
Abstract. Background: The concomitant occurrence of breast
cancer and pregnancy remains a challenging clinical situation
combining ethical and medical problems. There are few
prospective data on pregnancy-associated breast cancer (PABC)
whose incidence continuously increases. Patients and Methods:
Forty patients with PABC were compared with 61 non-pregnant,
age-matched patients with infiltrative breast carcinomas (BC)
diagnosed and followed since 1982. Results:Although PABC and
BC tumor size, grade and type, and lymphovascular and lymph-
node invasion were similar, the BC cases showed better overall-
(p=0.0001) and disease-free (p=0.015) survival. Moreover, the
outcome of pregnant patients was worse than post-partum
patients (p=0.017). Importantly, the number of PABC patients
receiving hormonotherapy was lower than the BC patients
(p<0.0004), due to lower estrogen receptor (ER) (p=0.038) and
progesterone receptor (PR) (p=0.008) immunohisto-chemical
(IH) levels. Retrospective estrogen-regulated pS2/trefoil factor 1
(pS2/TFF1) immunohistochemitry showed no difference between
PABC and BC. All the children delivered were healthy.
Conclusion: Pregnancy and the post-partum period increase
breast cancer aggressiveness, pregnancy being the most
detrimental. PABC hormone-dependence is under-estimated
using ER and PR, and pS2/TFF1 might help in its determination.
Appropriate treatment does not impair child outcome.

Pregnancy-associated breast cancer (PABC) occurs during
pregnancy or within 1 year after delivery (1). It is a rare
disease, but its incidence (1/3,000 to 1/10,000 pregnancies)

is increasing as more women choose childbearing at a later
age (2). To date, few prospective data on PABC have been
reported (reviewed in (3)), and most of the studies have been
small (10-15 patients) (4, 5) or corresponded to data
compilation from different sources (6, 7).

The prognosis for PABC is unfavorable, although the
reasons are still unclear (3). Multiple clinical and biological
hypotheses have been proposed (8). Many reports have
emphasized the patients’ young age (9) or the advanced state
of the disease at detection (10). Another hypothesis is a
transient immunosuppressive state during pregnancy and
childbirth, as well as relative insulin-resistance (11). Prolactin
and its receptors have also been implicated as promoters of
tumor cell growth and progression (12, 13), whereas human
chorionic gonadotropin (hCG) has an antagonistic effect.
Russo et al. have demonstrated that pregnancy or short-term
treatment with hCG protects virgin rats from chemically-
induced mammary carcinogenesis (14, 15). Finally, the
hormonal status of PABC is unclear. Previous studies have
reported that they were hormone-independent or slowly
hormone-dependent (4-6). However, high circulating levels of
estrogen and progesterone might interfere in estrogen (ER)
and progesterone (PR) receptor determination (16).

In the present prospective clinical study, several clinical
and biological parameters, tumor hormonal status and patient
and child outcome were assessed using a homogeneous
series of 40 PABC cases. Sixty-one breast cancer (BC) cases
from non-pregnant age-matched patients during the same
period served as controls.

Patients and Methods
Patients. Between 1982 and 2004, 40 infiltrative PABC (18
pregnancy, 22 post-partum) were treated at our Breast Center
(Centre Hospitalier Régional Universitaire, Strasbourg, France) and
61 age-matched, non-pregnant patients, treated for infiltrative BC
during the same period, were selected as controls (Tables I and II).
The PABC and BC treatment adhered to the same principles.
Informed consent was obtained from all the patients.

2447

Correspondence to: Rio Marie-Christine, Institut de Génétique et
de Biologie Moléculaire et Cellulaire (IGBMC, UMR 7104, U596
INSERM), 1 rue Laurent Fries, F-67404 Illkirch Cedex BP 10142.
France. Tel: +33 3 88653424, Fax: +33 3 653201, e-mail:
rio@titus.u-strasbg.fr

Key Words: Breast cancer, pregnancy, hormonotherapy, patient
outcome, child outcome.

ANTICANCER RESEARCH 28: 2447-2452 (2008)

Pregnancy and Post-partum Breast Cancer:A Prospective Study
CAROLE MATHELIN1,2, KADOUR ANNANE1, ALAIN TREISSER3, MARIE-PIERRE CHENARD4,

CATHERINE TOMASETTO2, JEAN-PIERRE BELLOCQ4 and MARIE-CHRISTINE RIO2

1Hospices Civils, Service de Gynécologie-Obstétrique, F-67091 Strasbourg Cedex;
2Institut de Génétique et de Biologie Moléculaire et Cellulaire

(IGBMC, UMR7104 CNRS, U596 INSERM), F-67404 Illkirch Cedex BP 10142, France;
3Centre Hospitalier Princesse Grace, Service de Gynécologie-Obstétrique, 98000, Monaco;

4Hôpital de Hautepierre, Département d’Anatomie Pathologique, F-67098 Strasbourg Cedex, France

0250-7005/2008 $2.00+.40



Clinical and biological parameters. The studied parameters were age at
diagnosis and parity for BC; for PABC, the gestational age, pregnancy
outcome, cancer antigen 15.3 (CA 15.3) and carcinoembryonic antigen
(CEA) levels in serum (values above 30 IU/ml and 5 ng/ml,
respectively, were considered abnormal). Patient follow-up included a
yearly clinical examination with mammogram, chest radiography, pelvic
and abdominal ultrasound, CA 15.3 and CEA analysis and child health.

Tumor parameters. Primary tumor characteristics included
histological type and size, histological Scarff, Bloom and
Richardson grade (17). Lymphovascular and lymph node (LN)
invasion were analyzed using Haematoxylin-Eosin (HE) staining.

ER and PR immunohistochemistry (IH) were performed on the
formalin-fixed, paraffin-embedded primary tumors using mouse
monoclonal antibodies (ER, 1:20 dilution, clone 6F11; PR, 1:100
dilution, clone 16 PR 312; Tebu-Bio, F-Le Perray en Yvelines,
France), appropriate second antibodies and the biotin-streptavidin-
peroxidase method. All the samples were analyzed by the same
pathologist to avoid individual differences. An H-score, including
the staining intensity (from 0 to 3+) and the percentage of stained
tumor cells, of 20 and above was considered as positive (18).

Retrospective pS2/trefoil factor 1 (pS2/TFF1) IH was performed
as described above using conserved paraffin-embedded samples and
p28O2 mouse monoclonal antibody (1:50 dilution; IGBMC/
Euromedex, F67460 Souffelweyersheim, France).

Statistical analysis. The data are given as mean and standard
deviation (SD). The statistical tests used for the comparisons were
Fisher’s exact test and t-test. The overall and disease-free survival
curves were established using the Kaplan-Meier method. P-values
<0.05 were considered to be statistically significant.

Results
Characteristics and treatments for the 40 PABC patients. All
the data are summarized in Tables I and II. Twenty-two of
the tumors (55% ) showed lymphovascular invasion that was
previously reported for BC developing in young women
(19). Axillary clearance was performed in 39 patients and
metastases were found in 18 cases (45% ). ER and PR were
positive in 19 (47.5% ) and 13 (32.5% ) cases, respectively.

In 31 patients, surgery was followed by radiation therapy.
Thirty women were treated by chemotherapy after delivery
(doxorubicin 50 mg/m2 or epirubicin 100 mg/m2, fluorouracil
500 mg/m2 and cyclophosphamide 500 mg/m2 every 3 weeks,
6 cycles) and 3 received treatment during pregnancy
(doxorubicin 50 mg/m2 or epirubicin 75 mg/m2 and
fluorouracil 500 mg/m2 every 3 weeks). Taking the ER and
PR levels into account, hormonal therapy (tamoxifen 20 mg
daily) was administered after delivery in 18 patients (45% ).

Characteristics and treatments for the 61 BC controls. All
the data are summarized in Tables I and II. Lymphovascular
invasion was identified in 31 tumors (51% ). An axillary
clearance was performed in all 61 cases (100% ) and LN
metastases were found in 33 cases (54% ). ER and PR were
positive in 42 (69% ) and 37 (61% ) cases, respectively.

In 57 cases (93% ), surgery was followed by radiotherapy.
Fifty-two women (85% ) were treated by chemotherapy
(doxorubicin 50 mg/m2 or epirubicin 100 mg/m2,
fluorouracil 500 mg/m2 and cyclophosphamide 500 mg/m2
every 3 weeks, 6 cycles). Hormonotherapy (tamoxifen 20 mg
daily) was administered in 49 cases (80% ).

ER and PR differences between PABC and BC patients. The
patient/tumor characteristics for the PABC and BC groups
showed only few differences. More of the BC than PABC
patients received locoregional radiotherapy (93% versus
77.5% , p=0.0311). More importantly, ER (47.5% versus
69% , p=0.038) and PR (32.5% versus 61% , p=0.008)
positivity were lower in the PABC cases. Subsequently,
hormonotherapy was administered to 45% of the PABC and
80% of the BC patients (p=0.0004). These results prompted
us to perform retrospective pS2/TFF1 IH analysis (20) using
conserved primary tumors and/or metastases to re-evaluate
the PABC hormone dependence, since pS2/TFF1 has been
shown to be correlated with hormone dependence in breast
tumors from non-pregnant patients (21). pS2/TFF1 was
detected in the cytoplasm of cancer cells (Figure 1A and B),
as previously reported in breast carcinomas from non-
pregnant patients (21). pS2/TFF1 positivity was similar in the
PABC (23 cases; 57.5% ) and the BC (28 cases; 46% ) (Table
I). It was observed in 16/19 ER-positive PABC (84% ).
Among the 21 ER-negative PABC, 7 (33% ) were pS2/TFF1-
positive (3 during pregnancy and 4 post-partum). Likewise,
25/42 ER-positive BC were pS2/TFF1-positive (60% ), and
3/19 (16% ) ER-negative BC were pS2/TFF1-positive.

Outcome in PABC and BC. The follow-up information is
summarized in Table II. The follow-up times were similar
for the PABC and BC cases. The PABC ten-year survival
was only 70% compared with 97% for the BC cases
(p=0.0001). The overall survival curves are shown Figure
2A; the BC patients had significantly better five-year
(p=0.0347) and ten-year (p=0.0001) overall survival.

Distant metastases occurred in 13 (32%) PABC and 8 (13%)
BC cases. The metastases developed more rapidly in PABC than
in BC (65 (SD 35) versus 90.5 (SD 42.5) months; p=0.0023).
All the PABC patients who developed metastases died, while
75% of the BC patients with metastases were still alive at the
end of the study (p=0.0205). Accordingly, the disease-free
survival curve was significantly better for the BC patients
(p=0.0150) (Figure 2B), as were the five-year (p=0.0478) and
the ten-year (p=0.0357) disease-free survival rates.

Pregnancy PABC compared to post-partum PABC. Most of
the patient/tumor characteristics were similar in the
pregnancy PABC and the post-partum PABC cases (Tables I
and II). However, the parity was lower in the pregnancy
PABC than in the post-partum cases (1.3 (SD 1.4) versus 2.1
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Table I. Characteristics of the 40 PABC and 61 BC tumors.

Characteristic Pregnancy Post-partum p PABC BC p

Tumor size (mm) 25.5 (16.2) 27.8 (27.4) NS 26.1 (23.2) 24 (15.8) NS
Grade
Low 2 (11% ) 5 (23% ) NS 7 (17.5% ) 13 (21% ) NS
Intermediate 2 (11% ) 7 (32% ) NS 9 (22.5% ) 22 (36% ) NS
High 13 (72% ) 9 (41% ) NS 22 (55% ) 25 (41% ) NS
ND 1 (5.5% ) 1 (4.5% ) NS 2 (5% ) 1 (2% ) NS

Tumor type
Ductal 16 (89% ) 17 (77% ) NS 33 (82.5% ) 56 (92% ) NS
Lobular 1 (5.5% ) 3 (17% ) NS 5 (12.5% ) 4 (7% ) NS
Medullar 1 (5.5% ) 1 (4.5% ) NS 2 (5% ) 0 (0% ) NS
Tubular 0 (0% ) 1 (4.5% ) NS 0 (0% ) 1 (1% ) NS

Lympho-vascular invasion 7 (39% ) 15 (68% ) NS 22 (55% ) 31 (51% ) NS
Lymph nodes
Axillary clearance 17 (94% ) 22 (100% ) NS 39 (97.5% ) 61 (100% ) NS
Positive lymph node 9 (50% ) 9 (41% ) NS 18 (45% ) 33 (54% ) NS
1-3 7 (39% ) 5 (23% ) NS 12/18 (66% ) 25/33 (76% ) NS
>3 2 (11% ) 4 (18% ) NS 6/18 (34% ) 8/33 (24% ) NS

Hormonal factors
ER+ 8 (44% ) 11 (50% ) NS 19 (47.5% ) 42 (69% ) 0.038
PR+ 5 (28% ) 8 (36% ) NS 13 (32.5% ) 37 (61% ) 0.008
pS2/TFFI+ 9 (50% ) 14 (64% ) NS 23 (57.5% ) 28 (46% ) NS

Data are presented as mean values (+/–SD), or frequency (percentage); NS: not significant; ND: not determined; ER: estrogen receptor; PR:
progesterone receptor; pS2/TFF1: pS2/trefoil factor 1.

Table II. Characteristics, treatment and outcome of the 40 PABC and 61 BC patients.

Patient characteristic Pregnancy Post-partum p PABC BC p
Total

Number of patients 18 22 - 40 61 -
Age at presentation (years) 33.8 (5.4) 33.3 (3.9) NS 33.5 (4.6) 35.4 (3.8) NS
Parity 1.3 (1.4) 2.1 (1.0) 0.041 1.8 (1.3) 1.7 (1) NS
Time at diagnosis
(gestational weeks) 22 (10) - - - - -
CA 15-3 (IU/ml) 31.9 (9.3) 18.5 (12.5) 0.0006 24.1 (27.7) 20.3 (17.2) NS
CEA (ng/ml) 1.9 (3.4) 3.1 (6.3) NS 2.6 (5.3) 1.3 (1) NS
Treatment
Treatment delay (weeks) 7.1 (6.9) 4 (1.1) 0.04 5.6 (4.8) 4.8 (3.6) NS
Breast conservative surgery 9 (50% ) 7 (32% ) NS 16 (40% ) 27 (44% ) NS
Mastectomy 9 (50% ) 15 (68% ) NS 24 (60% ) 34 (56% ) NS
Axillary clearance 17 (94% ) 22 (100% ) NS 39 (97.5% ) 61 (100% ) NS
Chemotherapy 16 (89% ) 17 (77% ) NS 33 (82.5% ) 52 (85% ) NS
Radiotherapy 15 (83% ) 16 (73% ) NS 31 (77.5% ) 57 (93% ) 0.0311
Hormonotherapy 8 (44% ) 10 (45% ) NS 18 (45% ) 49 (80% ) 0.0004

Patient outcome
Mean follow-up period (months) 76.8 (60.5) 79.9 (47) NS 78.5 (52.8) 85.7 (24.2) NS
Contralateral breast cancer 0 (0% ) 1 (5% ) NS 1 (2.5% ) 2 (3% ) NS
New primary breast cancer 0 (0% ) 0 (0% ) NS 0 (0% ) 5 (8% ) NS
Distant metastases 5 (28% ) 8 (36% ) NS 13 (32% ) 8 (13% ) 0.0247
Alive with metastases 0/5 (0% ) 0/8 (0% ) NS 0/13 (0% ) 6/8 (75% ) 0.0005
5-Year overall survival 15 (83% ) 20 (91% ) NS 35 (87.5% ) 60 (98% ) 0.0347
10-Year overall survival 13 (72% ) 15 (68% ) NS 28 (70% ) 59 (97% ) 0.0001
Mean time to death 49.4 (26) 75.2 (37) 0.017 65.3 (35) 62 (44) NS
Overall survival rate 13 (72% ) 14 (63% ) NS 27 (67.5% ) 59 (97% ) 0.0001

Children outcome
Abortions 4 2 NS 6 - -
Healthy children 14 20 NS 34 - -

Data are presented as mean values (± SD), or frequency (percentage); NS: not significant; CA: cancer antigen; CEA: carcinoembryonic antigen.



(SD 1.0) children, p=0.041). As previously reported (22),
higher CA 15.3 levels were found during pregnancy (31.9
IU/ml) compared with the post-partum period (18.5 IU/ml)
(p=0.0006). The CEA levels were higher in the post-partum
group compared with the pregnant group (3.1 ng/ml versus
1.3 ng/ml), but not statistically significantly so. There was
also an increased delay in the treatment of pregnancy PABC
patients (7.1 versus 4 weeks, p=0.04). Finally, the mean time
to death was lower in the pregnancy cases than in the post-
partum cases (49.4 versus 75.2 months, p=0.017).

PABC treatment and child outcome. There was one spontaneous
abortion and one extra-uterine pregnancy. Four patients opted
for therapeutic abortion and the rest for pregnancy continuation.

The genders of the 38 offspring were 24 girls (63% ) and 14
boys (37% ). Thirty-four children were alive at the end of the
study and all but one, treated for hydrocephaly diagnosed before
breast cancer treatment, were healthy.

Discussion

The present study benefited from a highly homogeneous
PABC series, with the controls similarly treated over the
same time period and all the histopathology analysed in the
same laboratory by the same pathologist.

Despite numerous patient characteristics and treatment
similarities, the progression of the PABC cases was
dramatically worse than that of the BC cases. It has been
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Figure 1. Immunohistochemistry for pS2/TFF1. Strong cytoplasmic staining in PABC: A. an infiltrative ductal carcinoma; B. an axillary node
containing ductal cancer cells. Magnification: ×200.

Figure 2. Survival curves for the 40 PABC and 61 BC. A. Overall survival; B. Disease-free survival. Curves were established using the Kaplan-
Meier method.



shown that pregnancy and the post-partum period induce
intense modifications in cell proliferation and survival as well
as tissue angiogenesis and remodeling (8), all processes
known to favor tumor progression (23). The occurrence of
invasive cancer cells in such a favorable microenvironment
might therefore be responsible for increased tumor
aggressiveness. Moreover, the tumors occurring during
pregnancy were more aggressive than those occurring during
the post-partum period, and the patients died around two years
earlier (p=0.017). This indicated that pregnancy and post-
partum are distinct PABC sub-groups, and that the cellular
and/or molecular modifications specific to either pregnancy or
the post-partum period impact tumor progression differently. It
has been proposed that when pregnancy occurs in women
whose breast tissue already contains in situ tumor or cancer
cells, increased proteolysis enhances the invasive and
metastatic potential of the breast carcinomas, leading to a
poorer clinical outcome (24).

The worse PABC outcome might also result from less
aggressive treatments, particularly when pregnancy is
continued. In the present study, the treatment delay and
surgical treatments were similar in the PABC and the BC
cases. Breast conservation was performed in 16 PABC
without recurrence, confirming that it is an alternative to
radical surgery if radiotherapy can be scheduled after delivery
(25). Radiotherapy administration was less frequent in the
PABC than in the BC cases (p=0.0311). However, since this
treatment concerns locoregional areas, it might be expected
that this difference would not be the major factor responsible
for the poor patient outcome. The adjuvant chemotherapy
based on stage, age and pathological findings was not greatly
different between the PABC and BC cases, but was used
during pregnancy only when delay in treatment initiation was
likely to impact maternal survival (26). It was never given
during the first pregnancy trimester to avoid teratogenicity
and is well tolerated by the fetus at later stages (27).

The most important treatment discrepancy in our series
concerned the hormonotherapy. First, hormonotherapy was
usually delayed until the resumption of menstruation since
tamoxifen can lead to teratogenesis (Goldenhar syndrome or
ambiguous genitalia) and thrombosis (28). Second, the
number of PABC patients receiving hormonotherapy was
dramatically lower than the BC patients (p<0.0004). Indeed,
consistent with previous studies (5-7, 29), significantly less
ER (p=0.038) and PR (p=0.008) were detected in the PABC
than in the BC patients. However, using retrospective
pS2/TFF1 IH analysis the low ER and PR levels observed in
PABC were demonstrated to be artefactual (4) and, at
diagnosis, PABC hormone-dependence had been
underestimated using ER and PR IH. pS2/TFF1 IH was
developed in the late nineteen eighties (17), and routinely used
in the early nineties. It has been reported that about 50% of
primary breast tumors and metastases overexpress pS2/TFF1

(20) and pS2/TFF1 positivity was a predictive factor of
hormonotherapy response (30). In contrast, pS2/TFF1
negativity in ER-positive breast carcinomas was associated
with reduced hormonotherapy response (31). To date, only
one series including 12 PABC cases has reported pS2/TFF1
positivity in 67% of the tumors (32). In our series, 57.5% of
the PABC cases were pS2/TFF1-positive, a percentage similar
to that observed in BC and clearly higher than those observed
for ER (47.5% ) and PR (32.5% ) positivity. Thus, pS2/TFF1
determination might be particularly useful during pregnancy
and the post-partum period to better determine the hormone-
dependence of breast tumors and optimize hormonotherapy
prescription. Finally, the pregnant PABC patients had a higher
delay in hormonotherapy administration than did the post-
partum PABC patients (p=0.04). Since they also had the worst
outcome, this strongly argues for the beneficial effects of
hormonotherapy on PABC outcome.

Finally, in our study, 34 children were born and remained
healthy. There were 24 girls (63% ), whereas 49% would
have been expected (32). To date, no data are available
concerning the relationship between offspring gender and
risk of breast cancer during pregnancy. However, Hsieh et al.
(33) have reported that pregnancies with male fetuses have a
protective effect for young women. Thus, although not
statistically significant, the higher number of female fetuses
in the present study suggests a similar protective effect of
male fetuses on PABC.

Acknowledgements
We thank Doris Frankhauser, Philippe Liégeois, Jean-Louis Mehl,
Karl Neuberger and Roland Schaeffer for their collaboration, and
Susan Chan for helpful discussion. This work was supported by
funds from the Institut National de la Santé et de la Recherche
Médicale, the Centre National de la Recherche Scientifique, the
Hôpitaux Universitaires de Strasbourg, the Association pour la
Recherche sur le Cancer, the Ligue Nationale Française contre le
Cancer and the Comités du Haut-Rhin et du Bas-Rhin.

References

1 Porta RP, Franco C, Cosmi EV, Montruccoli G and Cavazzana AO:
Pregnancy-associated breast cancer. Breast J 10(2): 169, 2004.

2 Kahlert S, Bauerfeind I, Strauss A and Untch M: Breast cancer
treatment during pregnancy – experiences in the department of
OB/GYN Grosshadern-Munich and review of international data.
Zentralbl Gynakol 126(3): 159-166, 2004.

3 Theriault R and Hahn K: Management of breast cancer in
pregnancy. Curr Oncol Rep 9(1): 17-21, 2007.

4 Elledge RM, Ciocca DR, Langone G and McGuire WL:
Estrogen receptor, progesterone receptor, and HER-2/neu protein
in breast cancers from pregnant patients. Cancer 71(8): 2499-
2506, 1993.

5 Shousha S: Breast carcinoma presenting during or shortly after
pregnancy and lactation. Arch Pathol Lab Med 124(7): 1053-
1060, 2000.

Mathelin et al: Pregnancy/Post-partum Breast Cancer

2451



6 Bonnier P, Romain S, Dilhuydy JM, Bonichon F, Julien JP,
Charpin C et al: Influence of pregnancy on the outcome of breast
cancer: a case–control study. Societe Francaise de Senologie et
de Pathologie Mammaire Study Group. Int J Cancer 72(5): 720-
727, 1997.

7 Reed W, Hannisdal E, Skovlund E, Thoresen S, Lilleng P and
Nesland JM: Pregnancy and breast cancer: a population-based
study. Virchows Arch 443(1): 44-50, 2003.

8 Polyak K: Pregnancy and breast cancer: the other side of the
coin. Cancer Cell 9(3): 151-153, 2006.

9 Han W, Kim SW, Park IA, Kang D, Kim SW, Youn YK et al:
Young age: an independent risk factor for disease-free survival in
women with operable breast cancer. BMC Cancer 4: 82, 2004.

10 Woo JC, Yu T and Hurd TC: Breast cancer in pregnancy: a
literature review. Arch Surg 138(1): 91-98, 2003.

11 Sanchez-Barcelo EJ, Cos S, Mediavilla D, Martinez-Campa C,
Gonzalez A and Alonso-Gonzalez C: Melatonin–estrogen
interactions in breast cancer. J Pineal Res 38(4): 217-222, 2005.

12 Tworoger SS and Hankinson SE: Prolactin and breast cancer
risk. Cancer Lett 243(2): 160-169, 2006.

13 Clevenger CV: Role of prolactin/prolactin receptor signaling in
human breast cancer. Breast Dis 18: 75-86, 2003.

14 Russo J, Mailo D, Hu YF, Balogh G, Sheriff F and Russo IH:
Breast differentiation and its implication in cancer prevention.
Clin Cancer Res 11(2 Pt 2): 931s-936s, 2005.

15 Russo J, Moral R, Balogh GA, Mailo D and Russo IH: The
protective role of pregnancy in breast cancer. Breast Cancer Res
7(3): 131-142, 2005.

16 Pujol P, Daures JP, Thezenas S, Guilleux F, Rouanet P and
Grenier J: Changing estrogen and progesterone receptor patterns
in breast carcinoma during the menstrual cycle and menopause.
Cancer 83(4): 698-705, 1998.

17 Le Doussal V, Tubiana-Hulin M, Friedman S, Hacene K,
Spyratos F and Brunet M: Prognostic value of histologic grade
nuclear components of Scarff-Bloom-Richardson (SBR). An
improved score modification based on a multivariate analysis of
1,262 invasive ductal breast carcinomas. Cancer 64(9): 1914-
1921, 1989.

18 Thike AA, Chng MJ, Fook-Chong S and Tan PH:
Immunohistochemical expression of hormone receptors in
invasive breast carcinoma: correlation of results of H-score with
pathological parameters. Pathology 33(1): 21-25, 2001.

19 Colleoni M, Rotmensz N, Robertson C, Orlando L, Viale G,
Renne G et al: Very young women (<35 years) with operable
breast cancer: features of disease at presentation. Ann Oncol
13(2): 273-279, 2002.

20 Ribieras S, Tomasetto C and Rio MC: The pS2/TFF1 trefoil
factor, from basic research to clinical applications. Biochim
Biophys Acta 1378(1): F61-77, 1998.

21 Rio MC, Bellocq JP, Gairard B, Rasmussen UB, Krust A, Koehl C
et al: Specific expression of the pS2 gene in subclasses of breast
cancers in comparison with expression of the estrogen and
progesterone receptors and the oncogene ERBB2. Proc Natl Acad
Sci USA 84(24): 9243-9247, 1987.

22 Lelle RJ, Henkel E, Leinemann D and Goeschen K:
Measurement of CEA, TPA, neopterin, CA125, CA153 and
CA199 in sera of pregnant women, umbilical cord blood and
amniotic fluid. Gynecol Obstet Invest 27(3): 137-142, 1989.

23 Rio MC: From a unique cell to metastasis is a long way to go:
clues to stromelysin-3 participation. Biochimie 87(3-4): 299-
306, 2005.

24 McDaniel SM, Rumer KK, Biroc SL, Metz RP, Singh M,
Porter W et al: Remodeling of the mammary microenvironment
after lactation promotes breast tumor cell metastasis. Am J
Pathol 168(2): 608-620, 2006.

25 Annane K, Bellocq JP, Brettes JP and Mathelin C: Infiltrative
breast cancer during pregnancy and conservative surgery. Fetal
Diagn Ther 20(5): 442-444, 2005.

26 Peccatori F, Martinelli G, Gentilini O and Goldhirsch A:
Chemotherapy during pregnancy: what is really safe? Lancet
Oncol 5(7): 398, 2004.

27 Mathelin C, Annane K, Dufour P, Liegeois P and Bergerat JP:
Chemotherapy for breast cancer during pregnancy. Eur J Obstet
Gynecol Reprod Biol 123(2): 260-262, 2005.

28 Loibl S, von Minckwitz G, Gwyn K, Ellis P, Blohmer JU,
Schlegelberger B et al: Breast carcinoma during pregnancy.
International recommendations from an expert meeting. Cancer
106(2): 237-246, 2006.

29 Nugent P and O’Connell TX: Breast cancer and pregnancy. Arch
Surg 120(11): 1221-1224, 1985.

30 Spyratos F, Andrieu C, Hacene K, Chambon P and Rio MC: pS2
and response to adjuvant hormone therapy in primary breast
cancer. Br J Cancer 69(2): 394-397, 1994.

31 Ruibal A, Schneider J, del Rio C, Arias J, Nunez MJ, Piqueras V
et al: pS2 negativity in postmenopausal women with ER+PgR+
infiltrating ductal breast carcinoma is associated with reduced
hormone dependence and increased proliferation and aneuploidy
of the tumors. Int J Biol Markers 14(3): 186-188, 1999.

32 http://www.ined.fr/fr/pop_chiffres/france/naissances_fecondite/
naissances_par_sexe/: Institut national d’études démographiques,
22 Janvier 2008.

33 Hsieh C, Wuu J, Trichopoulos D, Adami HO and Ekbom A:
Gender of offspring and maternal breast cancer risk. Int J Cancer
81(3): 335-338, 1999.

Received February 29, 2008
Revised April 16, 2008

Accepted April 21, 2008

ANTICANCER RESEARCH 28: 2447-2452 (2008)

2452


