35 years or
younger were enrolled in this study. Data were retrospectively
collected from patients who underwent curative surgery at
Korea University Guro Hospital from January 2009 to December
2020. Their medical data and pathological reports were
reviewed.

Patients with ductal carcinoma in situ (DCIS) were included
for the purpose of observing possible local recurrence.
Meanwhile, stage IV breast cancer patients and those with
missing data on stage status were excluded from the analysis.
Those who were diagnosed with cancer other than breast
cancer, or had an atypical histology including sarcoma or
melanoma, were excluded from the analysis. Patients who were
pregnant at the time of breast cancer diagnosis were excluded
from this study, as it aimed to observe the outcomes of

pregnancy after breast cancer treatment. Patients with ectopic
pregnancies were also excluded from the analysis.

Demographic data including age, body mass index, family
history of breast cancer, and cancer characteristics including
subtypes, grade, histology, and staging were obtained. Although
different definitions exist for classifying luminal A vs. B
subtypes, in this study, luminal A was defined as a tumor that
is HER2(-) and Ki-67<14%. Luminal B was defined as a tumor
with HER2(-) and Ki-67 =14%.

Study design

The follow-up data of breast cancer patients were collected
from the day of surgical treatment rather than breast cancer
diagnosis, regardless of the neoadjuvant chemotherapy status.
This was due to the notion that patients are more likely to
consider childbearing after surgery rather than from the day
of diagnosis. Data on delivery were retrospectively collected by
reviewing individual medical charts. The date of conception
was roughly calculated by subtracting 9 months from the date
of delivery.

Due to practical use for future advice, the interval from breast
cancer to subsequent pregnancy was calculated from the time
of last treatment with adjuvant radiotherapy or chemotherapy.
The duration of hormone therapy was not included.

The patients were categorized into 3 groups: nulliparous,
previous pregnancy, and new pregnancy after breast cancer
treatment. Patients without pregnancy after breast cancer
treatment were divided into nulliparous and prior pregnancy
groups because of controversial results being reported regarding
parity and breast cancer prognosis [6-10]. The nulliparous
groups included patients who were not pregnant at any time
before the diagnosis of breast cancer or after the curative
surgery. Pregnancy prior to treatment of breast cancer included
patients who became pregnant before being diagnosed with
breast cancer but did not conceive after surgery. Finally, the
new pregnancies after breast cancer treatment group included
patients who became pregnant after curative surgery for breast
cancer, regardless of their pregnancy status prior to diagnosis.

All patients received adequate consultation by the medical
team before planning pregnancy. Proper preparations including
fertility counseling prior to chemotherapy and careful decisions
to discontinue endocrine therapy after discussing its associated
risk were made once pregnancy was considered. The primary
outcomes were overall survival and disease-free survival at
the end of the study follow-up. Overall survival was defined
as the time from curative surgery to death, while disease-free
survival was defined as the time from curative surgery to the
development of locoregional or distant recurrence.

Statistical analysis
The statistical analyses were performed using IBM SPSS
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Statistics ver. 20.0 (IBM Corp.). The clinical characteristics were
compared using the chi-square test or linear-to-linear analysis
for categorical variables and analysis of variance for continuous
variables. Overall and disease-free survival were estimated
using the Kaplan-Meier method, and survival curves were
compared using the logrank test. For all statistical analyses, a
P-value of <0.05 was considered significant.

RESULTS

From January 2009 to December 2020, a total of 3,005

Newly diagnosed breast cancer
patients aged <35 yr (n = 121)

Exclusion criteria:
Atypical morphology (n = 4)
Pregnancy at diagnosis (n = 2)
Ectopic pregnancy (n = 1)
Stage 4 (n = 3) or unknown (n = 3)
Cancer other than breast (n = 1)

Eligible patients (n = 107)
I

Nulliparous Previous pregnancy New pregnancy
(n=54) (n =40) (n=13)

Fig. 1. Patient selection process.

Table 1. Demographic features by pregnancy status

patients with either carcinoma in situ or invasive breast cancer
underwent curative surgery. Among them, 121 patients were
35 years old or under. Four patients were excluded for having
atypical morphology including malignant Phyllodes tumor and
angiosarcoma, and 2 patients were excluded due to pregnancy
at the time of breast cancer diagnosis. Another patient was
excluded because of an ectopic pregnancy. Three patients with
stage IV disease at the time of diagnosis and 3 patients with
missing data concerning stage were also excluded from the
analysis. One patient was excluded due to multiple primary
malignancies. Ultimately, 107 patients were enrolled and their
follow-up data were collected for analysis. The patient selection
process is illustrated in Fig, 1.

Thirteen patients (12.1%) conceived and delivered successtully.
Fifty-four patients (50.5%) were nulliparous, and the remaining
40 (37.4%) had a history of previous pregnancy. The mean
patient age was 32.1 (+3.0) years, and the mean follow-up
period was 589 (+33.5) months. For those who got pregnant
after surgery, the mean follow-up period post-pregnancy was
43.2 (+ 24.1) months.

The demographic features of the patients belonging to each
group are presented in Table 1. Age differed significantly among
different pregnancy statuses, with the posttreatment pregnancy
group being the youngest (P < 0.001). Other features including

Variable Nulliparous Previous pregnancy Posttreatment pregnancy P-value
No. of patients 54 40 13
Age (yr) 314+£35 33517 30.5+2.5 <0.001
Histological grade 0.277
1 14 (34.1) 3(8.8) 2(18.2)
2 8 (19.5) 14 (41.2) 3(27.3)
3 17 (41.5) 13 (56.0) 6 (54.5)
Unknown 2 (4.9 4(11.8) 0 (0)
Subtype 0.343
Luminal A 7(17.1) 6(17.6) 1(9.1)
Luminal B 14 (34.1) 16 (47.1) 2(18.2)
HER 2 positive 10 (24.4) 6(17.6) 3(27.3)
Triple negative 9 (22.0) 5(14.7) 5 (45.5)
Unknown 1(2.4) 1(2.9) 0 (0)
BRCA test 11 11 7 0.732
Negative 10 (90.9) 10 (90.9) 7 (87.5)
BRCA 1 1(9.1) 0 (0) 0 (0)
BRCA 2 0 (0) 1(9.1) 0 (0)
Neoadjuvant treatment 8 (14.5) 8 (20.0) 0 (0) 0.214
TNM stage 0.931
In situ 13 (24.1) 6 (15.0) 2(15.4)
pCR 3(5.6) 0 (0) 0 (0)
Stage 1 16 (29.6, yp n=2) 14 (30.8, yp n=2) 4(30.8)
Stage 2 17 (31.5, yp n=2) 12 (30.0, yp n=2) 7 (53.8)
Stage 3 5(9.3, yp n=1) 8 (20.0, yp n=4) 0 (0)

Values are presented as number only, mean + standard deviation, or number (%).
pCR, pathological complete response; yp, post-neoadjuvant pathologic.
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Table 2. Adjuvant treatments received by breast cancer patients according to pregnancy status

Adjuvant treatment Nulliparous (n = 54)

Radiotherapy

Yes 49 (90.7)

No 5(9.3)
Chemotherapy

Yes 31(57.4

No 23 (42.6)
Endocrine therapy

Yes 43" (79.6)

No 11 (20.4)

Values are presented as number (%).

It includes “3 patients who discontinued therapy and "6 patients who discontinued therapy.
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Pregnancy
0.2 1 —I1 Nullipara
1 Previous pregnancy
New pregnancy
0 20 40 60 80 100 120

Time after surgery (mo)

Fig. 2. Overall survival among different pregnancy groups.

histological grade, tumor subtypes, BRCA status, neoadjuvant
treatment status, and TNM staging, showed no significant
differences among the groups. Twenty-one patients were
diagnosed with DCIS while the other 86 patients had invasive
tumors.

Adjuvant treatments patients received are shown in Table
2. Most patients, regardless of pregnancy status, received
radiotherapy after surgery. There was no statistically significant
difference in the adjuvant treatments patients received among
different groups.

Fig. 2 shows the overall survival of the 3 groups. There was
no significant difference in the overall survival (P = 0.608)
among them. Fig. 3 shows disease-free survival, which also
did not differ significantly among the groups (P = 0.591).
Among the 16 patients who showed recurrence, 8 patients had
locoregional recurrence while the rest presented with distant
recurrence including bone, liver, and brain.

Patients with new pregnancy after breast cancer

treatment: endocrine therapy
Among the 13 patients who were newly pregnant after

Previous pregnancy (n =40)  New pregnancy (n = 13) P-value
0.307
37 (92.5) 13 (100)
3(7.5) 0
0.159
30 (75.0) 9 (69.2)
10 (25.0) 4(30.8)
0.164
29 (72.5) 7" (61.5
11 (27.5) 5(38.5)
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Fig. 3. Disease-free survival among different pregnancy
groups.

treatment for breast cancer, 2 patients were diagnosed with
DCIS and 11 patients were diagnosed with invasive breast
cancer. Eight patients with new pregnancies had hormone
receptor-positive tumors. All patients were recommended
to undergo hormone therapy after surgery. Only 1 patient
considered pregnancy after receiving the standard 5 years of
adjuvant endocrine therapy while 1 patient refused to receive
it. The remaining 6 patients initiated endocrine therapy but
discontinued it in order to attempt pregnancy. The mean
duration of tamoxifen administration prior to interruption in
the new pregnancy group was 24.0 (+ 14.1) months. Among
nulliparous patients, 3 patients discontinued endocrine therapy
to attempt pregnancy, while all patients with prior pregnancy
maintained it.

Patients with new pregnancy after breast
cancer treatment: chemotherapy and fertility

preservation
Nine out of eleven patients with invasive breast cancer

received adjuvant chemotherapy. All these patients received
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gonadotropin-releasing hormone (GnRH) agonists for ovarian
suppression prior to or during chemotherapy. Only 1 patient
with a new pregnancy after chemotherapy required assisted
reproductive technology. The rest of the patients with new
pregnancies after breast cancer treatment did not require
other invasive fertility preservation or assisted reproductive
technology. The average time from treatment termination,
including radiotherapy and chemotherapy, to pregnancy was
34.6 (= 17.6) months.

DISCUSSION

This study was conducted to determine the safety of
pregnancy in very young breast cancer patients aged 35
years or under. Neither overall nor disease-free survival was
significantly different among patients with different pregnancy
statuses.

While opinions conflict on the safety of pregnancy in
patients with breast cancer, a meta-analysis in 2014 showed that
pregnancy does not increase the risk of breast cancer recurrence
and may even increase overall survival [11]. Another multicenter
study by Lambertini et al. [12] in 2018 demonstrated no
difference in disease-free and overall survival between pregnant
and nonpregnant estrogen receptor-positive patients. A cohort
study conducted in Korea by Lee et al. [1] concluded the same
outcome in Korean women, with subsequent pregnancy after
breast cancer treatment not leading to worse survival outcomes
compared to those who did not become pregnant. Hence,
the results of this study align with those of previous studies
showing that pregnancy after breast cancer diagnosis does not
impair survival.

Fertility preservation in young breast cancer patients
undergoing chemotherapy is another issue frequently
addressed when considering pregnancy after breast cancer
treatments. Techniques to preserve ovarian function include
ovarian suppression, oocyte and embryo cryopreservation,
immature oocyte retrieval, in vitro maturation, and ovarian
tissue cryopreservation [13]. In this study, only 1 patient
gained assistance from in vitro fertilization. The remaining 8
patients who had posttreatment pregnancy following adjuvant
chemotherapy solely received GnRH agonists before or during
chemotherapy. This opens the possibility that further invasive
fertility preservation and assisted reproductive technology may
not be mandatory for subsequent pregnancy in very young
patients under the age of 35 years.

A systematic review conducted in 1994 advised patients
to wait at least 2 years after completion of treatment
before attempting to conceive, to allow for screening of the
manifestation of more aggressive diseases [14]. Subsequent
studies have been conducted to determine the effect of
pregnancy on survival, and many have reported at least

equivalent, or survival benefits, in patients who conceived after
breast cancer [15]. Another population-based study in 2006
showed that an interval of 6 months after the completion of
breast cancer treatment may provide a sufficient safety window
for women to conceive [16]. Recently published results for the
POSITIVE trial, which evaluated the safety of interrupting
adjuvant endocrine therapy in order to allow pregnancy in
young breast cancer patients with early hormone receptor-
positive breast cancer, showed promising future [17]. Temporary
interruption of endocrine therapy to attempt pregnancy did
not lead to a higher risk of a new breast cancer event. Likewise,
various studies have been conducted to determine the optimal
time of pregnancy after breast cancer treatment in young
patients.

In this study, patients with hormone receptor-positive tumors
were encouraged to receive endocrine therapy for the standard
5-year duration. When patients chose to attempt pregnancy,
they were once again recommended to undergo at least 2
years of hormone therapy, and careful consultation on the
risk associated with its interruption was given. Subsequently,
the mean duration of tamoxifen therapy in patients who had
planned pregnancy following breast cancer treatment was
24.0 (= 14.1) months. Regardless of hormone therapy duration,
however, pregnancy did not affect overall or disease-free
survival.

The strength of this study is that it showed the same result
in patients up to 35 years of age. Patients in this group are
more likely to consider childbearing, and various studies have
demonstrated a substantially unfavorable prognosis [3,18,19].
Based on the results discussed, pregnancy is less likely to
interfere with clinical outcomes, and further counseling
regarding pregnancy may be more successful. In addition,
the study was also able to show that despite the unfavorable
conditions surrounding young breast cancer patients after
adjuvant therapies, they frequently did not require further
invasive fertility preservation and assisted reproductive
technology when attempting pregnancy. With further studies
to elaborate on this result, patients may be more accessible to
diverse options when considering future pregnancy.

The study had several limitations. First, it was retrospective
in nature, as pregnancy is difficult to organize prospectively.
Second, a small number of patients were enrolled, especially
those who were newly pregnant after breast cancer diagnosis.
Larger population-based studies are needed to overcome this
issue. The results of this prospective study may provide further
evidence regarding the optimal timing for young breast cancer
patients.

In conclusion, the overall and disease-free survival of young
breast cancer patients aged 35 years or younger with new
pregnancy were not inferior to those of the nulliparous or
previous pregnancy groups. Counseling regarding pregnancy in
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these young patients requires more active investigation.
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