INCIP ¥ ABCIP

ESGQ International Network of Cancer, Advisory Board on Cancer,
Infertility and Pregnancy ‘o=% | Infertility and Pregnancy

Cancer dunngy pregnaneyy and ialowy
up aff thhe chultyem

Frédéric Amant MD PhD

X

X NETHERLANDS -——3)
% CANCER

L E U V E N UNIVERSITEIT VAN AMSTERDAM INSTITUTE

ANTONI VAN LEEUWENHOEK

 uzuven



Take homenessage

U Most cancertreatment options arepossibleduring pregnancy
U Multidisciplinary setting inreferral centres

U More pharmacologicaktudies in pregnantvomen are needed



Cancer survival in women diagnosed with pregnancy associated cancer: An
overview using nationwide registrglata in Sweden 19742018

Johansson A et akEurJ Ca 2021

SWEDEN

Pregnancy
First year postpartum
Second year postpartum

Within 1y: 110 per 100,000
deliveries (1 per 900)

Pregnancy: 40 per 100,000
deliveries (1 per 2,500)

Rate/100,000 deliveries

1970 1980 1990 2000 2010 2020
Year of diagnosis

Johansson et al, Eur J Cancer 2021

Only maternal age contributes to the increasing incident
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1970s: more than 50% first-time mothers <25y
2020s: more than 30% 30-34y, more than 10% 235y

CourtesyA Johansson



INCIPregistratiorstudy- total patientinclusions
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Distribution

Cancer types during pregnancy

INCIP&»

ESGQ

International Network on Cancer,
Infertility and Pregnancy

N = 3206

m Breast cancer 43,85%

= Hematological malignancies  18,34%
m Cervical cancer 10,64 %

m Ovarian cancer 5,90 %

m Skin cancer 4,90 %

m Gastro-intestinal 3,96 %

m Thyroid cancer 2,87 %

m Brain tumors 2,34 %

m Sarcoma 1,43 %

m Urological cancer 1,06%

m Gestational trophoblastic neoplasm 1,06 %
m Ear-nose-throat cancer 1,00 %

m Lung cancer 0,84 %

= Other 0,81 %

m Vulvar-vaginal cancer 0,59 %

m Endometrial cancer 0,44 %



Normal NIPT
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JAMA Oncology

Brief Report

Presymptomatic Identification of Cancers in Pregnant Women

During Noninvasive Prenatal Testing



Cancer angiregnancyAgenda

x Case studies
U Cervicalcancer
U Breastcancer
U Pushingthe boundaries

x When preservationof the pregnancyis not possible

X Follow up ofchildren

X Breastfeeding

x Advisory Board Cancer Infertility Pregnancy (ABCIP)



Successful cervical cancer treatment during a monochorionic diamniotic twin pregnancy in a patient with history of preterm delivery
Stage IB2 CxCa, squamous type, monochorial twin, 14 w

History: preterm twin delivered at 26w
Lejeune C et al., IJGC 2022
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Clinicahndradiologicaresponsafter 3 cyclepaclitaxelcarboplatin

Fivecyclesn total
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Pregnancy-imamimic caneersymptoms

Obstetricccaresis oppartinity

APhysiologicathangesduring pregnancy blood loss abdominal
discomfort/pain, fatigue, changebreasttexture

-> Lowthresholdfor further investigations(timely diagnosis)

AOpportunity in obstetric follow-up

-> Regularconsultationsand pelvicexaminations prenatal ultrasound,
laboratory tests




Clinicapresentation

Asymptomatic33-yearold patient, AOP1G2

12w5d GA: ultrasound screening for fetal abnormalities + NIPS

A Norrconclusive NIPS with multiple chromosomal aberrati " f, i i |
- Gain ofERBB2 (HER2), CDKHAIKZF3 18 I

A Suggestivéor maternalmalignancy




Mammography(1st) atarrival

ANo obvious
masses,
asymmetries,
architectural
disturbances.

ANo clustered
pathological
calcifications.




Second look ultrasound

AMultiple pathologyconfirmed malignancy severely enlarged
adenopathiesaxillary and infraclavicular left (over at least levdlslll).

AVisualization of three lesions-@mm) at 12 o'clock

D1 2.94cm
D2 1.92cm




WB-DWI/MRI

AMalignantbreasttumor, :
29x25x20mm atP2 QO {

AMultiple axillaryand
Infraclaviculadiffusion
restrictiveadenopathies

ANodistantmetastases.
AFoetus in situ

F
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Multidisciplinarjteam
A Indicationfor nec-adjuvantchemotherapy

ADeviationfrom standardof-care
- 4x EQlosedenseq2w A 12xPaclitaxefjlw
- Association oHerceptiné Perjetaq3w after delivery
A Not possibleduringpregnancy



GeneralRules for, SafeApplication of
Chemotherapy During £regnancy

Loibl & Amant et al., JAM®ncol2015

Table 2. General Rules for Safe Application of Chemotherapy During Pregnancy

Rule

Comment

Maintain dose intensity
Use published standard protocols

Dose according to actual body weight

Do not increase the dose

Recommended to discontinue chemotherapy
at approximately week 35 to 37 of gestation

Important to discuss timing of the chemotherapy start in relation to delivery
Neither decrease nor increase the dose. Do not increase treatment intervals

Important to avoid underdosing, which is a risk factor during pregnancy, due to physiologic variation in drug
pharmacokinetics. We do not recommend dose adaptation in overweight nonpregnant women

Some data show a lower area under the concentration-time curve and maximum serum concentration in
women treated with taxanes during pregnancy vs nonpregnant women. On the basis of 11 cases without
outcome data, dose increase cannot be recommended

To allow the bone marrow to recover and prevent hematologic toxicity to mother and child




Targeted treatment/ during pregnancy

AHerceptin:not recommendeddue to an increased
risk of oligo/anhydramnios

A effect on renal epithelium in which HER2/neu is strongly
expressederesst al, 1990)

lllll
------
BBBBBB

A . . YRV -
A inhibion of the VEGF, which regulates production and :
reabsorption of the amniotic fluidrantet ar, 2008) —

Na* Mg®
reabsorption| |reabsorption

" arskamp ot L. NERoonTolog20t6
ATamoxifen:not recommendeddue to birth defects
A Goldenhar syndromecuiins: al, 1094)

A Ambiguous genitaligrewariet al, 1097)
A Pierre Robin sequence@erger and ciericuzio, 2008)




Supportiveherapyfor chemotherapyluring
pregnancy

Loibl & Amant et al., JAM®@ncol2015

Table 3. Supportive Therapy for Chemotherapy During Pregnancy

Drug Class Examples Recommendation
Antiemetics
L-HT3 antagonists  Ondansetron, palonosetron, Ondansetron therapy during pregnancy not associated with
granisetron, tropisetron, significantly increased risk of adverse fetal outcomes. Other 5-HT3
dolasetron antagonists are less well investigated. Granisetron does not appear
to cross the placenta
Neurokinin Aprepitant, fosaprepitant No data available; single reports with no adverse outcome—can be
1 inhibitors given if necessary
Corticosteroids Dexamethasone, Dexamethasone therapy contraindicated in first trimester (risk of
betamethasone, cleft palate). Attention deficit disorder reported with
methylprednisolone dexamethasone and betamethasone use. Methylprednisolone is the
preferred option
H1 antagonists Seem to be safe
H2 antagonists Ranitidine, cimetidine No increased incidence of malformations with H2 blocker. Can be
used to prevent allergic reaction
Proton pump Omeprazole, pantoprazole  Seems to have muscle-relaxant effects in vitro
inhibitors
Colony-Stimulating Factors
G-CSF Daily use (filgrastim, Information about the use of G-CSF during pregnancy is limited. In
lenograstim) or long acting  a series of 34 children exposed to daily G-CSF therapy, no
(pegfilgrastim, splenomegaly and no increased rate of opportunistic infections

lipegfilgrastim) was reported
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Seriakervicalengthmeasurements

16 weeks GA& 38 mm 25 weeks GA 38 mm 34 weeks GA 33 mm
Before start therapy After 4 cycle€Cdd After 10 cycles paclitaxel qlw



Delivery

A Inductionplannedat 37wO0d

BUT.Spontaneousabourat 36w4d (< 3 weekafter last chemo)
AUncomplicatedvaginaldelivery, Girl, 2545 gram
A Neonatalblood samplingnormal

APlacentahistology Normal umbilical cord, normal membranes,
normal placenta. No evidence of malignancy.



Ovenvievwof therapeuticoptionsduringpregnhancy

Loibl &Amanty 201 5. JANDRcol

First trimester Second trimester Third trimester After delivery

Chemotherapy

| Anti-HER? theray
[ Pedetpegny |

T7TTT e [TTTT7

Breast surgery

sentinel lymph node biopsy

El

| Organogenesis

[] Therapées used
befare delivery

B Therapses used
after delivery

Placental developrment

0o 2 10 13 20 35 37 40
Gestation, wk




Population"RPharmacokineticsddcetaxel P RaclitaxelpDoxorubicin
and Epiubicinn PregnantWeomen witGanecerA/study/fronthe International
NetworkgiCancer/infertility anBregnancy/(INCIP)

Janssen et alGlinPharmacokinetics 2021

Fig.2 Relative change in AUC

45 and C for docetaxel, i
paclitaxel, doxorubicin and

epirubicin in pregnant patients

compared with non-pregnant
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Disease free\(A)andverall (B) survivaketrves for
patients with-early breast.cancer.

Loiblet al., Lance®ncol2012
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Diseasdree and©Overall. survival of patients initiaigth chemotherapy

for Hodgkin Lymphoma.during-pregnancy compared tepregnant
patients, matched-for age;stageand yearat diagnosis.

Maggen et al., Lancétaematol 2019
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OBSTETRICS

A For women with gynaecological cancer, thromboprophylaxis should be considered during and after
pregnancy [lll, A]. The risk assessment should be based on Royal College of Obstetricians and
Gynaecologists guidelines (see figures 1 & 2) [V, A].

A Thromboprophylaxis is recommended after all major procedures including compression devices
and low-molecular -weight heparin [I, A].

A If the ovary containing the corpus luteum gravidarum has been removed prior to 10-12 weeks,
supplementation  with exogenous progesterone should be initiated [IV, A].

A When uterine manipulations are expected during surgery beyond 12t week gestational age,
prophylactic use of tocolytic agents can be considered IV, B].

Gynaecological Oncology
FEBRUARY 20-23, 2025 | ROME, ITALY

ijgktgzozs 26th European Congress on
vess



Abdominal shitettingnotsecommended fol djagnosiie dgiaging vidnising
radiation during pregnaney

Ledeune ebal | dmpeetoncal 2025
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Figure: Dose distributions obtained from Monte Carlo simulations for a typical x-ray exposure for a chest—upper abdomen x-ray examination of an
anthropomorphic phantom representing a pregnant individual (approximately 0-4 weeks of gestation)
The dose distributions are presented with lead shielding (A) and without lead shielding (B). The dose values were normalised to the average dose in the uterus (shown

in pink) without lead shielding. The doses scored in the uterus are between 100-times and 1000-times lower than the doses recorded in the region of the primary
beam, for both cases with and without the additional lead protection.
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Pushing the boundaries. Concurrent Hodgkin lymphoma and breast

cancer treatment with preservation of pregnancy: A case report
Lejeune et al., Gynecol Oncol Rep 2022
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Fetomatenalinterface andttoleranee

Borgers&Heimovaartaet al. Lancett@ncology 2021
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Severe Immune-Related Enteritis after
In Utero Exposure to Pembrolizumab
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(mixedblasticlytic) Bonemetastases invinvasiverductal breastcancer (9/20

Axillar
— lymphadenopathies

— Multifocal bone metastases

— » Livermetastases

v 3t P SRR

R
‘,\
L R
Bonescintigraphy

Solitarybone metastasisC4 CourtesyV Vandecaveys B1000 DWI 3D MIP volume image



Terminationof pregnancydoesnot improve
the maternal oncologicaloutcome
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Baby with Fetal Alcohol Syndrome

FAS Facial i
Characteristics: &

small eye
openings

smooth
philtrum

thin upper lip

W A RNING
FROM THE LIGUOR CONTROL BOARD

Avoid alcohol
during pregnancy.
Alcohol use during pregnancy

may cause birth defects such
as Fetal Alcohol Syndrome.




Transplacenidransport mechanisms

Maternal
com partment

Fetal compartment
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Transpléoentahiransfefer

Van CalsterenKi([Reprod & ¢ 0AD; (G yhecotON0oI20 1M 1060 2010) 10)

PERFUSION

BABOON

MODEL

% transfer % transfer % transfer % transfer
(mean+ SD) (mean + SD) (mean + SD) (mean + SD)
Daunorubicine 13,3+3,5 - - .
.. MpPp QY+0/ZE (po
Epirubicine 4,8+3,8 40+1,6 0N QY+199F 1 m 3,66+1,07
. Mp QY+10Z o C
Doxorubicine 51+0,6 7,5+3,2 30QY +0BZ H 2,96+0,75
Paclitaxel / 1,6+0,8 To be done -
Docetaxel - / - -
Vinblastine 13,8+5,8 18,5+15,5 To be done -
Carboplatinum  117,0+£38,9 57,5+14,2 Tobe done -
Cytarabine 56,7+22,6 - -
(4-OH)CP - 25,1+ 3,6 - -
- : not done

[ : niet detecteerbaar

Placenta reduces foetal exposure of most of the chemotherapeutic drugs






Association ofthemotherapyiming inpregnancywith congenitamalformations

van Gerwen & Maggen, et al. JAMRetw Open 2021

Congenital anomalies
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Gestational age at initiation chemotherapy, wk

Frequency of Congenital Malformations According to Gestational Age at First Chemotherapy Exposure.
The dotted line indicates 7%, the maximum percentage of congenital malformations (minor and major) according to gestational age

at initiation of chemotherapy, from 12 weeks onward.



Systematicfollovap of thechildeen

Childrenborn from mothers
who receivedcancer <
treatment during pregnancy

N Childrenborn from mothers
with a normal pregnancy
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A General health

A Cognitivefunctions (1Q, Attention, Memory,Executivefunctions)
A Behaviour

A Cardiadunctions
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