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Abstract
Tamoxifen is frequently used as adjuvant treatment in pre-
menopausal patients with hormone receptor-positive early 
breast cancer. According to guidelines, the use of nonhor-
monal barrier contraception is recommended during tamox-
ifen treatment and up to 3 months after its interruption prior 
to attempting conception. Nevertheless, when conception 
occurs inadvertently during tamoxifen treatment, the effects 
on the fetus and on the course of pregnancy are still not 
completely known. Here, we report 3 cases of young women 
who accidentally became pregnant while taking tamoxifen 
and perform a systematic review of the literature to provide 
more elements for better and clear multidisciplinary coun-
selling of women facing this challenging situation.

© 2019 S. Karger AG, Basel

Introduction

Breast cancer represents the most common tumor diag-
nosed in women and the most frequent malignancy in pa-
tients of reproductive age [1–3]. In premenopausal patients 
with hormone receptor-positive early breast cancer, adju-
vant endocrine therapy is indicated and may include the 
administration of tamoxifen for 5–10 years [4–9]. To avoid 
the risk of fetal malformation, pregnancy is contraindicated 
during tamoxifen treatment and up to 3 months after its 
interruption. Thus, barrier contraception is recommended, 
even if its uptake may be considered suboptimal [10–15]. 
Tamoxifen may also be secreted in breast milk. Hence, 
women taking tamoxifen should not breastfeed [16, 17].

Here, we report 3 cases of young women who acciden-
tally became pregnant while taking tamoxifen and per-
form a systematic literature review to provide more ele-
ments for better counselling of women facing this chal-
lenging situation.

Case 1
A 40-year-old lady underwent quadrantectomy and 

sentinel lymph node biopsy in May 2011 for a moderate-
ly differentiated ductal invasive carcinoma (pT2 pN0(sn), 
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estrogen receptor [ER] 90%, progesterone receptor [PgR] 
90%, Ki-67 15%, HER2 negative). Staging showed no ev-
idence of distant metastases. In September 2011, the pa-
tient started treatment with tamoxifen 20 mg daily. In 
June 2012, after 9 months of tamoxifen treatment, a pelvic 
ultrasound showed a viable 12-week fetus. The patient 
decided to stop tamoxifen and to continue the pregnancy, 
which ended with a term vaginal delivery on December 
20, 2012. The female newborn weighed 2,785 g and was 
49.5 cm in length, appropriate for her gestational age. She 
subsequently attained all developmental milestones as as-
sessed by her parents. The patient decided not to breast-
feed and resumed tamoxifen treatment in February 2013. 
At present, she is doing well on tamoxifen, and has no 
evidence of disease 6 years after diagnosis.

Case 2
A 34-year-old lady presented with a left breast lump and 

underwent radical mastectomy and sentinel lymph node 
biopsy in May 2011. Histology revealed a moderately dif-
ferentiated infiltrating ductal carcinoma (pT2 pN0(sn), ER 
99%, PgR 90%, Ki-67 36%, HER2 negative). The patient 
received adjuvant chemotherapy with cyclophosphamide, 
epirubicin, and 5-fluorouracil for 3 cycles, followed by 
docetaxel for another 3 cycles. At completion of chemo-
therapy, tamoxifen 20 mg daily was initiated. A gonadotro-
pin-releasing hormone agonist was given during chemo-
therapy and continued until June 2014 as part of adjuvant 
endocrine therapy. In November 2014, still under tamoxi-
fen treatment, the patient became pregnant. According to 
ultrasound examination and the date of the last menstrual 
period, gestational age was 8 weeks. The patient decided to 
stop tamoxifen treatment and to continue her pregnancy. 
In July 2015, a healthy male infant was delivered at term by 
cesarean section with Apgar scores of 9/10 at 1 min and 
10/10 at 5 min. The baby weighed 3,160 g and no malfor-
mation was described. Tamoxifen was resumed after deliv-
ery and was stopped in June 2017. At present, both the baby 
and the mother are well.

Case 3
In November 2007, a 38-year-old lady became preg-

nant while receiving adjuvant tamoxifen for a previously 
diagnosed low-grade ductal carcinoma in situ treated with 
conservative surgery. Tamoxifen was stopped at 7 weeks 
of gestation and the pregnancy was uneventful until 27 
weeks, when a breast lump was discovered. She underwent 
left breast biopsy, revealing a new low-grade ductal carci-
noma in situ. She delivered a healthy male infant by cesar-
ean section at 34 weeks of gestation with normal weight 
and length according to gestational age (birthweight 2,800 
g, length 46 cm). Thereafter, a left radical mastectomy was 
performed, demonstrating invasive ductal carcinoma (ER 
55%, PgR 20%, Ki-67 14%, HER2 negative); adjuvant en-

docrine therapy with an aromatase inhibitor plus gonad-
otropin-releasing hormone agonist was prescribed. The 
boy is now 10 years old and he has attained the develop-
mental milestones for age, except for a problem of dysor-
thography; the mother is well and free of disease.

Literature Review

To assess the obstetrical and fetal impact of prenatal exposure 
to tamoxifen, we performed a systematic review of the literature. 
We searched on PubMed for relevant papers published up to May 
5, 2019, with restriction to publications in English, using the fol-
lowing keywords and Boolean operators: breast AND (carcinoma 
OR cancer OR neoplasm), AND (pregnancy OR pregnant OR ges-
tation), AND (tamoxifen) AND (teratogenic effects). The work 
was done and reported according to the PRISMA guidelines for 
reporting of systematic reviews [18]. Guidelines of the American 
Society of Clinical Oncology (ASCO), European Society for Medi-
cal Oncology (ESMO), National Comprehensive Cancer Network 
(NCCN), and International Federation of Gynecology and Obstet-
rics (FIGO) were also consulted as sources of relevant references. 
Both series and cases of exposure during pregnancy were consid-
ered, dissecting possible confounders such as other concomitant 
treatment for which a teratogenic effect is described.

Results

The 3 patients reported on here had spontaneous preg-
nancies while taking tamoxifen during the 1st trimester, 
they all stopped the medication within the 12th week, and 
all had uneventful pregnancies, with normal newborns.

To contextualize our reports, we searched the litera-
ture for data on teratogenicity of tamoxifen in animals 
and conducted a systematic review on the effects of 
tamoxifen during pregnancy in humans, focusing on fetal 
wellbeing and the malformation rate.

The systematic research revealed 723 papers; of these, 
718 papers were found on PubMed and 5 from other rel-
evant sources. A total of 32 full-text articles and 1 abstract 
were deemed eligible and were included in this review; 12 
papers reported data on teratogenic effects of tamoxifen 
in animals [8, 11, 19–28], and 21 were case reports, case 
series, and reviews about tamoxifen exposure during hu-
man pregnancies [8, 29–48] (Fig. 1).

The animal studies showed an increase in the inci-
dence of abnormalities in the reproductive tracts of the 
offspring [11, 19–21] and irregularly ossified ribs in rat 
pups (“kinky ribs” and “wavy rib syndrome”) [11, 22]. 
Tamoxifen produced epithelial changes similar to those 
caused by diethylstilbestrol (DES) or clomiphene citrate 
[8], known teratogenic agents. Tamoxifen exposure re-
sulted in metaplastic changes of the uterine epithelium of 
fetal rats and vaginal adenosis in newborn mice. Cunha 
et al. [23] examined the effect of tamoxifen in 54 genital 
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tracts isolated from 4- to 19-week-old human female fe-
tuses and grown for 1–2 months in untreated athymic 
nude mice or host mice. They showed that tamoxifen in 
human fetal genital tracts resulted in delayed prolifera-
tion and maturation of the vaginal epithelium. Prenatal 
treatment of guinea pigs with tamoxifen showed delayed 
vaginal opening in female offspring, which was similar to 
DES-exposed female guinea pigs [24]. The long-term ef-
fects of tamoxifen use and whether it may increase gyne-
cological cancers in daughters (as DES) are still unknown; 
in pregnant rats, tamoxifen exposure during gestation has 
been associated with breast cancer in the female offspring 
[25, 26]. Yamasaki et al. [27] performed an in utero and 
lactational exposure assay using tamoxifen at doses of 
0.12, 0.6, or 3 μg/kg/day in rats. A delay in preputial sep-
aration and hypospadia were detected at the doses of 0.6 
and 3 μg/kg/day. No negative consequences for male and 
female fertility were found. Nobakht et al. [28] showed 
that tamoxifen treatment of pregnant rats could affect 
hippocampus formation in prenatal and postnatal rats.

The effects of tamoxifen during human pregnancy 
have been described in 17 case reports [29–45], in a trial 
on breast cancer prevention [46], in the Lareb and INCIP 
databases [47], in the records provided by AstraZeneca 
[8], and in a prospective analysis of pregnancies having 
occurred during and after treatment with trastuzumab 
and/or lapatinib in patients with early breast cancer [48]. 
Our systematic review of the literature identified a total 
of 249 fetuses exposed to tamoxifen during the 1st trimes-
ter of pregnancy or thereafter, including our 3 cases (Ta-
ble 1). Among the 249 cases cited, there were 68 live 
births. Among the live births, 1 case showed genital tract 
abnormalities (ambiguous genitalia with clitoromegaly 
and labial fusion) in a female fetus exposed to tamoxifen 
for 20 weeks [29]. In another case, Goldenhar syndrome 
was reported, including right-sided microtia (underde-
velopment of the exterior ear) and hemifacial microsomia 
(underdevelopment of the lower half of one side of the 
face). This infant, who also had preauricular skin tags, 
had been exposed to tamoxifen during the 1st and 2nd 

723 iden�fied abstracts 
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                                  654 excluded 
- 5 duplicates  
- 649 �tle/abstract not relevant for the present 

systema�c review 
 

69 iden�fied for possible ar�cles on 
obstetrical and fetal impact of prenatal 

exposure to tamoxifen 
(full-text ar�cles assessed for inclusion) 

36 full-text ar�cles excluded:  
- 21 papers about chemotherapy and breast 

cancer during pregnancy 
- 7 papers about tamoxifen exposure not 

during pregnancy 
- 5 papers about effects of tamoxifen on 

fer�lity 
- 3 papers about breast cancer adjuvant 

treatment  

32 full –text ar�cles and 1 abstract 
included in the present systema�c review 

 

Fig. 1. PRISMA flowchart summarizing the process for the identification of eligible articles.
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Table 1. Summary of the reported cases with exposure to tamoxifen during pregnancy

Study [Ref.], 
year

Cases,  
n

Tamoxifen 
indication

Tamoxifen 
exposure

Complications  
of pregnancy

GA at  
delivery,  
weeks

Way of 
delivery

Fetal outcome Weight at 
delivery, g

Long-term 
neonatal 
outcome

Confounders  
(other exposures 
during pregnancy)

Koizumi and 
Aono [34], 
1986

2 Hyperprolactinemia 
and infertility due to 
pituitary adenoma

1st trimester NR Case 1: 41; 
Case 2: 37

Vaginal Healthy at birth; 
no malformations

Case 1: 
3,240; Case 
2: 2,600

NR Bromocriptine

Clark [46], 
1993

85 Prevention of breast 
cancer

Unknown No fetal anomalies No information 
about duration of 
tamoxifen exposure 
and pregnancy 
outcome

Cullins et al. 
[30], 1994

1 Adjuvant hormone 
therapy for node-
negative breast 
cancer

1st and 2nd 
trimesters

Preterm labor and 
chorioamnionitis

26 CS Normal karyotype; 
Goldenhar syndrome

896 NR X-ray (bone scan 
using 99mTc) and 
drugs (cocaine and 
marijuana)

DiPaola et al. 
[44], 1997

1 Multiple chemo-
therapy regimens 
for metastatic 
melanoma

2nd and 3rd 
trimesters

CS due to progres-
sion of the tumor 
in the mother

30 CS Healthy at birth; 
no malformations

1,520 Normal 
milestones 
up to 15 
months

Carmustine, 
dacarbazine, 
cisplatin

Tewari et al. 
[29], 1997

1 Hormone therapy 
for metastatic breast 
cancer

1st and 2nd 
trimesters

Induction of labor 
due to deteriorat-
ing condition of 
the patient

29 Vaginal Normal karyotype; 
ambiguous genitalia

1,360 NR NR

Isaacs et al. 
[32], 2001

1 Primary endocrine 
therapy for meta-
static breast cancer

During whole 
pregnancy

CS due to deterio-
rating condition of 
the patient

31 CS Normal karyotype; 
healthy at birth

1,940 Normal up 
to 2 years of 
age

Radiation and 
radiotherapy 

Öksüzoglu 
and Güler 
[35], 2002

1 Adjuvant hormone 
therapy for node-
negative breast 
cancer

1st trimester NR NR NR Healthy at birth; 
no malformations

NR Normal 
milestones 
at 27 
months

None

Andreadis et 
al. [41], 2004

1 Hormone therapy 
for metastatic breast 
cancer

During whole 
pregnancy

Preterm labor 35 CS Healthy at birth; 
no malformations

2,070 Normal 
milestones 
at 12 
months

Biphosphonate, 
chemotherapy 
(FEC) and radio-
therapy exposure

Li et al. [33], 
2007

1 Multiple chemo-
therapy regimens 
for metastatic 
melanoma

1st and 2nd 
trimesters

NO 34 CS Healthy at birth; 
no malformations

2,750 NR Multiple chemo-
therapy regimens 
(carmustine, 
dacarbazine, 
cisplatin) during 1st 
and 2nd trimesters

Berger and 
Clericuzio 
[31], 2008

1 Adjuvant hormone 
therapy for breast 
cancer

1st trimester 3rd trimester 
gestational diabe-
tes; preeclampsia

32 Vaginal Normal karyotype; microretrognathia, 
cleft of the secondary palate, glossop-
tosis: Pierre Robin sequence + left 
acetabular and sacral dysplasia

1,983 Unknown 3rd trimester 
gestational diabetes;
preeclampsia;
use of ramelteon

Beale et al. 
[42], 2009

1 Adjuvant hormone 
therapy for breast 
cancer

1st and 2nd 
trimesters

Oligohydramnios; 
preterm premature 
rupture of mem-
branes at 31+2 
weeks

31+6 CS Twin A: no malformations; renal 
failure at 12 weeks of age
Twin B: no malformations

Twin A: 
1,590
Twin B: 
1,705

Twin A: 
death at 13 
weeks of age 
after 
respiratory 
arrest
Twin B: 
unknown

Methadone; 
trastuzumab during 
1st and 2nd 
trimesters;
cigarette smoking; 
nifedipine tocolysis; 
preterm delivery

Warraich 
and Smith 
[43], 2009

1 Adjuvant hormone 
therapy for breast 
cancer

Until 28 weeks Anhydramnios 37 CS No malformations; severe pulmonary 
hypoplasia and atelectasis

2,690 Death a few 
days after 
birth

Herceptin and 
goserelin assump-
tion; exposure to 
radioactive scans

Grandvuille-
min et al. 
[45], 2009

1 NR Until 16 weeks NR Medical 
abortion 
during 2nd 
trimester for 
maternal 
reason

NR Female fetus with an enlarged clitoris NR NR NR

Koca et al. 
[36], 2010

1 Adjuvant hormone 
therapy for breast 
cancer

1st trimester Polyhydramniosis 39 CS Healthy at birth; 
no malformations

3,150 Healthy in 
her 66th 
month

Radiotherapy and 
chemotherapy 
(FEC) exposure

Koca et al. 
[37], 2013

3 Case 1: adjuvant 
endocrine therapy 
for metastatic breast 
cancer
Case 2: adjuvant 
hormone therapy 
for breast cancer + 
LHRH
Case 3: adjuvant 
hormone therapy

1st trimester NR NR NR Healthy at birth in cases 1 and 2
Case 3: voluntary medical abortion at 
6 weeks

NR Case 1: 
normal up 
to 2 years of 
age
Case 2: NR

Case 1: chemother-
apy (paclitaxel, 
carboplatin, 
doxorubicin)

Ishizuka and 
Satou [38], 
2016

1 Adjuvant hormone 
therapy for breast 
cancer

1st and 2nd 
trimesters

NR At term CS Healthy at birth; 
no malformations

2,544 Normal up 
to 5 years of 
age

Goserelin while 
pregnancy un-
known
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trimesters. In addition, the baby had been exposed to di-
agnostic X-rays and marijuana or cocaine at least once 
during the first 6 weeks of gestation [30]. Finally, another 
case report described a Pierre Robin sequence after 6 

weeks of tamoxifen exposure. Noncraniofacial anomalies 
(acetabular and sacral dysplasia) were also reported [31]. 
The AstraZeneca Safety Database divided the cases ac-
cording to the duration of the exposure [8]. In the group 

Study [Ref.], 
year

Cases,  
n

Tamoxifen 
indication

Tamoxifen 
exposure

Complications  
of pregnancy

GA at  
delivery,  
weeks

Way of 
delivery

Fetal outcome Weight at 
delivery, g

Long-term 
neonatal 
outcome

Confounders  
(other exposures 
during pregnancy)

Jyoti et al. 
[39], 2016

1 Adjuvant hormone 
therapy for breast 
cancer

1st trimester NO 39 CS Healthy at birth; 
no malformations

Normal but 
not 
specified

NR NR

Mohamed 
and Mir-
ghani [40], 
2017

1 Adjuvant hormone 
therapy for node-
negative breast 
cancer

1st and 2nd 
trimesters

NO At term NR Healthy at birth; 
no malformations

NR NR NR

AstraZeneca 
safety 
database

37 NR 1st trimester NR NR NR 2 live births with congenital anoma-
lies: 1 girl delivered at 29 weeks with 
XXX chromosomes and also a 
phallus-like clitoris and huge labia, 
and 1 with idiopathic chylothorax;  
2 elective terminations with fetal 
defects; 6 spontaneous abortions;  
6 live births without congenital 
anomalies; 4 elective terminations  
(no fetal defects or unknown);  
17 unknown

NR NR NR

AstraZeneca 
safety 
database

15 After 1st trimes-
ter

1 live birth with congenital anomaly: 
congenital hand malformation; 1 
elective termination with fetal defects; 
9 live births without congenital 
anomaly; 1 elective termination (no 
fetal defects or unknown); 3 unknown

AstraZeneca 
safety 
database

10 During whole 
pregnancy

1 live birth with congenital anomaly: 
Goldenhar syndrome (Cullins’ 
report); 8 live births without congeni-
tal anomalies; 1 elective termination 
(no fetal defects or unknown)

AstraZeneca 
safety 
database

74 Unknown 6 live births with congenital anomaly: 
1 with cleft palate, 1 with ear malfor-
mation, 1 with trisomy 21, 1 with a 
small degree of labial fusion, 1 with 
craniofacial defects, and 1 with slight 
clitoral hypertrophy; 1 stillbirth with 
fetal defects; 3 elective terminations 
with fetal defects; 1 stillbirth without 
fetal defects; 5 spontaneous abortions; 
1 ectopic pregnancy; 11 live births 
without congenital anomaly; 10 
elective terminations (no fetal defects 
or unknown); 36 unknown

Lambertini et 
al. [48], 2019

1 Hormone therapy 
for HER2-positive 
early breast cancer

1st trimester NR 40 CS Healthy at birth; 
no malformations

3,145 NR Lapatinib + 
trastuzumab 
exposure

Lareb 
database

2 NR 1st trimester NR Case 1: at 
term
Case 2: 
induced 
abortion

NR Case 1: no congenital anomalies
Case 2: induced abortion

NR NR NR

INCIP 
database

2 NR 1st trimester NR Case 1: 
spontaneous 
abortion  
at 10 weeks
Case 2:  
at term

NR Case 1: spontaneous abortion
Case 2: no congenital anomalies

NR NR NR

Current 
clinical case 1

1 Adjuvant hormone 
therapy for breast 
cancer

1st trimester NO 40 Vaginal Healthy at birth; 
no malformations

NR Normal up 
to 6 years of 
age

NR

Current 
clinical case 2

1 Adjuvant hormone 
therapy for breast 
cancer

1st trimester NO At term CS Healthy at birth; 
no malformations

3,160 Regular NR

Current 
clinical case 3

1 Adjuvant hormone 
therapy for breast 
cancer

1st trimester NO 34 CS Healthy at birth; 
no malformations

2,800 Regular 
until the last 
follow-up 
visit

NR

GA, gestational age; NR, not reported; CS, cesarean section; LHRH, luteinizing hormone-releasing hormone.

Table 1 (continued)
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of fetuses exposed during the 1st trimester only, 2 live 
births with congenital anomalies were included: 1 with a 
triple X karyotype and anomalies of the external genitalia 
(clitoris and labia) and 1 with idiopathic chylothorax. In 
the group of fetuses exposed after the 1st trimester, there 
was just 1 case of congenital malformation of one hand. 
This database also included 74 patients with unknown 
duration of tamoxifen exposure; of these, 6 women gave 
birth to 6 babies with congenital anomalies (Table 1).

Hence, among the 68 live births reported, there were 
12 babies with congenital malformations (18%) [8, 29–
31] and 56 without major anomalies (81%) [8, 32–44, 47, 
48]; of these, 10 fetuses had been exposed to tamoxifen 
only from the 2nd trimester [8, 44], while 33 had been 
exposed from the 1st trimester. In 19 pregnancies, tamox-
ifen was stopped before the end of the 1st trimester [8, 
34–37, 39, 47, 48], while in the other 16, administration 
continued till delivery [8, 32, 33, 38, 40, 42, 43]. Two of 
these 56 live births without major anomalies showed mi-
nor malformations; preauricular skin tags were reported 
in an otherwise normal infant following exposure to 
tamoxifen during the entire pregnancy [32]. Microph-

thalmos and severe hypermetropia were diagnosed in an 
infant at 1 year of age. This pregnancy had been exposed 
to tamoxifen both in the 1st and in the 2nd trimester, to-
gether with carmustine, dacarbazine, and cisplatin [33] 
(Fig. 2).

In summary, if we consider all the 248 pregnancies 
(249 fetuses) with in utero exposure to tamoxifen, 68 live 
births were reported, while there were 25 elective termi-
nations, 12 spontaneous abortions, 1 ectopic pregnancy, 
2 stillbirths, and 55 pregnancies whose outcome was un-
known. As the letter of Clark [46] reporting on 85 healthy 
women who became pregnant while receiving chemopro-
phylactic tamoxifen did not describe the obstetric out-
come of pregnancies or the exposure duration, we decid-
ed not to include these data in our systematic review.

Discussion and Conclusions

According to current guidelines [49, 50], use of 
tamoxifen is contraindicated during pregnancy and 
should be postponed after delivery. Nevertheless, as 

Fig. 2. Duration of tamoxifen exposure during pregnancy. Pregnancies without malformations are depicted in 
green; pregnancies complicated by major malformations are depicted in red; pregnancies with minor malforma-
tions are depicted in orange. The letter by Clark [46] and the AstraZeneca Safety Database analysis [8] are not 
presented in this graph, as the exact duration of tamoxifen exposure was not specified.
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shown in a recent survey investigating physicians’ 
knowledge, practice, and attitudes regarding fertility 
and pregnancy issues in young breast cancer patients, 
25 and 36% of the respondents disagreed or were neu-
tral, respectively, on the statement that endocrine ther-
apy should be avoided in pregnant patients [51]. In the 
present paper, we reported 3 more cases of patients ac-
cidentally exposed to tamoxifen during the 1st trimester 
of pregnancy and performed a systematic review of the 
literature to gather preclinical and clinical data about 
tamoxifen exposure during pregnancy and its effect on 
pregnancy and newborns.

Our 3 patients were exposed to tamoxifen during the 
1st trimester only, without subsequent fetal malforma-
tions (Fig. 1). In our review, we documented 2 newborns 
with minor malformations [32, 33], whereas major mal-
formations were observed in 12 infants of the 68 live 
births (17.6%) [8, 29–31]. As a point of reference, the 
prevalence of major malformations in the general popu-
lation of the USA is 3% [52, 53].

The malformations in the reproductive tract were con-
sistent with those reported in developmental toxicity 
studies in rats. Craniofacial malformations were observed 
in another 3 infants. Similar craniofacial malformations 
have been observed in cases of retinoic acid embryopathy, 
leading some researchers to hypothesize that tamoxifen 
may act on early organogenesis in a way similar to that of 
retinoic acid drugs [31, 53]. Thus, the apparent rate of 
malformations among all tamoxifen-exposed offspring, 
regardless of the severity of the malformations (both mi-
nor and major) or the gestational stage at exposure, was 
20.5% (14/68). Both spontaneous abortions and still-
births were documented in the literature, but no effective 
causal link with tamoxifen use can be established because 
of the paucity of cases. Notably, some patients received 
tamoxifen together with chemotherapy, illicit drugs, and 
X-rays, which may represent major confounding factors 
(Table 1).

Because of animal studies and case reports showing 
congenital abnormalities after tamoxifen exposure dur-
ing pregnancy and because of the lack of long-term data 
on pediatric outcomes, no definitive conclusions on the 
teratogenic risk following tamoxifen use in pregnant 
women can be drawn. Although international guide-
lines contraindicate tamoxifen use during pregnancy, 
each case of accidental exposure must be approached 
individually. Our case series and systematic review of 
the literature supports the indication to stop tamoxifen 
during pregnancy and reinforces the need to provide ad-
equate information on contraception to patients under-
going adjuvant endocrine therapy. The choice of contra-
ceptive method among breast cancer survivors should 
consider the benefits of the method versus the risk of 
cancer recurrence. Thus, the ideal contraception meth-

od would be nonhormonal. In fact, the World Health 
Organization (WHO) contraindicates any hormonal 
contraception during breast cancer treatment. The first 
choice should be a copper intrauterine device [54]. A 
Cochrane study showed that in women with breast can-
cer treated with tamoxifen, the levonorgestrel-releasing 
intrauterine system led to a reduction in the incidence 
of endometrial polyps and hyperplasia [55]. Barrier 
methods (condoms and diaphragms) may also be cho-
sen. Their limited efficacy is a major concern if preg-
nancy must be stringently controlled during breast can-
cer treatment. Female or male sterilization may also be 
discussed with couples who do not wish to have another 
pregnancy. Emergency contraception may be used if 
needed [56].

Patients receiving tamoxifen and interested in having 
a pregnancy should be informed about the need for a 
washout period of 3 months before conceiving. If an in-
advertent pregnancy occurs, the potential risks for the fe-
tus and newborn should be clearly discussed with pa-
tients, along with possible options, allowing women to 
make an informed decision. This also highlights the im-
portance of framing an appropriate and patient-centered 
reproductive counselling in a dedicated setting.
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