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Summary The occurrence of breast cancer during pregnancy is a rare clinical situatio

However, if it is diagnosed, a multidisciplinary approach involving an obstetri-
cian, a medical oncologist and a surgeon is needed. In this situation, breast can
should be treated according to the same principles applied in nonpregnant
tients. Termination of pregnancy does not improve survival. Decisions regardin
abortion should be based on the desires of the patient and on therapeutic nec
sities.

If required, surgery is always possible, but radiation therapy should be avoide
because of the risk of fetal toxicity. Antineoplastic drug therapy, if indicated, is
possible after the first trimester.

Breast cancer and cervical cancer are the 2 moseveral yearg] these cancers are presumed to ha
commonly occurring cancers during pregnaiky. existed before the onset of the pregnancy.
Pregnancy-associated breast cancers comprise not Wallack and colleagué3,in a review of 32 pa-
only those breast cancers arising during pregnancypers, concluded that pregnancy associated with bre
but also those that arise in the year after pregnancgancers accounts for 0.2 to 3.8% of all breast canc
We will consider in this article only the first group Alternatively, 1 breast cancer would be expected
of tumours: those arising during pregnancy itself.arise in every 3000 to 10 000 pregnanéte3he
As the subclinical phase of the disease lasts fofrequency of concomitant breast cancer and pre
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nancy is at least 15% for patients who develophyperplasia seems to be more frequent, while gz
breast cancer before the age of 40 yEdisThe  ctocoele, abscess and infarction of pre-existing
mean age of women who develop breast cancegnofibroma have also been describéd3! Benign

during pregnancy is between 32 and 38 y&&rs, inflammatory mastitis or abscess must be disti
although exceptional cases have been described fgfished from a cancerous inflammatory tumot
very young women (less than 20 years 8ldJhe  |nflammatory carcinoma of the breast is no mo
increased number of delayed pregnancies ifrequent during pregnancy than in nonpregna

women aged between 30 and 40 years may eXplaWomen, contrary to what was previously be
the higher frequency of the association in recentio, eqridl

years. About 3% of breast cancers that arise durit
. . pregnancy are reported to be inflammatory bre:
1. Diagnosis cancers and, as yet, the specific outcome and pr

It must be emphasised that clinical breast examnosis of ian.ammatory breast cancer arising durir
ination of pregnant women is most important, andPr€gnancy1s unknowi?!®INevertheless, a recen
has to be done as soon as pregnancy is recogniséfrospective multicentre French stlidy de-
in order to detect any suspicious mass. Indeed, clinscribed a 24% incidence of such inflammatory pr
ical diagnosis will be increasingly difficult as the sentations. Each inflammatory breast lesion r
pregnancy progresses. Mammography is permittedquires histological examination, so a biopsy mu
during pregnancy; the abdomen can be protectete performed. This is always possible, but it shot
by a lead apron. However, the interpretation ofbe noted that increased vascularity necessitates
mammograms is more difficult because of the oeticulous haemostasis and also that breastmilk, &
dema and increased vascularity of the breast assing as a culture medium, enhances the infectic
ciated with pregnancy. Echography may be helpfukisk [18]
in case of diagnostic difficulties with mammogra-
phyl7:89 A mammogram interpreted as ‘normal’is
not sufficient if there is a palpable lump, and more
investigations have to be done. Max and Kldtfler  The poor prognosis of breast cancer in pre

described 8 women with palpable‘ breast Iu’mps, $ancy is generally thought to result from late dia
of whom were reported to have a ‘negative’ mam-,qjs and the consequent delays in initiating tre
mographic examination, but who in fact had histo- . . 15,15.17,10] ¢ may also relate to the relatively

Ioglgally proven brgas'.[ cancers. . young age of the patient, which in itself appears
Fine needle aspiration for cytology is an esseni . 5 pejorative facté#9-22 In the French multi-

tial diagnostic tO.OI.thaF allows a cyst or gala- centre study of Giacalone and colleagiésthe
ctocoele to be distinguished from a solid mass.

Nevertheless, cytology during pregnancy is not aoverall 3-year surv.ival was 57% for patients wit
easily interpreted as that performed outside O?Jreast cancer during pregnancy, compared w
pregnancy. The cytologist has to be informed that 470 for nonpregnant patients with breast canc
the woman is pregnant, and should be experienceldfis difference was no longer significant if mete
in the diagnosis of these diseases. Indeed, false postatic and inflammatory tumours were exclude
itive results are possible because of the hypertHowever, the recent study of Schoultz e¢8lisug-
cellularity of the mammary tissue and the more fre-gests that when adjusted for age, the prognosi
quent occurrence of cytonuclear atypi. similar. The French multicentre stu¢f§ did not

The usual benign lesions can occur during pregfind that pregnancy was a bad prognostic factor
nancy, including adenofibroma, lipoma, papil- itself, but confirmed the detrimental influence of
loma, cysts and inflammatory phenomena. Lobularyoung age at diagnosis.

2. Evolution and Prognosis

0 Adis International Limited. All rights reserved. Drug Safety 1998 Feb; 18 (2)



Treating Breast Cancer During Pregnancy 137

3. Staging stage of pregnancy can cause sterility and st
. . , ) sequent cancers in the child. The toxicity of radic
Routinely, in nonpregnant patients, staging gényherany depends on dose, energy, field size and

erally includes chest x-ray, liver echography Oryance petween the fetus and the radiation volum
computed tomography (CT) scan, and bone radiop,yever, gestational age is fundamental in det

nuclide scan. However, the specific problem aSSOpining the nature and severity of toxicitg!
ciated with pregnancy is the risk of teratogenicity If conservative treatment is indicated, that is i
from irradiation. The period from conceptiontothe 4o ~1ce of small tumours3cm), it is preferable
fou.rteenth day is the most s.ensmve. to rqd|at|ont0 postpone irradiation until after delivery. Never
which grgatly mcreases.the risk of miscarriage. theless, there are no published series concern
Following atmospheric exposure toagose of Lhe outcome of such a strategy for pregna
to 9 chs after the detonauon. of atom|.c bombs\/vomen. Similarly, it seems appropriate to pos
over Hiroshima and Nagasaki, the children of,,ne jrragiation if it is needed after mastectom
women Wh.o were 6 fo 11.Wgeks pregnant at the example, in the presence of axillary nodal ir
time experienced an 11% incidence of microcephy, g ement. If a post-mastectomy locoregional re
aly and mental retardatid?fl An increased risk of .\ rence ocecurs during pregnancy, it is reasonal

leukaemias and solid cancers in patients whosg, giscuss the possibility of antineoplastic dru
mothers had undergone an abdominal x-ray du”therapy after surgical resection.

their pregnancy has also been describetf!
Therefore, it is better to avoid abdominal and 4 3 Antineoplastic Drug Therapy
pelvic CT scans and bone radionuclide scans. _ _ _
Chest x-ray is permissible, as is magnetic reso- The toxic effects of antineoplastic drug therap
nance imagind?’! if they are needed to determine depend on the gestational age, the administel

the stage of the disease. dosages and the type of drug. Nevertheless, d
are anecdotal and often incomplete. Antineoplas

4. Therapeutic Tools drug therapy has proven efficacy in treating p:
tients with breast cancer in adjuvant, neoadjuva

4.1 Surgery and metastatic settings, but it needs to be delivel

as early as possible in order to be efficacious. Th

Surgery is always possible during pregnancy. Ifthe choice of the protocol has to balance the bene
necessary, a modified radical mastectomy is feasitg the mother with the risk to the fetus.
ble. The surgical option has to be chosen using the
same conditions as for patients outside pregnancy, 43-17The Mother . .
so conservative surgery is allowed for small tu- The gravid state modifies classical pharmac

mours; in these cases radiotherapy can be delayé(a_glcal d.ata: there IS an increase in plasma volur
until after delivery2®! with an increased dilution space for hydrosolubl

drugs, decreased plasma albumin levels and
creased levels of other plasma proteins, because
an increase in available estrogen. These alteratic
Irradiation has to be avoided because of fetamay explain significant modifications of parame
risks (section 3). Irradiation during the 10 first daysters such as the area under the concentration-ti
of pregnancy is thought to cause fetal death; duringurve. Moreover, amniotic fluid may function as
the period of organogenesis and the beginning ofthird pharmacological space, delaying eliminatio
the fetal period, microcephaly, mental retardation,and therefore enhancing the toxicity of some dru
growth delay and bone malformations are possible(e.g methotrexatd§!-33] At the very least, the al-
These anomalies have been described with morterations in hepatic metabolism, and the increas
than 2 cGys irradiatio#?! Irradiation at a later in renal plasma flow, glomerular filtration rate an

4.2 Radiotherapy
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creatinine clearance can also modify the clearance For instance, administration of antimetabolite
of cytotoxic drugd34 (particularly methotrexate) during the first trimes
Nevertheless, data are insufficient to preciselyter is associated with a significant risk of misca
evaluate the quantitative consequences of theseéage and malformatiori43l Alkylating agents
pharmacological variations and to determine thesuch as nitrogen mustards and cyclophospham
best chemotherapeutic regimens (in view of theare considered to be highly teratogenic too. In
therapeutic index) during pregnancy. So, conven+eview, Doll and colleagu®3! found 6 cases of
tional regimens are usually offered to pregnant pamalformations in 50 children exposed to an alky

tients[3] ating agentn uteroduring the first trimester; in 4
cases, the mothers had also received radiation t
4.3.2 The Fetus apy3l Cyclophosphamide, if delivered during th

Many diverse, early or late toxic effects, both first trimester, may cause various malformatior
reversible and irreversible, may affect a child ex-(e.g. absence of ears, single coronary ariésy).
posed to cytotoxic agenis utero. Data are frag- Nevertheless, numerous cases of healthy infa
mentary, and have been obtained from isolatedhave been described affaruteroexposure to cy-
cases described in the literature. Little is knownclophosphamide during the first trimestgt.
about the transplacental passage of cytotoxic drugs Two of the most widely employed groups ©
and reports on this topic are highly inconsis-cytotoxic drugs for the treatment of women wit
tent[36.371 Therefore, reliable predictors of toxicity breast cancer, the anthracyclines and the vinca
are not available. For example, Gaillard and col-kaloids, seem to possess little teratogenic potent
leagueB?®l studied the transplacental passage ofin fact, no case of malformation has been descrik
epirubicin in anin vitro model of perfused mature with anthracyclines or vinblastine. Both of th
placenta, and found that 3.6% of the amount adeases of malformations (cardiac and renal) r
ministered to the mother would cross the placentaported in association with vincristine appeared
This suggests a minor potential for fetal toxicity of a context of polychemotherapy: vincristine plu

epirubicin. procarbazine in one case, vincristine plus nitrog
mustard (the major teratogenic potential of whic
First Trimester is well known in the other casky!

Immediate toxic effects can be observed, such Qverall, administration of cytotoxic agents dul
asin uterodeath, prematurity, hypotrophy, malfor- ing the first trimester of pregnancy is associatt
mations and visceral abnormalities. The risks argith a significantly higher frequency of malforma
clearly dependent on the timing of administrationtions, often with decreased viability of the cHiiél.
(gestational age) and the administered drugs. Treafevertheless, besides the timing of treatment, 1
ment during the first week invokes the aII-or-nothing nature of the agent, dosage1 frequency of admir
law: miscarriage or a healthy fet#¥. Thereafter, tration, duration of treatment, use of drug comt
and until the end of the first trimester (culmination nations (25% of malformations for po|ychemo
of organogenesis) cytotoxic treatment may causgherapy versus 6% for monochemotherap
malformations, the incidences of which are diffi- excluding methotrexalf?) are also crucial param-
cult to appreciate: rates of 7.5% (4/%8),12.7%  eters. When methotrexate is included in the seri
(9/71}*% and 17% (24/13%} have been reported. fetal abnormalities associated with monotheray
These incidences may have included toxicity fromappear in 17% of patients.
other causes, such as radiation therapy (sections 3
and 4.2), to which a proportion of these malforma- Second and Third Trimesters
tions could be attributeld? and because of the No increase in risk of malformation seems t
high variability of teratogenic potential from one occur during treatments that take place in the st
agent to another. ond or third trimestelf! However, as with therapy

0 Adis International Limited. All rights reserved. Drug Safety 1998 Feb; 18 (2)
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during the first trimester, delays in fetal growth andand was functioning normally 2 years after deli
functional development (especially neuro-ery.
psychological), miscarriage, premature birth and Barni et all5? treated a 31-year-old woman witt
functional alteration of organs can be obserf§8d. breast cancer, who was 28 weeks pregnant, w
For pregnancy as a whole, Nichol&8hreports ~ weekly intravenous doxorubucin therapy (2!
that 40% of infants whose mother received anti-mg/n¥ for 4 courses). The treatment was well to
neoplastic therapy have a subnormal birthweighterated by the woman and she gave birth to a 3.1
while Zemlickis and colleagué® found a mean Paby with Apgar scores of 9 and 10, 1 and 5 mi
birthweight in such children that was statistically Utes following delivery, respectively. The baby"
inferior to that of infants of women who were not Pl00d count, chest x-ray and ECG were all norm:
treated with these agents (2.227kg versus Dreicer and Lovi3] treated a pregnant patien

3.519kg). Sutcliffé”) described 82 cases of mis- with metastatic breast cancer from the second t
' ' é‘nester to 3 weeks prior to caesarean delivery. S

carriages or medical abortion in 218 pregnancie S /as treated on a 4-week cvele with oral cvelonho
associated with cytotoxic drug treatment. Schaison y yclop

and colleagué® have reported 1 case of myocar- phamide 150 mg/fon days 3 to 12, doxorubicin
- g verep Y 50 mg/n? on day 2 and fluorouracil 300 mgifday
dial infarction afterin utero exposure to doxo-

L inf hat di he' continuously via an infusion pump from day 1 to
rybwm in an infant that died at 8.5 months gestg—with escalating doses to a maximum of 500 m
tion. Some cases of neonatal myelosuppressmﬁqz/day_ The patient received a total dose of

with haemorrhagic and infectious syndromes haVQ)OOmg cyclophosphamide, 193mg of doxorubici
been describeld? >0 and 19 775mg fluorouracil. A healthy newborn ¢

Use of all antineoplastic drugs seems possiblesstimated gestation 38 weeks was delivered by c:
during the second and the third trimester of pregsarean section. At 24 months, the child was in e
nancy. We have treated 3 patients with locallycellent health.
advanced breast cancer with vinorelbine and fluo- Meador and colleagu€$ collected 4 cases of
rouracil at 24, 28 and 29 weeks’ gestation, respecaewborns with normal peripheral blood count, de
tively, without evidence of fetal malformatidtil  spite the fact that their mothers, who had be
One of the children presented with anaemia at dayreated with antineoplastic drug therapy fo
21, but his mother had also been treated with athaematological abnormalities, had severe pancy
anthracycline-based regimen. penia at the time of delivery.

Inbar and Rol8! reported a case of a 33-year-
old pregnant woman diagnosed with breast cancer
during the twentieth week of gestation who was
treated with 4 courses of full-dose adjuvant anti-

neoplastic therapy including doxorubicin (60 term development are uncommon. This aspect
mg/m?) and cyclophosphamide (600 mdJravery  iq care of women exposed to antineoplastic the
3 weeks; the baby was born at 36.5 weeks’ gestaspy quring pregnancy needs to be addressed.
tion without any abnormalities. _ The growth of children who survive cancers the
Willemse and colleaguéd reported the birth  re treated during infancy is often disturbed, esg
of a healthy infant whose mother was treated witheja|ly if cerebral irradiation was performed, prob
2 cycles of doxorubicin, methotrexate and vincris-aply because of hypothalamic-pituitary axis toxic
tine during the third trimester. After amniocentesisijty. Antineoplastic drug therapy may lead to
in the thirty-third week, the patient developed fe-growth delay but, in the absence of radiotherar
ver; a baby girl was delivered vaginally and hadthis effect is transient. Growth accelerates at tl
sepsis and mild respiratory distress; she recoveredompletion of the therag$?! Potential effects on

Long Term Follow-Up

The late effects of antineoplastic drug therar
afterin utero exposure are unclear. Follow-up o
children is often short and reports concerning lor

0 Adis International Limited. All rights reserved. Drug Safety 1998 Feb; 18 (2)
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the child exposeth uteroare theoretical and have tal carcinogenesis has been suggested for t
not been reported in the offspring of women treatedtasel>°!
for breast cancer. In summary,antimetabolites and alkylating

One case of a child with low intelligence quo- agents must be avoided during the first trimest
tient and multiple congenital anomalies after expo-especially methotrexate; anthracyclines and vin
sure from conception to daunorubicin, cytarabinealkaloids appear to be the least harmful of the &
and thioguanine was reported by Reynoso and cotineoplastic agents during pregnafft2!.52 On
leagued®® Another study evaluated the growth the other hand, during the second and the third-
and development of 43 children of mothers treatednesters use of all antineoplastic agents seems y
with antineoplastic drug therapy during pregnancysible.

(19 during the first trimester); in all children, phys-
ical, neurological, psychological, haematological, 4.4 Hormonal Treatment
immune function and cytogenetics were norFefl. )

Antineoplastic agents interfere with gonadal N the past, it was often proposed to systems
function, and adverse effects have been demorally carry out medical abortions together wit
strated in children exposed at a young age. HOWgvariectomy in women with breast cancer du_rir
ever, little is known about exposure occurring preggggocg/l. In fact, abortpn has no therapeutic
utera Aviles and colleagu&3] reported a case of fectd20:9981and no benefit has ever been asso
a woman treated with such drugs during pregnancfted with ovarlectomy_m terms of redu;non in re
in uterowho went on to deliver a normal child. apse rate and/or survival from cantef

The susceptibility of germ cells to the muta- tarrl1to;<sifennO f?s(:r?)elggl;(;aél otfoit;3 r%%?seiﬁg;i ubseefo(l
genic effects of antineoplastic drug therapy is of ' ! . Poq y betc
menopause — in this respect, it is worth noticir

concern, and suggests a risk for the lineage of paYhat tumours among these patients are often es
tients treated during childhood. Nevertheless Mul- :
gen-receptor negatii?8 — and second, because ¢

vihill and colleagu€ls® reported a very low inci- its potential teratogenic risk. Cullins and co
dence (0.3%) of cancers among 2308 descendanF )

¢ childhood . This incid Sagueh“] reported a case of treatment wit
o chiidnood cancer survivors. This INCIAENCE Was,, 4, 4y ifen during pregnancy. The child present:
not significantly different from that of the healthy

oY , 0 with Goldenhar’s syndrome, which comprises a
siblings’ offspring (0.23%). Thus, although germ normalities of the eyes, ears and vertebrae. Ou

cells may be relatively insensitive to the mutageniqj0 women whose pregnancies were associated v
effects of antineoplastic drug therapy, this has no{amoxifen, 19 had normal births, 8 had medic

been demonstrated for germ cellsrofiterotreated 5 ortions. 13 were lost to follow-up and 10 he

children(®] _ _ _children with a fetal/neonatal disorder, of whom
One case of multiple congenital malformationsp 54 congenital craniofacial defects.

has been reported in a child, with occurrence of a
neuroblastoma at 14 years of age, and of a meta-
static papillary thyroid carcinoma at 16 years of
age. This boy was exposed, from conception, to The rule will be to treat the mother as tho
monthly cyclophosphamide; his mother, who hadoughly as possible, while respecting her pre
acute lymphoid leukaemia, also received amino-nancy. There are 2 relatively straightforward sit
pterin sodium, which would be expected to pro-ations.

duce congenital abnormalities such as cranial dys- 1. The pregnancy is near to term and whate\
ostosid*!l just before conception. The woman the stage of the disease, usual treatment is possi
previously received vincristine, mercaptopurine Immediate surgery is indicated for patients wit
and prednisone for more than 8 years. Transplacerperable disease, together with radiotherapy &

5. In Practice
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antineoplastic drug therapy, if necessary, after intal
ducing labour.

2. The disease is quite limited, with a very good
prognosis. Surgical treatment is always possible,
and if radical, it is sufficient on its own; otherwise,
radiotherapy must be delayed after delivery.

In contrast, an ideal therapeutic regimen canno
be applied without risk to the fetus when dealing
with a woman with inoperable disease at the begin
ning of pregnancy, particularly with an inflam-
matory or metastatic breast carcinoma or with im
portant nodal involvement requiring the rapid
initiation of systemic antineoplastic drug therapy. ;
In this case, medical abortion is the option of
choice, with antineoplastic treatment starting with-
out any delay.

mn
tie
se

During the second or the third trimester of preg- 3

nancy, if surgery alone is inadequate and the pa-4
tient wishes to keep her child, it is possible to start
antineoplastic drug therapy with antineoplastic
agents such as doxorubicin, cyclophosphamide
and, perhaps, vinorelbid:51 A limited number

of courses can be administered while waiting for
the fetus to mature to a gestational age at which 7
labour can be induced. It is better to do this than to 4
let an aggressive tumour evolve without treatment,
even for periods as short as 2 months.

6. Breasifeeding 10

There is no valid reason to contraindicate
breastfeeding when itis desired and possible. It has
never been shown that withholding breastfeeding
improves the mother’s prognosis. It is, however, ?
preferable to stop breastfeeding: (i) before a surgi-13
cal operation, in order to reduce the breast volume
and mammary vascularisation and to reduce the,
risk of secondary infection associated with milk
acting as a culture mediul#! and (ii) during an-
tineoplastic drug therapy, as the drugs are transis
ferred to the breastmilk and can induce neonatal
neutropenid?’] v

1

15

7. Risk of Fetal Metastasis 18

Fetal metastasis from a maternal breast tumour,
has never been reported. On the other hand, placen-

0 Adis International Limited. All rights reserved.

2.

6.

metastas&$! have been described; 50% of th

cases were solely microscopic.

8. Conclusion

Breast cancer treatment during pregnancy r

guires the cooperation of a multidisciplinary tean

which obstetricians, oncologists and surgeol

present their point of view in order to give the pe

nt the best chance of cure, while trying to pre
rve the pregnancy if the mother so wishes.

References

Betson JR, Golden ML. Cancer and pregnancy. Am J Obs
Gynecol 1961; 81: 718-28

Moolgavkarsh, Day NE, Stevens RG. Two-stage model for ce
cinogenesis. Epidemiology of breast cancer in females. JN
Cancer Inst 1980; 65: 559-69

Wallack MK, Wolf JA, Bedwinek J, et al. Gestational carcinom:
of the female breast. Curr Prob Cancer 1983; 7: 1-58

Anderson JM. Mammary cancers and pregnancy. BMJ 1979;
1124-7

5. Treves N, Holleb Al. A report of 549 cases of breast cancer

women 35 years of age or younger. Surg Gynecol Obst
1958; 107: 271-83
Birks DM, Crawford GM, Elleson LG, et al. Carcinoma of the
breast in women 30 years of age or less. Surg Gynecol Obs
1973; 137: 21-7
Hoover H. Breast cancer during pregnancy and lactation. St
Clin North Am 1990; 70: 1151-63
Barnavon Y, Wallack M. Management of the pregnant patie
with carcinoma of the breast. Surg Gynecol Obstet 1990; 17
347-52
. Sickles EA, Filly A, Callen PW. Breast cancer detection witl
sonography and mammography: comparison using state-
the-art equipment. AJR 1983; 140: 843
. Max MH, Klamer TW. Pregnancy and breast cancer. South M
J 1983; 76: 1088-90
. Finley JL, Silverman JF, Lannin DR. Fine needle aspiratic
cytology of breast masses in pregnant and lactating wome
Diag Cytopathol 1989; 5: 255-60
. Majmudar B, Rosales-Quintana S. Infarction of breast fibroa
enomas during pregnancy. JAMA 1975; 231: 963-4
. Byrd BF, Bayer DS, Robertson JC, et al. Treatment of bres
tumors associated with pregnancy and lactation. Ann Su
1962; 155: 940-7
. White TT. Carcinoma of the breast and pregnancy. Ann Su
1954; 139: 9-18
. Petrek JA, Dukoff R, Rogatko A. Prognosis of pregnancy-ass
ciated breast cancer. Cancer 1991; 67: 869-72
. Clark RM, Reid J. Carcinoma of the breast in pregnancy a
lactation. Int J Radiation 1978; 4: 693-8
. Giacalone PL, Bonnier P, Laffargue F, et al. Cancer du se
pendant la grossesse: etude multicentriqgue a propos de
cas. XVI Journées Nationales de la Société Francaise
Sénologie et de Pathologie Mammaire. 1994 Oct; Dijon: 275-¢
. Petrek JA. Breast cancer during pregnancy. Cancer 1994;
518-27
. Applewhite R, Smith LR, Divicenti F. Carcinoma of the breas
with pregnancy and lactation. Am Surg 1973; 39: 101-4

Drug Safety 1998 Feb; 18 (2)



142

Espié & Cuvier

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Nagent P, O'Connell TX. Breast cancer and pregnancy. Arch 45.

Surg 1985; 120: 1221-4

Adami HO, Malker B, Holmberg L, et al. The relation between 46.

survival and age at diagnosis in breast cancer. N Engl J Med
1986; 315: 559-63

Host H, Lund E. Age as a prognostic factor in breast cancer. 47.

Cancer 1986; 57: 2217-21

Schoultz E, Johansson H, Wilking N. Influence of prior and 48.

subsequent pregnancy on breast cancer prognosis. J Clin
Oncol 1995; 13: 430-4

Miller R, Mulvihill S. Small head size after atomic radiation.
Teratology 1976; 14: 355-7

Barron WM. The pregnant surgical patient: medical evaluation 50

and management. Ann Intern Med 1984; 101: 683-91

Stewart A, Webb D, Giles D, et al. Malignant disease in child-
hood and diagnostic irradiatiamutera Lancet 1956; I: 447-8

Mattison DR, Angtraco T. Magnetic resonance imaging in pre-
natal diagnosis. Clin Obstet Gynecol 1988; 31: 353-89

Inbar MJ, Ron IG. Breast-conserving surgery and adjuvant che-
motherapy in pregnancy. Acta Obstet Gynecol Scand 1996;
75: 765-7

Timothy AR, Saunders JE. Radiation and pregnancy. In: Allen
HH, Nisker JA, editors. Cancer in pregnancy: therapeutic
guidelines. Mount Kisco, New York: Futura Publishing Co.,
1986: 35-67

Saunders CM, Baum M. Breast cancer and pregnancy: a review
J R Soc Med 1993; 86: 162-5

Doll DC, Ringenberg QS, Yarbro JW. Antineoplastic agents and
pregnancy. Semin Oncol 1989; 16 (5): 337-46

Greenberg LH, Tanaka KR. Congenital anomalies probably in- 56
duced by cyclophosphamide. JAMA 1964; 188: 423-6

Pirani BBK, Campbell DM, Macgillivary . Plasma volume in
normal first pregnancy. J Obstet Gynaecol Br Commonw 57
1973; 80: 884-7

Wan SH, Huffman DH, Azarnoff DL, et al. Effect of route of
administration and effusions on methotrexate pharmacokinet-
ics. Cancer Res 1974; 34: 3487-91

Redmond GP. Physiological changes during pregnancy and
their implications for pharmacological treatment. Clin Invest
Med 1985; 8: 317-22

Roboz J, Gleicher N, Wu K, et al. Does doxorubicin cross the
placenta? Lancet 1979; 1I: 1382-3

Karp GlI, von Oyen P, Roboz J, et al. Doxorubicin in pregnancy:
possible transplacental passage. Cancer Treat Rep 1983; 67:
773-7 61

Gaillard B, Leng JJ, Grellet J, et al. Passage transplacentaire de
I'épirubicine. J Gynecol Obstet Biol Reprod 1995; 24: 63-8

Nicholson HO. Cytotoxic drugs in pregnancy. J Obstet
Gynaecol Br Commonw 1968; 75: 307-12

Schapira DV, Chudley AE. Successful pregnancy following con-

tinuous treatment with combination chemotherapy before con- 64.

ception and throughout pregnancy. Cancer 1984; 54: 800-3
Doll DC, Ringenberg S, Yarbro DW. Management of cancer
during pregnancy. Arch Intern Med 1988; 148: 2058-64
Willemse PHB, van der Sijde R, Sleijer DIH. Combination che-
motherapy and radiation for stage IV breast cancer during
pregnancy. Gynecol Oncol 1990; 36: 281-4
Gilliland J, Weinstein L. The effects of cancer chemotherapeutic

49.

51.

52.

53.

55.

60.

62.

63.

65.

VJ Wiebe, Sipila P. Pharmacology of antineoplastic agents
pregnancy. Crit Rev Oncol Hematol 1994; 16: 75-112

Zemlickis D, Lishner M, Degendorfer P, et al. Fetal outcon
afterin uteroexposure to cancer chemotherapy. Arch Inter
Med 1992; 152: 573-6

Sutcliffe SB. Treatment of neoplastic disease during pregnan
maternal and fetal effects. Clin Invest Med 1985; 8: 333-8

Schaison G, Jacquillat C, Auclert G, et al. Les risques foe
embryonnaires des chimiothérapies. Bull Cancer 1979; ¢
165-70

Barber HRK. Fetal and neonatal effects of cytotoxic agen
Obstet Gynecol 1981; 58: 41S-7S

Reynoso E, Sheperd F, Messner H, et al. Acute leukemig
pregnancy: the Toronto leukemia study group experience w
long-term follow-up of children exposed uteroto chemo-
therapeutic agents. J Clin Oncol 1987; 5: 1098-106

Cuvier C, Espié M, Extra JM, et al. Vinorelbine in pregnanc
Eur J Cancer 1997; 33 (1): 168-9

Barni S, Ardizzola A, Zanetta G, et al. Weekly doxorubicin ch
motherapy for breast cancer in pregnancy: a case rep
Tumori 1992; 78: 349-50

Dreicer R, Love R. High total dose — fluorouracil treatmel
during pregnancy. Wis Med J 1991; 90 (10): 582-3

54. Meador JM, Armentrout SA, Slater LM. Third trimester chemc

therapy and neonatal hematopoiesis. Cancer Chemother P!
macol 1987; 19: 177-9

Blatt J, Bleyer WA. Late effects of childhood cancer and i
treatment. In: Pizzo PA, Poplack DG, editors. Principles au
practice of pediatric oncology. Philadelphia: Lippincott
1989: 1003-25

. Aviles A, Niz J. Long-term follow-up of children born to moth-

ers with acute leukemia during pregnancy. Med Pediatr On
1988; 16: 3-6

. Aviles A, Diaz-Maqueo JC, Talavera A, et al. Growth and d

velopment of children of mothers treated with chemotheraj
during pregnancy: current status of 43 children. Am J Hema
1991; 36: 243-8

58. Mulvihill 33, Byrne J, Steinhorn SA, et al. Genetic disease

offspring of survivors of cancer in the young. Am J Hun
Genet 1986; 39 Suppl.: A72

59. Garber JE. Long-term follow-up of children expoiseateroto

antineoplastic agents. Semin Oncol 1989; 16 (5): 437-44

King RM, Welch JS, Martin JL, et al. Carcinoma of the brea
associated with pregnancy. Surg Gynecol Obstet 1985; 1
228-32

. Clark RM, Chua T. Breast cancer and pregnancy the ultim

challenge. Clin Oncol 1989; 1: 11-8

Hochman A, Schneber H. Pregnancy and cancer of the bre
Obstet Gynecol 1953; 2: 268-76

Bunker ML, Peters MV. Breast cancer associated with pre
nancy or lactation. Am J Obstet Gynecol 1963; 85: 312-21

Cullins SL, Pridjian G, Sutherland CM. Goldenhars syndron
associated with tamoxifen given to the mother during ges
tion. JAMA 1994; 271 (24): 1905-6

Dildy GA, Moise KJ, Carpenter RJ. Maternal malignancy me
astatic to the products of conception: a review. Obst
Gynecol Surv 1989; 44: 535-40

agents on the developing fetus. Obstet Gynecol Surv 1983,
38: 6-13
Toledo TM, Harper RC, Moser RH. Fetal effects during cyclo-

Correspondence and reprints: Dr Marc Espie, Centre des
Maladies du Sein, Oncologie Médicale Service du Pr Marty,

phosphamide and irradiation therapy. Ann Intern Med 1971; Hopital St Louis, 1 Avenue Claude Vellefaux, F-75475 Paris

74:87-91

0 Adis International Limited. All rights reserved.

cedex 10, France.

Drug Safety 1998 Feb; 18 (2)



	Contents 135
	Summary 135
	1. Diagnosis 136
	2. Evolution and Prognosis 136
	3. Staging 137
	4. Therapeutic Tools 137
	4.1 Surgery 137
	4.2 Radiotherapy 137
	4.3 Antineoplastic Drug Therapy 137
	4.3.1 The Mother 137
	4.3.2 The Fetus 138

	4.4 Hormonal Treatment 140

	5. In Practice 140
	6. Breastfeeding 141
	7. Risk of Fetal Metastasis 141
	8. Conclusion 141
	References 141
	Correspondence and reprints 142

