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PERINATAL

PERIOD

37HBD, 2900g, 8 Apgar
Caesarean section- mother COVID (+)

HBG 8.4g% (RBC transfusion & home
discharge)

Case Report

Anemia
(HBG 6.79%, WBC 164*10"3/uL,
PLT 164*1073/uL)

4 masses in liver
Pallor, weakness, hepatomegaly

A

ADMISSION DUE TO

ONCOLOGICAL

DEPARTMENT
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Masses in liver, lungs and
brain
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What diagnosis would you suspect in a 1-month-old girl with the
masses in liver, lungs and brain?

3) Soft Tissue

1) 2) Sarcoma 4) Germ Cell
Hepatoblastoma Neuroblastoma (Rhabdoid Tumor
Tumor)

5) All above
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DIAGNOSIS
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—» HEPATOBLASTOMA (ERN PaedCan)

NEUROBLASTOMA

SOFT TISSUE
SARCOMA =
(RHABDOID TUMOR)

GERM CELL TUMOR
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CHEMOTHERAPY

ASSESSMENT OF RESPONSE—
MARKERS &

FINAL DIAGNOSIS

BIOCHEMISTRY

BASED ON IMAGING & BIOCHEMICAL TESTS

AFP - 570 ng/ml (norm for age)

\J
INTERNATIONAL CONSULTATIONS

CHORIOCARCINOMA REMOVAL OF
HCG - 1357801 mIU/ml (very high) REMAINING
Stage 4 TUMORS

3 \ / //‘
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A RARE MALIGNANT

GERM CELL TUMOR LIVER, LUNGS,
DERIVED FROM ELEVATED BRAIN, SKIN

PLACENTA HCG

LEVELS

INFANTILE CHORIOCARCINOMA

. ! 7
= i \ -~
. Spy =



QUESTION 2

What type of chemotherapy would you suggest for the beginning
of the treatment?

2) Cisplatin +
etoposide + :
1) Methotrexate bleomycin or 3) Carbop_latm * 4) Other
etoposide

ifosfamide or
methotrexate
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FIRST LINE

|
6x

\

ETOPOSIDE
+
CARBOPLATIN

Regression of tumors in
liver, lungs and brain.

|
4x

ETOPOSIDE
e
IFOSFAMIDE

+
CISPLATIN

Stable tumor size in brain.
Regression of tumors in liver.
No tumors in lungs.

NO HCG STABILISATION

THIRD LINE

I
4x

\

METHOTREXATE
+

ACTINOMYCIN-D
+
CYCLOPHOSPHAMIDE

Stable tumor size in brain.
Regression of tumors in liver.
No tumors in lungs.
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FOURTH LINE 0.

Paediatric Cancer

& Network
+ {ERN PaedCan)

VINCRISTINE
+*
DOXORUBICIN
+
BLEOMYCIN

+
CISPLATIN

|
HCG STABILISATION

\

SURGERY:
Resection & thermoablation

2x

\

VINCRISTINE
+
DOXORUBICINE
+
BLEOMYCIN

+
CISPLATIN

1

HCG
NORMALISATION

SPF =
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e L il e CHEMOTHERAPY e SURGERY o CHEMOTHERAPY 'END OF TREATMENT -
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DECEMBER 2021-2022 DECEMBER 2022 JANUARY- MARCH 2023 MARCH 2023

DECEMBER 2021
AGE: 16 MONTHS

AGE: 1-MONTH-OLD AGE: 1 - 12 MONTHS AGE: 13 MONTHS AGE: 14-16 MONTHS

TODAY

THERMOABLATED,
INACTIVE MASS IN LIVER

-«

NO METASTASES
IN LUNGS -

RESIDUAL, SMALL LESION
IN BRAIN

HCG
NORMALISATION
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CUMULATIVE
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DOXORUBICIN CARBOPLATIN IFOSFAMIDE CYCLOPHOSPHAMIDE m m
13 mg/kg
6000 mg/m2 + 500 mg/m2 150 mg/m2

J | J

PHYSIOTHERAPIST OTOLARYNGOLOGIST

CARDIOLOGIST g s NEPHROLOGIST

PULMONOLOGIST DENTIST
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What tests should the mother do?

2) Pelvic examination &

Shiene HCG level (blood)
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ABNORMAL
VAGINAL BLEEDING
&
DIAGNOSIS OF THE
CHILD

DUE TO

GYNECOLOGICAL
CONSULTATION

MEDICAL

HISTORY

THREE
MISCARRIAGES IN
THE EARLY STAGES
OF PREGNANCY

14

MOTHER

NO

METASTASES ———

PELVIC

EXAMINATION + HCG
LEVEL + CURETTAGE

HCG LEVEL: 40174mIU/ml

HISTOPATOLOGY:
PREGNANCY
TROPHOBLASTIC NEOPLASIA
WITH CHORIOCARCINOMA
YPE

ERN PaedCan - Young SIOPE w ebinar series

) WERE FOUND

COMPLETE

REMISSION

SINCE MAY
2022

CURRENT

STATUS

7Xﬁ

METHOTREXATE
+

ACTINOMYCIN-D
+

CYCLOPHOSPHAMIDE
+

VINCRISTINE
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A - Intraplacental choriocarcinonma==-

P dt Can
(ERN PaedCan)

* Literaturereview: 60 pregnancies
* Mothers:

— Metastases: 52%; lung, uterus, brain ...

— Serum HCG: median 228,000 Ul/I (100-766 000)

— Outcome: localized disease, 28/30 alive; metastatic 19 /31 alive
e  Children 2missingdata):

— 20 fetuses: dead

— 38 neonates:
* 20 healthy
* 16 neonatal complications: 10 foetomaternal hemorrhage, 4 premature birth, 2 anemia: 1 death
* 2 withmetastases: 1death; 1longterm CR

SrAnng
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B- Transplacental transmission

* Infectious diseases:
— HBV, SARS-CoV-2,HSV-1, CMV, HIV, HPV (?)
— Trypanosoma Cruzi, plasmodium falciparum,
* Drugs, tabacco, ...

* Malignant diseases:
— T/ B Leukemia, melanoma
— Choriocarcinoma
— Exceptional: small cell lung cancer

HN PaedCan - Young SIOPE w ebinar series
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C- French recommandations
for neonatal choriocarcinoma

* VP 16- Carboplatin if 0-3 months
 VIP-VEB if >3 months
e Surgery of all remaining lesions

qpy
18
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D - Chemotherapy
specificities in infants

Management of chemotherapyin children younger than 1 year of age has to be
considered in a developing organism with maturing organ function and physiologic
differences (i.e., body composition or affinity to plasma protein) but also in a
pharmacogenetic manner.

Except targeted therapy, cytotoxic drugs are quite all administered intravenously (1V)
in childhood, this explain why the absorptionis not specifically a problem in infants.

In case of an oral treatment, different physiologic aspects may interfere with
absorption:
— Gastrointestinal motility is low at birth and increase to adult values by 6—8 months old increasing
or decreasing the absorption.

— Gastric pHis neutral during the first months and reach the adult values at 2 years old, which
modify the bioavailability of drugs

& Network
Paediatric Cancer
El Can)
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e After absorption or IV infusion, drugs diffuse out of vessels and
the expansion to tissues in so-called volume of distribution
(Vd). Vd is partly influenced by body composition:

— The proportion of extracellular fluid volume represent 50% of body
weight in preterm newborn, 35% in infants from 4 to 6 monthsold

and 20% in adolescentand adult. Thus, a larger Vd leads to a lower
concentration peak.

— Fat component and blood protein level interfere also in Vd.

* During infancy the immaturity of blood-brain barrier enable a
better diffusion of drugs in the central nervous system.

ERN PaedCan - Young SIOPE w ebinar series WSIW' Pg =



TABLE 102 Physiologic Diferences in Chidren That May Influence Drug Disposition

- b . .- European
Organ or Compartment Value at Birth®* Age Adult Values Are Reached Effect on Drug Disposition® Reference
Kidney Network
for rare or low prevalence
complex diseases
Size T # Network
Paediatric Cancer
{ERN PoedCan)
Renal blood flow 1 1w | Renal excretion
Glomerular filtration 1 6 mo—1lvy | Renal excretion
Tubular function 1 ly | Tubular secretion
Liver
Size T

i I drug-metabolizing esi | Variable (oxidative enzymes increase rapidly after birth) | Metabolic clearance

T Activity in young children T Metabolic clearance
B TN e T e ] L e B T e e e e P et L b oirs e s
| Other enzymes
Biliary excretion 1 6 mo | Biliary excretion
Gastrointestinal
Acid secretion 1 3 mo Altered drug absorption and stability
- 6—8 mo Delayed abserption
Ll ! T Transit time 1n young children More rapid absorption
. . “ D= Y Stanng
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TABLE 10.2 Physiologic Differences in Children That May Influence Drug Disposition =

Organ or Compartment Value at Birth® Age Adult Values Are Reached®
Body composition

Blood volume T Adolescence

Extracellular fluid T 48 mo

Total body water T 4 mo

Fat ! Adolescence

& T From 4-12 mo of age

Cerebrospinal fluid volume T R

Protein binding l ly

3|, decreased; 1, increased (compared with adult values and relative to body surface area or weight).

*Relative to body surface area or weight.

*Refer to Table 10.5 to determine which drugs may be affected by alteration of renal, biliary, or metabolic function.
dOxidation, hydrolysis, reduction, and demethylation.

*Conjugation, acetylation, and methylation.

ERN PaedCan - Young SIOPE w ebinar series
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Effect on Drug Disposition®

T Distribution volume

T Distribution volume

| Distribution volume of lipophilic drugs
T Distribution volume of lipophilic drugs

T Distribution volume of mntrathecal drugs

T Free-drug levels

SPF =
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Daily life prescription

Limited scientific rationale.
Heterogeneity exists between tumor types and clinical protocols.

Weight and age threshold representing the optimal limits for dose
reduction are not clearly defined

Most of the time, dose reduction is applied to children under 1 years
of age and/or a weight of 10-12 kg (-30%) .

Therefore, in order to avoid unexpected toxicity, an additional dose
reduction is recommendedin some protocols

To avoid potential specific toxicity in infants, use of some cytotoxic
agents is postponed in younger infants. In most protocols,
anthracyclines are avoided in children age treatments.
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EpSSG strategy

Tumor assessment

Resectability without any functional or
mutilating consequences with RO intent?

N VA regimen (Vincristine + Actinomycin-D)
o:

s o Neoadjuvant chemotherapy vvvy Vv ovow VoV ovow VoV ovoy
urgery firs

until maximum tumor shrinkage A A A A A A A A

Weeks 12 3 4 5 6 7 8 9 10 112 13 14015 I6 i7 18 19 20 20 2

Cyeleno. 1 2 3 4 5 6 7

IRS I-1I: no further : :
therapy IRS Ill: chemotherapy Conservative surgery

RO, R1 margins,
complete necrosis: no
further therapy

R2: post-operative
chemotherapy

Vincristine: Bolus injection, in 10 ml 0.9% Nacl.

~ For children < 3 months or < 5 kg 25 pg/ke/injection for the 2 first cycles (4 mjections) then if good tolerance 33 pg/kg/injection for
further injections and 50 pg/kg/injection only when age > 6 months and weight > 8 kg;

- For children 3- 6 months and 5-8 kg 33 pg/kg/injection for the 2 first cycles (4 injections) then if good tolerance 40 pg/kg/injection for
further injections and 50 pg/kg/injection only when age > 6 months and weight > 8 kg;

- For children 6-12 months and 8-10 kg 40 pg/kg/mjection for the 2 first cycles (4 mjections) then if good tolerance 50 pg/kg/injection for
further injections until age > 12 months and weight > 10 kg;

- ‘Orbach 2016 ‘ —




Protocols

Vincristine

EpSSG—NRSTS
2005

Until 3 months or
<5 kg:

— Dose
calculated by BW
and then reduced
to 505%:

0.025 mg/kg/dose

— Increased to
0.033 and
0.05 mg/kg/dose
at cach cycle if
well tolerated
From 3 to
6 months or
68 kg:

— Dose
calculated by BW
and then reduced
10 33%:

0.033 mg/kg/dose

— Increased to
0.04 and 0.05 mg/
kg/dose at each
cycle if well
tolerated
From 6 to
12 months or
810 kg:

— Dose
calculated by
BW: 0.05 mg/kg/
dose

Ifosfamide

0 IFO until
months,
ubstituted by

From 6 to
12 months::

— Dose
calculated by BW:
100 mg/kg/dose

D-Actinomycin

Until 3 months or
<5 kg:

— Dose
calculated by BW
and then reduced
to 50%:

0.025 mg/kgldose

— Increased to
0.033 and
0.05 mg/kg/dose
at cach cyele if
well tolerated
From 3 1o
6 months or
6-8 kg:

— Dose
calculated by BW
and then reduced
to 33%:

0.033 mg/kg/dose

— Increased to
0.04 and 0.05 mg/
kg/dose at cach
cycle if well
tolerated
From 6 1o
12 months or
810 kg:

— Dose
calculated by
BW: 0.05 mg/kg/
dose

Doxorubicin
No DOXO unul
3 months.
Fromasto
6 months or
6-8 kg:

— Dose
calculated by
BW then
reduced to
33%: 0.65 mg/
kg/dose

— Increased to
0.8 and

125 mg/kg/
dose

From 6 to
12 months or
8-10kg:

— Dose
calculated by
BW:1or
1.25 mg/kg/d
(depending of
the course)

Etoposide Carboplatin Cyclophosphamide | Cisplatin
From birth to | From birth to From birth to

12 months or | 12 months or 12 months or

<i0kg: <10 kg: <l0kg:

- Dose — Dose — Dose calculated
calculated by | calculated by | by BW: 40 mg/kg/
BW:33mg/ |BW: 18 mg/kg/ | dose
kg/dose dosc

— Adapted to
nal function
blood
ing (AUC)




Table 9.1 Chemotherapy dosing modifications in infants proposed according to age/weight in EpSSG and SI0P protocols

Protocols | Vincristine | Ifosfamide D-Actinomycin | Doxorubicin | Etoposide | Carboplatin | Cyclophosphamide | Cisplatin
LINES— Wesight < 5 kg: Weight = 5 kg: | Weight < 5 kg: | Weight < 5 kg: | Weighr < 5 kg
Meuroblastoma — Dose — Dhose — Dhose — Dose — Dose calculated
calculated by BW calculated by calculated by | calculated by by BW and then
and then reduced BW and then BW and then | BW and then reduced to 33%:
o 33%: reduced to reduced to reduced to 3.3 mgfkg/dose
0.033 mg'kg/dose 33067 mg! | 33%: 33 mgl | 33%: 4.4 mgf Weighr 5100 kg:
Wisight 510 kg kgfdose kgfdose kgidose — Dose calculated
— Dose Weight 5—10 kg: | Weight Wi ght by BW: 5 mg'kgl
calculated by — Dose Sl kg: 510y kg dose
BW: 005 mg/kg! calculated by — Dose — Dose
dpse BW: | mg'kg/ | calculated by | calculated by
dose BW: 5 mg/kg/ | BW: 66 mg/
dose kgidose
SIOPEL 4— Weight < 5 kg: Carried ourf Weight < 5 kg:
Hepatoblasioma — Dhose according to — Dose
calculated by renal function caleulated by
BW and then with rarger BW and then
reduced to AUC reduced to
33%: 0,67 mg/ 33%: 1.4 mg/
ka/dose kg/dose
Weight 5=J0 kg Weighrt
— Dose S5-I kg
calculated by — Dinse
BW: | mg/kg/ caleulated by
dose BW: 2.7 mg/
kg/dose

BW body weighe, ffe ifosfamide. Doxo doxorubicin, EpSSG Evropean pediatric Soft Tissue Sarcoma Group, SI0F Intermational Society of Pediatne Oncology
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How to calculate drugs dosages in infants? =

« 1m?=30kg

* So IVA with Ifosfamide 1000 mg/m?%d, day 1 and 2,
means 1000/30= 33 mg/kg/day days 1 and 2

» This reduce the dosage for an average of 20%

» Forinstance:
— 7 kg, 0,36 m? =360 mg/day (in mg/m?) and 231 mg/day (in
mg/kg)
* |f patientis very young, propose a further 25-50% dose
reduction

ERN PaedCan - Young SIOPE w ebinar series o Pg B



Calculation of right dosage — D-actinomycin &

Cancer

n

* 1.5mg=1500pug

1500 pg/m?%30 - 50 pg/kg

* Newborn =50% of further reduction - 25 pg/kg/injection
25 x 3.8 kg = 95 pg/injection Jr——

 Cosmegen®© - Dactinomycin 0.5 mg/vial
— 1.1 ml of sterile water - 500 pg/ml
— 95 ug means 0.19 ml (!)
» So new dilution in 4,8 ml of Nacl 0.9% =5 ml

ERN PaedCan - Young SIOPE w ebinar series ~MSIMA:'Q &



Conclusions

eeeeeeeeeeeeeeee
(ERN PaedCan)

* Risk of errors: prescription in 0.025 mg/kg or
0.25 mg/kg?

* Risk of over-dosage and under-dosage
* Double verification of all prescriptions
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Take home messages
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In every newborn with

Infantile Choriocarcinoma anemia and liver tumor, Wz e St el
: : the serum levels of hCG a child, the mother should
is a rare mahgnqnt germ chotil be’consulte dlby.a

cell tumor that arises from be determined, especially gynecologist along with an
s when the mother has a assessment of the HCG
placenta. positive history of level.
miscarriage.
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