
Review Article  · Übersichtsarbeit

Breast Care 2012;7:204–209� Published online: June 27, 2012

DOI: 10.1159/000339674

Prof. Dr. med. Dr. Sibylle Loibl 
GBG-Forschungs-GmbH 
Martin-Behaim-Strasse 12 
63236-Neu-Isenburg, Germany 
Tel. +49 6102 79874-26, Fax -18
Sibylle.Loibl@germanbreastgroup.de

© 2012 S. Karger GmbH, Freiburg
1661-3791/12/0073-0204$38.00/0

Accessible online at: 
www.karger.com/brc

Fax +49 761 4 52 07 14
Information@Karger.de
www.karger.com

BreastCare

Being Pregnant and Diagnosed with Breast Cancer
Sibylle Loibla,b   Sileny N. Hanc   Frederic Amantc

aGerman Breast Group, Neu-Isenburg, bStädtisches Klinikum Offenbach, Germany
cMultidisciplinary Breast Cancer Center, Leuven Cancer Institute, UZ Gasthuisberg, Leuven, Belgium

Schlüsselwörter
Mammakarzinom · Schwangerschaft · Chemotherapie · 
Leitlinien

Zusammenfassung
Das Mammakarzinom in der Schwangerschaft ist mit 1% 
aller Mammakarzinome selten. Es bildet jedoch einen 
wichtigen Aspekt der jungen und sehr jungen Frauen mit 
Mammakarzinom. Ein gesteigertes Bewusstsein für 
diese seltene Koinzidenz hat dazu beigetragen, dass die 
Frauen heute mit höherer Wahrscheinlichkeit eine Stan-
dardtherapie erhalten und nicht vorzeitig entbunden 
werden. Es wird seltener, dass den Frauen zu einem 
Schwangerschaftsabbruch geraten oder ihnen eine vor-
zeitige Entbindung anempfohlen wird. Unser heutiges 
Wissen stammt aus kleinen Kohortenstudien, aber auch 
aus internationalen Registern wie das der German Breast 
Group zum Mammakarzinom in der Schwangerschaft 
oder der Initiative der ESGO (European Society of Gy-
naecological Oncology). Leitlinien zum Mammakarzinom 
wie die der Arbeitsgemeinschaft Gynäkologische Onko-
logie (AGO, www.ago-online.org) oder des NCCN (Natio-
nal Comprehensive Cancer Network) beinhalten auch 
Abschnitte zur Erkrankung während der Schwanger-
schaft. Ganz allgemein gilt, dass Operationen und Che-
motherapien (jenseits der 13. Schwangerschaftswoche), 
die sich an den Therapieleitlinien für Nicht-Schwangere 
möglichst nah anlehnen, auch während der Schwanger-
schaft durchgeführt werden können. Die Hormonthera-
pie, Trastuzumab und die Bestrahlung werden erst nach 
der Entbindung initiiert. Eine vorzeitige Entbindung mit 
dem Risiko, die Morbidität und Mortalität des Kindes zu 
erhöhen, sollte weitestgehend vermieden werden. Um 
dies zu erreichen, müssen diese Patientinnen in einem 
interdisziplinären Team, dem auch Perinatologen, Ge-
burtshelfer und Neonatologen angehören, beraten und 
behandelt werden.

Keywords
Breast cancer · Pregnancy · Chemotherapy · Guidelines

Summary
Breast cancer during pregnancy (BCP) is an important 
subgroup within the young and very young breast 
cancer patients. It accounts for about 1% of all breast 
cancers. Due to an increased awareness, the attitude 
towards breast cancer during pregnancy has changed 
and, today, women with BCP are more likely to receive 
standard chemotherapy and have a term delivery in-
stead of being advised to interrupt the pregnancy or 
undergo an early preterm delivery. This increased knowl-
edge is based on small cohort studies and international 
collaborations such as the registry by the German Breast 
Group for BCP and the initiative of the European Society 
of Gynaecological Oncology (ESGO). Guidelines and rec-
ommendations such as the German guidelines by the 
AGO (Arbeitsgemeinschaft Gynäkologische Onkologie, 
www.ago-online.org) and the National Comprehensive 
Cancer Network (NCCN) guidelines include recommen-
dations for BCP. In general, surgery and chemotherapy 
(beyond the 13th week of gestation) can be safely per-
formed during pregnancy. Chemotherapy should follow 
the treatment recommendations for breast cancer in 
young women. Trastuzumab, endocrine treatment, and 
radiotherapy are not indicated during pregnancy. Pre-
term delivery should be avoided as far as possible 
because it bears a higher risk of infant morbidity and 
mortality. The treatment of BCP should be planned 
within a multidisciplinary team including perinatologists, 
obstetricians and neonatologists.
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Introduction

Breast cancer during pregnancy (BCP) accounts for approxi-
mately 2% of primary breast cancer patients [1]. The term 
PABC, for pregnancy-associated breast cancer, refers to  
all cancers diagnosed during pregnancy up to 1 year after 
delivery. Here, we will focus on BCP as these women need to 
be treated under special circumstances. The incidence seems 
to increase because women tend to postpone childbearing to 
their thirties [2, 3].

The median age of women diagnosed with BCP is below  
35 years [4]. But the biology of breast cancer in very young 
women has a more aggressive phenotype [5, 6]. This partly ex-
plains why young women have an inferior prognosis com-
pared to women with the same biological subtype but at an 
older age [7]. Whether women with breast cancer in preg-
nancy have a worse prognosis compared to women of the 
same age and with the same tumour features has not yet been 
sufficiently answered [8].

Today’s credo is to treat pregnant women with breast can-
cer as closely as possible to standards for young, non-pregnant 
women with breast cancer [9, 10]. Data are few but increasing 
in number to support this statement. Early preterm deliveries 
with a high risk of foetal morbidity and mortality are in gen-
eral not indicated [11]. The general recommendation is to 
treat the women during pregnancy and deliver as closely as 
possible to term [12]. This requires local therapy, but also sys-
temic therapy during pregnancy.

Diagnostics

Routine examination of the breast is not part of the general 
examinations for pregnant women, in contrast to the Papani-
colaou test (Pap smear) for early detections of cervical cancer. 
There are no typical signs or symptoms for BCP. BCP is not 
screen detected because general screening is not indicated in 
this age group. Signs and symptoms should not be neglected 
and a lump should be biopsied for histology if it does not 
disappear after 4 weeks, to avoid unnecessary delays in the 
right diagnosis and treatment, even if 80% of breast biopsies 
performed in pregnant women will prove to be benign. Core 
biopsy is the standard procedure to obtain tissue. Fine-needle 
biopsy/aspiration cytology is not recommended. However, a 
1-month delay in diagnosis can increase the risk of nodal in-
volvement by 0.9 to 1.8% [13].

Imaging

Ultrasound is the routine imaging method during pregnancy 
and a first step to differentiate between a solid mass and nor-
mal but dense breast tissue, even if the sensitivity might be 
lower than in non-pregnant women [14]. Bilateral mammo

graphy to assess microcalcifications, multi-centric or bilateral 
disease is recommended despite radiation. With adequate ab-
dominal shielding, the radiation dose delivered to the foetus is 
below 0.01 Gy and the risk for the foetus is minimal [15]. Data 
from the UK childhood cancer study demonstrate that there is 
no significantly increased risk to develop childhood cancer or 
leukaemia if the child was exposed to diagnostic radiation in 
utero [16]. There are little data on the sensitivity of breast 
magnetic resonance imaging (MRI), but it is generally not 
recommended during pregnancy if gadolinium is needed. 
Gadolinium has the ability to cross the placental barriers and 
the foetal risks are not well known [17].

The same is true for staging procedures during pregnancy. 
Primary metastatic disease is rare and accounts for less than 
10% in the general breast cancer population. The general rule 
is that the foetus should not be unnecessarily exposed to ra-
diation exposure. If the outcome of the diagnostic procedures 
will have an impact on therapeutic decisions, imaging should 
be performed. However, a bone scan should be avoided; in-
stead, a non-contrast-enhanced bone MRI can be performed. 
In case MRI is not available or indicated, a bone scan with a 
bladder catheter may be performed. Ultrasound of the liver, 
lymph nodes and breast or a chest X-ray can be performed 
safely.

Pathology

In general, breast cancer in young women seems to have dif-
ferent and more aggressive phenotypes than breast cancer in 
elderly women. However, breast cancer diagnosed during 
pregnancy seems comparable to breast cancer in young non-
pregnant women. However, there are also reports stating the 
opposite. More than 90% of the women have a ductal invasive 
carcinoma, mostly undifferentiated and without hormone re-
ceptor expression. The rate of HER2-positive cancers may be 
higher, at least in some series [4, 9].

Treatment

The German guidelines by the AGO-Kommission Breast 
(AGO = Arbeitsgemeinschaft Gynäkologische Onkologie) 
and the National Comprehensive Cancer Network (NCCN) 
guidelines refer, in a separate chapter, to breast cancer in 
pregnancy [18, 19]. Both guidelines clearly state that patients 
with BCP should be treated as closely as possible to standard 
recommendations for non-pregnant young women. The AGO 
guidelines are more detailed in terms of obstetrical advice, 
whereas the NCCN guidelines stick to the pure treatment al-
gorithms, which are very similar in both guidelines (table 1). 
Taking into account recently published data, recommenda-
tions and publicly available guidelines, a general therapy algo-
rithm has been formed (fig. 1).
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but not blue dye [10]. It could be demonstrated by Gentilini et 
al. [21] that 99mTc sulphur colloid is concentrated only in the 
injection site and in the lymph nodes, with negligible irradia-
tion to other tissues and organs. Blue-dye mapping is not rec-
ommended alone, but only in combination with radiolabelled 
tracers. Isosulfan blue dye has a possible risk of maternal ana-
phylaxis, which can also be harmful to the foetus [22]. Methyl-
ene blue dye has no documented anaphylactic hypersensitiv-
ity reactions, it has been used in the past as a diagnostic tool 
in pregnancy; however, foetal exposure was associated with 
digestive tract malformations and foetal demise. A recent 
small study measured the pharmacokinetics of methylene 
blue dye in 10 non-pregnant women and extrapolated the re-
sults to estimate the foetal exposure. Measurements in plasma 
and urine indicated that the blue dye was quickly distributed 
from the breast injection site to the circulation, with 32% of 
the total dose excreted in the urine within 48 h. Combined 
with existing data on organ distribution of methylene blue, 
the estimated maximal dose to the foetus is probably only  
0.25 mg (5% of the administered dose) and may be further 
reduced by other physiologic factors related to pregnancy 
[23]. Nevertheless, data are limited and it remains an individ-
ual decision.

Radiotherapy
In general, radiotherapy is not indicated during pregnancy. 
Post-operative radiotherapy is used in breast cancer treat-
ment to minimise the risk of local recurrence. If no chemo-
therapy is given, this should start within 12 weeks of surgery. 
Any delay in treatment increases the likelihood of future me-
tastases at a rate of 0.028–0.057% per day [24]. Radiotherapy 
has long been considered incompatible with pregnancy; how-
ever, a recent review supports its use during pregnancy, in 
cases where the treatment field was distant from the gravid 
uterus [25]. Radiotherapy has been utilised during pregnancy 
in the treatment of breast cancer, Hodgkin’s disease, thyroid 
cancer, brain tumours and head and neck cancer. The dose to 
the foetus comes from 3 principal sources: photon leakage 
through the treatment head of the machine, radiation scat-
tered from the collimators and beam modifiers, and radiation 

Local Therapy
Breast-conserving surgery is a valid option during pregnancy. 
The indication pro or contra breast-conserving surgery should 
be taken as in non-pregnant women; however, mastectomy is 
not automatically indicated as the preferred treatment option. 
The major difference between these two surgical modalities is 
the need for radiotherapy after breast-conserving surgery, to 
avoid local recurrences. On the other hand, chemotherapy is 
usually indicated in this age group, and radiotherapy can then 
be safely postponed to the postpartum period.

Dominici et al. [20] analysed the incidence of wound heal-
ing complications after surgery in 67 patients with PABC, of 
which 20 patients underwent conservative breast surgery. 
There were 4 cases (9%) of post-operative cellulitis, 1 case of 
breast haematoma and 1 case of an axillary abscess; these 
were all managed on an outpatient basis. With a mean follow-
up of 62 months, there were no loco-regional recurrences 
noted in the breast conservation group.

In recent years, sentinel node biopsy has been proven to be 
indicated as staging procedure and as an alternative to axillary 
dissection in certain indications. The general recommendation 
is to use a 1-day protocol with radiolabelled colloid as tracer, 

Table 1. Comparison between available international guidelines for BCP as part of the breast cancer guidelines

AGO recommends/includes NCCN recommends/includes

Termination not mentioned to discuss in 1st trimester
Diagnostic measures as in non-pregnant women; no MRI no mentioned
Surgery as in non-pregnant women as in non-pregnant women
SLN radiolabelled marker, no blue dye radiolabelled sulphur colloids, no blue dye
Radiotherapy no RT during pregnancy but postpartum no RT during pregnancy but postpartum
Chemotherapy only after the 1st trimester; A/EC/(F)A/EC;  

taxane possible; no MTX
only after the 1st trimester; FAC; paclitaxel 
weekly

Trastuzumab no – postpartum no – postpartum
Endocrine therapy no – postpartum no – postpartum
Obstetrical advice yes no
Lactation yes no
Prognosis yes no

MRI = Magnetic resonance imaging; SLN = sentinel lymph node; RT = radiotherapy; A =doxorubicin; E = epirubicin; C = cyclophasphamide;  
F = fluorouracil; MTX = methotrexate.

Fig. 1. Treatment modalities in relation to gestational age weeks 2–10: 
implantation (0–2 weeks), organogenesis (2–10 weeks), foetal phase  
(> 10 weeks). Chemotherapy starting from 13–14 weeks allows for a 
‘safety period’.
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scattered within the patient from the treatment beams [26]. 
Concerning the first 2 sources of radiation reaching the foetus, 
the dose can easily be reduced by a factor of 2–4 by proper 
abdominal shielding. The American Association of Physicists 
in Medicine (AAPM) published guidelines on the estimation 
and reduction of the foetal dose [26]. Radiation exposure to 
the foetus can cause foetal malformations, growth restriction, 
microcephaly, mental retardation and foetal demise (deter-
ministic effects, dose related), and also a greater risk of sec-
ondary malignancies (stochastic effects).

Systemic Treatment

Breast cancer in very young women is almost always treated 
with cytotoxic agents as part of the systemic therapy. The type 
of adjuvant or neoadjuvant chemotherapy, however, does not 
differ depending on age. It seems that young women benefit 
from neoadjuvant therapy also in terms of improved overall 
survival [27]. The standard (neo)adjuvant chemotherapy regi-
men today comprises anthracycline/taxane-based therapy, ei-
ther as combination or as sequential therapy. Dose-dense 
therapy seems to be superior, especially in hormone receptor-
negative disease [28]. The TAC regimen (docetaxel, doxoru-
bicin, cyclophosphamide), which is very effective in young 
women with triple-negative breast cancer, reaching a patho-
logical complete response rate in almost 60%, has not been 
proven in the adjuvant setting to be better than a sequential 
regimen [29, 30]. However, it is more toxic. The general rule is 
‘as little as possible, but as much as needed’. The teratogenic-
ity and toxicity of any drug during pregnancy depends 
strongly on the trimester of the pregnancy and on the dosage. 
Anthracyclines are accepted as chemotherapy for young 
women during pregnancy, whereas taxanes are not. In addi-
tion, taxanes are very often not even recommended during 
pregnancy. However, the data for taxanes are increasing, and 
the smaller cohorts treated by taxanes during pregnancy do 
not indicate a worse outcome for children exposed to a taxane 
in utero than for anthracyclines [31]. In addition, in a preg-
nant-baboon model, the placenta appears to filter cytotoxic 
drugs, especially taxanes. A low transfer of < 3% was ob-
served for paclitaxel in the baboon model [32]. Therefore, the 
AGO and NCCN guidelines do not exclude taxanes as part of 
the chemotherapy during pregnancy. Very often, when using 
a sequential regimen, the taxane will not be given during 
pregnancy. On the other hand, weekly paclitaxel is very well 
tolerated. Standard regimens to be used in pregnancy are, 
e.g., FEC×6 (5-fluorouracil, epirubicin, cyclophosphamide), 
FEC-docetaxel (FEC-Doc), E(A)C-Doc (etoposide, (epirubi
cin,) cyclophosmphamide-docetaxel), or E(A)C-paclitaxel 
weekly. ‘Chemo-light’ with reduced cycles and agents, e.g., 
epirubicin monotherapy or 4×TC (docetaxel, cyclophospha-
mide), if not completed after delivery is not indicated. Also 
CMF (cyclophosphamide, methotrexate, 5-fluorouracil) alone 

is not considered to be standard of care anymore. No experi-
mental regimen and agents should be used, e.g. nab-Pacli
taxel, since they are also not indicated for non-pregnant pri-
mary breast cancer patients. It seems that chemotherapy-in-
duced side effects are fewer or less pronounced in pregnant 
than in non-pregnant women, especially nausea and vomiting, 
but also haematological side effects. This could be due to the 
pregnancy-attributed physiological changes, but also to the 
chemotherapy effect during pregnancy. So far, we have no 
data to support one or the other hypothesis. A French group 
extrapolated that BCP is as chemosensitive as breast cancer in 
non-pregnant women [33]. It is recommended to dose chemo-
therapy according to the actual weight, using the general 
doses [10]. Supportive therapy can be given as indicated dur-
ing pregnancy, but it should be kept to a minimum. Since 
methylprednisolone or hydrocortisone are extensively metab-
olized in the placenta, and relatively little reaches the foetal 
compartment, these steroids are preferred over beta/dexame-
thasone. Therefore, sequential regimens are indicated during 
pregnancy [30].

Chemotherapy should be started not before the end of the 
first trimester and should be stopped around the 35th week of 
gestation to allow for a 2–3-week chemotherapy-free interval 
prior to delivery and to allow for a term delivery (> 37th 
week). Children exposed to chemotherapy in utero seem to 
have no adverse outcome when compared to age-matched 
children, in the short and the long run [9, 34]. However, close 
monitoring of the pregnancy and an exact determination of 
the gestational age prior to start of the therapy are indicated.

The percentage of breast cancer patients with a HER2-pos-
itive tumour is higher in young women. Our data have shown 
that around 1/3 of the patients with BCP had a HER2-positive 
disease. The use of trastuzumab during pregnancy is not advo-
cated, as the majority of cases treated accidentally with trastu-
zumab during pregnancy showed an oligo-anhydramnios [35]. 
Recent data from the HERA study showed that, in the 16 
pregnancies that occurred while treated with trastuzumab or 
up to 3 months after the end of trastuzumab treatment, no oli-
gohydramnios occurred in the 5 women who continued preg-
nancy [36]. However, the spontaneous abortion rate was high 
at 25%. None of these patients was exposed for longer than  
2 months and all were exposed during the first trimester. 
Comparing these data with the data from the case reports, it 
seems that the duration and timing of trastuzumab is impor-
tant. Nevertheless, the data do not support the use of trastu-
zumab during pregnancy. Today, most patients receive trastu-
zumab in addition to chemotherapy, or at least in addition to 
the taxane, if a sequential regimen has been chosen. But, so 
far, it has not been shown that the early start of trastuzumab 
is significantly superior to the start after completing chemo-
therapy as in the HERA study [37, 38].

Other anti-HER2 agents such as lapatinib or pertuzumab, 
which are currently investigated within clinical trials for early 
breast cancer, are not indicated during pregnancy.
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account for prognostic factors. Age is known to be an impor-
tant prognostic factor, besides biological markers [7]. The 
Norwegian cancer registry showed that BCP does not have an 
inferior prognosis; however, to account for prognostic factors, 
breast cancer diagnosed during lactation had an increased risk 
of cause-specific death. Despite this unsolved matter, it is of 
utmost importance not to undertreat women with BCP [7].

Termination of pregnancy in the first trimester has so far 
not improved the prognosis of BCP. There are data that sug-
gest the opposite, but it remains a personal decision. Under 
some rare circumstances, e.g., if the diagnosis is made very 
early in pregnancy and there is a strong indication not to delay 
chemotherapy, termination may be considered.

Conclusions

BCP can be treated closely to the standards for non-pregnant 
women. However, the treatment of such women is a challenge 
and the decision for the right (systemic) therapy within the 
whole breast cancer therapy concept (neoadjuvant vs. adju-
vant; chemotherapy yes vs. no; taxane yes vs. no; early de
livery yes vs. no; trastuzmab if indicated to be started after 
delivery; mastectomy vs. breast conservation; sentinel node 
biopsy vs. axillary dissection) needs to be taken within a larger 
multidisciplinary team of breast cancer specialists supporting 
the foetal specialist, obstetrician and neonatologist to take the 
best decision. At the end of the day, BCP still requires an 
individual treatment decision. Registries such as the ones  
by the German Breast Group (www.germanbreastgroup.de/
pregnancy) or the European Society of Gynaecological 
Oncology (ESGO) (www.cancerinpregnancy.org) need to be 
supported, and collaborations to be continued.
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None of the experimental agents currently under investiga-
tion in metastatic breast cancer are indicated to be used in 
early breast cancer patients, with or without pregnancy.

Endocrine therapy, e.g. tamoxifen, should not be given 
during pregnancy. The risk to induce foetal malformations 
such as urogenital syndromes as reported in the literature is 
high and should be avoided [39].

Obstetrical Considerations

Timing is very important in treating BCP patients. When to 
start treatment, when to deliver, when to continue systemic 
treatment, surgery first or chemotherapy first; these questions 
have to be answered in the light of the individual situation. A 
checklist for the care of pregnant patients with breast cancer 
was recently proposed [12]. In general, preterm delivery has 
to be avoided in order reduce the long-term consequences for 
the infant. The morbidity and mortality risk is higher in pre-
term-delivered infants. However, the majority of women with 
cancer during pregnancy will be delivered prior to the esti-
mated delivery date, especially when the decision has been 
taken to start systemic therapy outside pregnancy [9, 11]. 
There are several reports indicating that some obstetrical 
complications are higher in women with BCP [11]. Is this ob-
servation real or pure chance because this is the way data 
have been captured? More data are still needed. Theoreti-
cally, pre-eclampsia may be more common in BCP patients 
treated with chemotherapy, but so far, no actual correlation 
between pre-eclampsia and chemotherapy application has 
been found [40].

Prognosis

It has been argued that the prognosis of BCP is inferior to 
that of non-pregnant women at the same stage and age. How-
ever, this will only be answered with large matched-pair 
control studies of high quality, to avoid a selection bias and to 
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