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Epidemiologie

139 (12%) othert

21 (2%) brain cancer T

37 (3%) thyroid cancer _ A\ ;’g - : == Breast

\ Q ! B Cervix
46 (4%) melanoma 462 (39%) breast cancer S 1 i Lymphoma =
S N ; =
49 (4%) gastrointestinal cancer § %0 4 Leukemia =
68 (6%) leukaemia g 7 E
&) =
5 =
g 204 =
88 (7%) ovarian cancer* 5 §
0 o — g

15-19  20-24 2529  30-34  35-39 40-45

113 (10%) lymphoma
147 (13%) cervical cancer Age Group (Years)

de Haan J et al, Lancet Oncol 2018
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Steroid hormones
Growth hormones
Angiogenic factors
Immunological factors
Inflammatory factors
from breast involution
Others

* Prolactin ","
= Others J '/-

o

Oq \
\> Short-term increased risk

of tumour development
//

Long-term decreased risk of
"4

/ tumour development with an
| early age at first birth

Mechanisms

Progression of existing tumours?

Tumour initiation?

Permanent changes to breast morphology?
Epigenetic changes in breast tissue?

Changes to postpartum circulating hormones?

Troisi R, Bjerge T,
Gissler M, et al. The
role of pregnancy,
perinatal factors
and hormones in
maternal cancer
risk: a review of the
evidence. J Intern
Med.
2018;283(5):430-445.
doi:10.1111/joim.127
47

Pregnancy Colorectal Endometrial

exposure to Breast cancer cancer cancer

Excess estradiol Increased risk Decreased risk/ Increased risk
uncertain

Excess progesterone Increased risk Unknown Decreased risk/

uncertain

Elevated levels of hCG Decreased risk Unknown Unknown

Elevated levels of IGFs Increased nisk Unknown Unknown

Elevated levels of leptin  Increased risk Unknown Unknown

(weight gain)

hCG, human chorionic gonadotropin; IGF, Insulin-like growth factors.



Human amniotic epithelial cells (ham ) hAM: Activate apoptosis, anti-angiogenic effects

AT P AT b

Effects of first trimester

placenta:

» decrease of cancer
cells in the area

v
t

aternalfoetal
interface

N°”~s¢, surrounding explants
&;”fc,ae::oo,w‘@ = ER-alpha down-
B Yre, regulated
Ce, ”,
_-‘__‘~ rC@I[ ”’eo’
s

- pv - s

hCG: Evidence of

. " & differentiation Y Bicast
Expressed in ... __ Progesterone . —y R ey

Jl Protective effects during pregnancy
TF ™ § Long term on breast cancer:
.: - T cell reduced
X ¥ Galactose memary <m proliferation and
GalNAc {N- z‘;‘m progression of
= = acetylgalactos @ tumonsrs
amine) \
3 i X )’Mr:farv G Factors for long
o Qx«;@ew term T cell * HER-2 overexpression
=D = memory: * less hormone positive
= e multiparity, tumours
I Estrogen, lactation, mastitis = diagnosis at an
Progesterone advanced stage
induce - more aggressive
MUC-1 subtypes
= Eprggula*ﬂbon' . Lactation
Estrogen ] increased levels ~.compared to non-
e induce s of 1IgG-MUC-1 pregnant women
RCAS1 significantly
(s ) activity . o

Cytotoxic T /
CD 8" cells :

Inhibit breast
cancer
growth

. MuCc-1

. antibodies:

| Reduced risk of
| getting breast

| cancer

m
@qtotouc Tcell @ T, ced @B ol © Memory T cell

Processof
immunisation

Froehlich K, EJC, 7/2019, pp 68-78



Age of mother (years)
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Courtesy F. Peccatori
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Year

—&— Mean age for all births
——- Mean age for first birth
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Roste pocet novych karcinomu prsu u mladych zen

Cancer Epidemiciogy 37 (2003) 544539

C fists ilable at SciVerse ScienceDirect

Cancer Epidemiology
The International Journal of Cancer Epidemiology, Detection, and Prevention

journal homepage: www.cancerepidemiology.net

Trends

in incidence of breast cancer among women under 40 in

seven European countries: A GRELL cooperative study

Brice Leclére ***, Florence Molinié *, Brigitte Trétarre ", Fabrizio Stracci “’,
Laetitia Daubisse-Marliac ™', Marc Colonna **
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Klinicka charakteristika

Pregnant Cases Controls
N = 65 N = 130
= 35 20 (30.8) 41 (31.5)
3I5-39 33 (50.8) 61 (46.9)
Age (years) > 40 1 5) 28 (21.5)
Median 36 (28-47) 36 (28-47)
1996 - 2003 Yot 37 (28.5)
2004 - 2005 20 (30.8) 35 (26.9)
Yeorof Smgery 20606 - 2068 16 (24.6) 36 (27-7)
2009 - 2010 13 (20.0) 33 (16.9)
Median 2005 2005
1a-b 5 (Z:6) 10 (7.6)
1c 42 (32 3)
pT 2> 62 (47.7)
3 12 (9:2)
X . 4 (3:1)
pNO 56 (43.1)
pN1 38 (29.2)
DN pN2 20 (15.4)
pN3 12 (9.2)
—— pNx 4 (3.1)

ACTA
ONCOLOCICA

)N, IR v X Ry Y. (PR N R T SO IS O Ty e e



Biologicka charakteristika se prilis nelisi

Pregnant Cases Controls
N =65 M= 130
Estrogen Present 43 (66.1) 98 (75.4) 0.175
Receptar Absent 22 (33.9) 32 (24.6) )
Progesteron FPresent 42 (64.6) 87 (66.9) 0.748
Receptor Absent 23 (35.4) 43 (33.1) -
1 4 (7.5) 4 (3.6)
Grade 2 18 (34.0) 43 (39.1) 0.503
3 31 (58.5) 63 (57.3)
- o < 20 18 (28.6) 30 (23.4)
Ki-67 %% > 20 45 (71.4) 98 (76.6) Q.44
Negative 54 (83.1) 103 (81.1)
HerZ/neu Positive 11 (16.9) 24 (18.9) 0-.737
FPerivascular Absent 31 (47.7) 70 (55.1) 0.230
Invasion Fresent 34 (52.3) 57 (44.9) )
Luminal A 8 (12.3) 13 (10.3)
Molecular Luminal B 37 (56.9) B2 (65.1) 0.306
subtypes Her2/Neu S (9.2) 4 (3.2) i
Triple Negative 14 (21.5) 27 (21.4)




Ani molekularni subtyp se prilis nelisi

BC during pregnancy (n=65)

BC controls (n=130)

B Luminal-A "l Luminal-B

Chi-square: p=0.68
e —

Azim HA Jr et al; Acta Oncol 2012



A\ Ay 4

TILs je vyssi u téhotnych

-
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Tumour infiltrating lyvmphocytes (TILs) in breast cancer during
pPrecgnancy”

Hateri:n A, Azitn 1. 77, Andrea Vingiani 7, Fedro Peccatori
Sherene Lo ©, CGGiancario Pruneri: -
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TILS =50%0
Pregnant: 2/86 patients (2.3%%)
Non-pregnant: 11 /116 (9.6%0), p<0.001




Lecba karcinomu prsu v téhotenstvi

> Méla by probihat ve specializovanych . oo
centrech, nejlépe se zkusenosti podloZenou — 5 L. ,_Fullterm delivery (n=24)
o dostateénym mnozstvim lééenych pacientu 0.8 -
7 ~ [] (] ° ] ° 7 r 4 5‘
o O lecbe rozhoduje multidisciplinarni tym, 3 o Pk T 28)
A d ~ 7 7 o v 4 -
o jehoz soucasti je gynekolog — porodnik £
, ©
o Pacientka se musi rozhodnout zda S 044
=
~ r ~7 m
o v tehotenstvi pokracovat nebo ne 0"
[ ] - o
oInterrupce neovlivnuje
0.0 -

priznivé prognozu nemoci ! o 1 2 3 4 5



Diagnoza

o Diagnoza rakoviny béhem téhotenstvi
o je casto zpozdéna

o nespravnd interpretace priznaku
Rezistence se méni

(0]

Podcenéni ndlezu

(0]

(0]

odmitnuti pacienta

O

Ultrazvukové vysefreni indikace

(@)

Mammografie se stinénim
o MRI bez kontrastu




Staging

Breast Ultrasound MRI with
Mammogram gadolinium

Chest X-rays, Low dose CT scan X-rays, CT scan
(first trimester) (beyond first
DW-MRI* trimester)

Abdomen Ultrasound /DW-MRI* CT scan

Bone DW-MRI* Bone scan

Brain DW-MRI*

Whole body DW-MRI* PET scan

Courtesy F. Peccatori
QWithout gadolinium >

Note: EVERYTHING THAT IS NOT INDISPENSIBLE, POSTPONE!




unigingl ditcie

Whole body MRI for systemic staging of breast cancer in pregnant @Cmm
women

Fedro A. Peccatori !, Giovanni Codacci-Pisanelli ” "', Maria Del Grande ?,
Giovanna Scarfone ©, Fabio Zugni “, Giuseppe Petralia ©

* Fertility and Procreation Unit, Department of Gynaecological Oncology, European [nstitute of Oncology (IEQ), Milan, Italy
® pepartment of Medical and Surgical Sciences and Biotechnology, University of Rome “la Sapienza”, Italy

¢ Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy

4 Post-graduation School in Radiodiagnoestics, University of Milan, Italy

€ Department of Radiology, European Institute of Oncology (IEO), Milan, Italy

ARTICLE INFO ABSTRACT
ﬂlﬁfft’ history: . When breast cancer is diagnosed during pregnancy, treatment should be as close: as possible to what is
Received 27 April 2017 used in non-pregnant patients. This requires accurate local and systemic staging: ultrasound (US) is used

Received in revised form
18 July 2017
Accepted 19 July 2017

for local staging and allows adequate evaluation of the liver and pelvis, but chest and bones cannot be
explored and imaging techniques involving exposure to ionizing radiation would be needed. However,
since imaging rtechniques involving ionizing radiation and the use of radionuclides should be limited,
whole body magnetic resonance imaging (WB-MRI) without administration of contrast agent represents
a very interesting alternative, but limited data is available. In this paper we describe the obstetrical and

Keywords: ) ; ) ; ) )
Brim cancer in pregnancy oncological outcome of 14 patients in whom breast cancer was diagnosed during the second or third
WB-MRI in pregnancy trimester of pregnancy and that were staged using WB-MRI. Median age of the patient at diagnosis was

35 years (range 20—36), median gestarional age at MRI was 30 weeks (range 13—32) and median age at
delivery was 38 weeks (range 32—38). At birth, one new-born presented respiratory distress syndrome
and one jaundice. We conclude that diffusion-weighted MRI is feasible accurate and safe for the mother
and for the foetus. It may represent the staging technique of choice in pregnant women diagnosed with
breast cancer after the first trimester of pregnancy.

© 2017 Elsevier Ltd. All rights reserved.



Lecebny plan

staging typ nadoru termin porodu



Chirurgickeé reseni

o Vyssi riziko potratu v 1. a na zac¢atku 2. trimestru
(RR = 1.5)

o Riziko potratu v pripadé chirurgického
reseni mimo brisni dutinu neni zvyseno

Mozny je prs Seffici vykon i ablace
Mozna je sentinelova vzlina s izotopovym znacenim,
ne metylenova modr.

o Monitorovani krevniho tlaku!

o Peclivy anesteziologicky dohled.

o Monitorové nI’ plodU. F.Cardoso, ESMO 2019, F. Pecatori ESO YW 2018



Contents lists available at SciVerse ScienceDirect = 1
' SREAS

The Breast

journal homepage: www.elsevier.com/brst

Original article

Immediate breast reconstruction with expander in pregnant breast
cancer patients

@ CrossMark

Visnu Lohsiriwat *"2, Fedro Alessandro Peccatori “*"3, Stefano Martella®?,

Hatem A. Azim Jr.“2, Maria Anna Sarno 2, Viviana Galimberti %3, Francesca De Lorenzi®>,
Mattia Intra %3, Claudia Sangalli ©>, Nicole Rotmensz "2, Giancarlo Pruneri®"™?

Giuseppe Renne®?, Mario Casales Schorr 3, Luiz Felipe Nevola Teixeira ">,

Mario Rietjens 3, Massimo Giroda’3, Oreste Gentilini %>




F.Cardoso ESMO 2019,

Radioterapie

o Zvysené riziko malformace plodu,

o mentadlni retardace s radiacni expozice> 0.1- 0.2 Gy

o Tato davka ale neni dosazenq,
o pokud je RT zameérena mimo délohu

(0]

(napr. mozek, hlava / krk) s vhodnym stinénim
o [

(@)

Nejistota ohledné rizika malignity / sterility

o

existuje dokonce v nizkych davek

o

Indikovat az po porodu !




Period of dividing zygote,
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common
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Cardonick E & lacobucci; Lancet Oncol 2004



Spise sekvencné

Davkovani podle
rediné vahy

Chemoterapie

Uprava podpurné
|écby —antiemetika
ano, kortikoidy a
GCSF ne

Monitorace
téhotenstvi

Oncological management and obstetric and neonatal > % ®
outcomes for women diagnosed with cancer during
pregnancy: a 20-year international cohort study of

1170 patients

Jorine de Haan*, Magali Verheecke®, Kristel Van Calsteren, Ben Van Colster, Roman G Shmakov, Mina Mhallem Gziri, Michael | Holaska,
Robert Fruscio, Christianne A R Lok, Ingrid A Boere, Paole Zola, Petronella B Ottevanger, Christionne | M de Groot, Fedro & Peccatori,

Karina Dahl Steffensen, Elyce H Cardonick, Ewgeniya Polushkina, Lukas Rob, Lorenzo Ceppi, Gennady T Sukhikh, Sileny N Han, Frédéric Amant,
for the International Network on Cancer, infertility and Pregnancy (INCIP)

PPROM or preterm contractions  Small for gestational age Neonatal intensive care unit admission
OR (95% C1) pvalue  OR(95%Cl) pvalue OR (95%Cl) pvalue
Chemotherapeutic agents . 0.056 . <0.0001 . 0.0086

Non-platinum alkylating (yesvs no) 202 (0-81-5.02) . 2.08 (0-88-4-91) . 088 (0-46-1.70)

Anthracyclines {yes vs no) 1.11(0-42-2-92) . 0.50 (0-21-1-22) . 1.21(0-62-2:38)

Antimetabolites (yes vs no) 0-89 (0-46-1.71) " 1.24(0.70-2.22) " 1.03(0-60-174)

Taxanes (yes vs no) 111(0:53-233) " 2.07 (1:11-3-86) : 2:37(131-4-28)

Platinum (yes us no) 2.29 (079-6:63) : 312 (1.45-6.70) . 1.66 (0.77-3-55)

Other (yes vs no) 1.48 (0.61-3.63) " 2.34 (1.04-5.25) " 1.63(0.78-3.38)

Anthracycline (N=328), Taxanes (N=84), Platinum (N=74)




No chemotherapy during Chemotherapy during p value

~ pregnancy (N=164) pregnancy (N=179)
Mozn € Any obstetrical complication
komplikace No 149 (91%) 148 (83%) 0027
Yes 15 (9%) 31 (17%)
Premature labour

No 161 (98%) 169 (94%) 0-090
Yes 3 (2%) - 10 (6%)

Premature rupture of the membrane

No 164 (100%) 174 (97%) 0-062
Yes 0(-) - 5 (3%)

Intrauterine growth restriction

No 163 (99%) 172 (96%) 0-069
Yes 1(1%) 7 (4%)

Table 4: Obstetrical complications in women with early breast cancer
with and without chemotherapy during pregnancy (n=343)"

Lnibl et al- | ancet Oncal 2012




Oncological management and obstetric and neonatal > n @™
outcomes for women diagnosed with cancer during o
pregnancy: a 20-year international cohort study of

1170 patients

Jorine de Haan*, Magali Verheecke*, Kristel Van Calsteren, Ben Van Calster, Roman G Shmakov, Mina Mhallerm Gziri, Michael | Halaska,
Robert Fruscio, Christianne A R Lok, Ingrid A Boere, Paolo Zola, Petronella B Ottevanger, Christianne | M de Groot, Fedro A Peccatori,

Karina Dahl Steffensen, Elyce H Cardonick, Evgeniya Polushkina, Lukas Rob, Lorenzo Ceppi, Gennady T Sukhikh, Sdeny N Han, Frédéric Amant,
for the International Network on Cancer, Infertility and Pregnancy (INGP)

PPROM or preterm contractions  Small for gestational age Neonatal intensive care unit admission
OR (95% C1) pvalue  OR(95%Cl) p value OR (95%CI) p value
Chemotherapeutic agents - 0-056 = <0-0001 - 0-0086

Non-platinum alkylating (yesvsno)  2-02 (0-81-5-02) - 2-08 (0-88-4.91) - 0-88 (0-46-1.70)

Anthracyclines (yes vs no) 1.11(0-42-2.92) = 0-50(0-21-1-22) - 1.21(0-62-2-38)

Antimetabolites (yes vs no) 0-89 (0-46-1.71) - 1.24 (0-70-2-22) = 1.03 (0-60-1.74)

Taxanes (yes vs no) 111(0-53-2-33) - 2.07 (111-3-86) - 237 (131-4.28)

Platinum (yes vs no) 2-29(0-79-6-63) - 312 (1-45-6-70) - 1.66 (0-77-3-55)

Other (yes vs no) 148 (0-61-3-63) - 2-34 (1-04-5-25) - 1.63(0-78-338)

Zadny dopad na akutni Umrinost novorozence



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Pediatric Outcome after Maternal Cancer
Diagnosed during Pregnancy

F. Amant, T. Vandenbroucke, M. Verheecke, M. Fumagallif M.J. Halaska,

|. Boere, S. Han, M.M. Gziri, F. Peccatori, L. Rob, C. Lok, \Witteveen

J.-U. Voigt, G. Naulaers, L. Vallaeys, F. Van den Heuvel, L. Lagae,

L. Mertens, L. Claes, and K. Van Calsteren, for the International Network
on Cancer, Infertility, and Pregnancy (INCIP)

A Cognitive Outcome According to Gestational Age
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Dlouhodobé kognitivni funkce souvisi s terminem porodu, nikoli v
s po¢tem cyklu CT, Kazdy dalsi mésic t€hotenstvi je spojen se
M) vzestupem o 11,6 bodu v 1Q koeficientu
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Peccatori Fet al, Nature
RevClinOncol2015

RISK FACTORS

After gestational chemotherapy,
the kids are all right

Fedro A. Peccatori, Giacomo Corrado and Monica Fumagalli

Refers b Cardonick, E H. ef all Am, ) Dbshed Gynecol hitp:/"de dod ong/ 10,1016/

siof, 7014.11.032 (2014) | Murthy, R K, et a1

Breast Cancer Res, 16,3414 (2014) | Amant. et al Lancet Oncol, 13, 256 (2012)

When a pregnant woman is diagnosed with cancer, clinical management
is complicated by concerns about the possible detrimental effects of
cancer treatments on pregnancy outcome and the health of the baby.
Evidence about the outcomes of children after maternal chemotherapy
for cancer during pregnancy is growing and we can say ‘the kids are

all right’.

The clinical management of a pregnan
woman who is diagnosed with cancerfis
complicated by concerns about the pog-
sible detrimental effects of oncologica
treatments on pregnancy outcome and

the short-term and long-term health of the
baby. Recent data have clarified that anthra-
cyclines, taxanes, and platinum compounds
have limited transplacental passage,' and
when chemotherapy is administered to the
pregnant woman after the first trimester, no
increased risk of neonatal malformations
has been described.” Nonetheless, concerns
remain regarding the long-term health out-

(11 ....reating pregnant women
with chemotherapy during
the second or third trimester

safe... 99

Recently published papers have shed light
on some of these issues. Teams of research-
ers from the USA®™ and Belgium® have
investigated the outcomes of children whose
mothers had been treated with chemo-
therapy during pregnancy. In the study
of Cardonick ef al.* 35 children who were
exposed to chemotherapy during pregnancy

not j::upun.’ii:*.u the health outcomes of
the developing fetus. Importantly,
however, the small sample size,
the subjective nature of data

acquisition (obtained through

parent- administered question-

naires), and the short follow-up
period in the study by Murthy
et al.” should be considered when
interpreting results,

Amant et al.® have investi-
gated the long-term outcome of
70 children whose mothers
received chemotherapy
for various malignan- | \
cies during pregnancy. The )
authors assessed children
at birth, at 18 months
of age, and at age 5-6,
8-9,11-12, 14-15,
or 18 years. They
performed clinical
neurological exami-
nations, tests of the .
general level of cogni- J
tive functioning (Bayley or | {
intelligence-quotient test}), |
electrocardiography and echo- | ;
cardiography, and administered | f.-“ |
a questionnaire on general health \ ]
and development. Moreover, from | |

f
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Survival (probability)
o o o
2 T %

o
o
!

= DFS
- 0s

o 1 2 3

No. at risk
DFS 1,176 1,052 870 710
0s 1,176 1,082 931 770

4 5 6 7 8 9 10 11 12

Time (years)

583 480 367 265 183 114 50 6
653 532 408 305 213 136 60 6
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Téhotenstvi nezhorsuje prognézu nemocnych ale.. !l

Prognosis of Women With Primary Breast Cancer
Diagnosed During Pregnancy: Results From an

International Collaborative Study
Frédéric Amant, Gunter von Minckwitz, Sileny N. Harr, Marijke Bontenbal, Alistair E Ring, Jerzy Giermek,

Hans Wildiers, Tanja Fehm, Sabine C. Linn, Bettina Schiche, Patrick Neven, Pieter . Westenend,

Volkmar Miiller, Kristel Van Calsteren, Brigitte Rack, Valentina Nekijudova, Nadwa Harbeck, Michael Untch,
Petronella O. Witteveen, Kathrin Schwedler, Christoph Thomssen, Benn Van Calster, and Sibylle Loibl

A B
DFS HR S5% CI Pragnant {n) P Os HR 5% C Pregnant (n) P
Country 81 Country 28
Belgium _—t 1.3¢ 067w 198 77 Beigium 088 045t0217 77
Germany —_— 146 0B83wa2M 137 Germany 104 0530202 137
Othar C T T— 156 091%0266 97 Other = 121 0828t0373 7
ER/PR siatus 68 ER/FPR status 88
Negative — 142 08810233 166 Negative S 1.12 08110205 168
Positive U S —— .20 06810218 145 Positive L 3 133 059w 324 145
Molecular subtype B8 Molecular subtype a8
Triple negative _— 130 073t 232 118 Triple negative 2 '3 104 05110209 118
Luminal A-like - 103 03810278 35 Luminal Alika - —- - 060 008468 3%
Luminal B-iike : 2 133 066t0266 108 Luminal BE-Jika = > 1.72 0583w475 102
HER2 positive = 1.72 08310356 145 HER2 positive = 134 051t0354 145
AJCC stage 38| AJCC stage o7
1 - 1.20 0411w0355 4= 1 - 012 002113 23
2 _ 181 1040316 177 2 = > 186 0811428 177
3 e 106 0620183 86 3 .12 056t 223 a5
Age, years 80 Age, years 27
30 -1 126 0.75t0208 30 s 143 073tw 277
40 — 1.39 059510203 40 — . 107 084t 1.79
50 —t—— 155 08510282 50 =3 080 037t01748
Chematherapy 17 Chemotherapy 51
Nona —— 2890 11510729 - None — - 125 026to60S B
Adjuvant, no taxane e — 054 05310167 1o Adjuvant, no taxane = 079 035to 178 110
Adjuvant, taxane =S - 220 0950509 28 Adjuvant, taxane - - 245 087t0687 s8
Neoadjuvant, no taxane + 291 08710127 28 Neoadjuvant, no taxane > 173 036t0881 28
Neoadjuvant, taxane - 117 05110264 n Neoadjuvant, taxane = 131 05010345 2]
0.25 0.50 1.00 2.00 4.00 0.25 0.50 1.00 200 £.00
Hazard Ratio and 95% ClI Hazard Ratio and 95% CI




PABC TNBC

Medians of time values Hormonal receptors and HER negative tumors
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Tesarova P, Cncers 2020 v tisku



Lecba karcinomu prsu v téhotenstvi
Radioterapie

Chirurgie prsu

Sentinelovd uzlina

Vyhnout se pred¢asnému porodu, pokud je to mozné!!! _
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