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A Wide range of cancers in affected families
A Inherited higher risk of cancers across several generations
A Relatively early age of cancer diagnosis
A Nearly half : cancer before age of 30y
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What is Li-Fraumeni syndrome?

Timeline
Li-Fraumeni syndrome 1960 O
LFS first described by Drs. Li and Fraumeni------ —>
Q 1970

The classic LFS pedigree criteria defined

1 9 9 O _ 7P53 germ-line mutation first linked to LFS | \

TP53 knockout mouse model shown to be
cancer prone

LFL introduced to include families who do not
meet classic LFS criteria

1980 O°

Chompret criteria introduced as refined 2
definition of LFS ~~~~~ ‘ML = A==k
LFS mouse models established ----- S \\‘
«
LFS zebrafish models created ----- —_— CS 2010 S
LFS patient-derived iPSC models established ----- —

p53

. p53 first described

p53 gene first cloned

p53 identified as a tumor suppressor in many
human cancers

p53 shown to induce cell cycle arrest

. P53 shown to mediate apoptosis

p53 shown to function as a mammalian

" checkpoint factor

p53 shown to maintain genome stability
p53 implicated in senescence

. MDM2 shown to drive P53 ubiquitination and

degradation
p53 implicated in premature aging

Nutlin-3 demonstrated to activate p53

p53 shown to regulate miRNA expression

p53 shown to restrict somatic cell reprogramming
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Clinical case : X (30 y) N

A Family history:no history of cancer in the family / 2nd child

A 1year : swelling of the neck on the left side

A Embryonicrhabdomyosarcomaf the sterno-cleido-mastoideus muscle
A Treatment: chemotherapy type IVA and surgery (RO)

A 1y 8m : local recurrence of rhabdomyosarcoma

A Surgical treatment + local radiotherapy 54 Gy

=) the story seemssimple



Clinical case : X (30 y)
BSPHO
A 14y 6m : painful swelling of the left pelvis




Clinical case : X (30 y) N
BSPHO

A 14y 6m : painful swelling of the left pelvis

A MRI: large mass in the left hemipelvis
A Histopathology : osteoblasticosteosarcoma

A Treatment
A chemotherapy EURAMOS
A Surgery : tumor resection & allograft hemipelvis /Complete resection (R0)/ Viability < 5%

A Multiple cancersin apatient (2 sarcoma3-> genetic analysis

A mutationin TP53 genemissense mutation p.Arg280Lys ( C. 839G>A)
A family history : strictly negative/ 3 children from different fathers
A TP53 parents : negative - de novo neomutation probable

mmmm) the storyis nolongersosimple



Clinical case : X (30 y) N
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A 15y : abscess & osteitis of the left hip

A Multiple debridement procedures + antibiotic therapy for long term

A 16y : tumor of the left mandibula : osteoblasticosteosarcoma

A Metastasis? new tumor?

A Treatment: surgery: mandibulectomy and reconstruction with an osteomuscular vascularized
flap of the fibula / marginal resection (R1) + Radiotherapy (60 Gy)

A Insertion of gastrostomy for excessive weight loss ( duration 4y)

A 19y : younger brother of X (17 y) developed a aggressive lymphoma and died

A Genetic testing of this brother : the same PT53 mutation was found
A Quid mosaicism in the mother?

mmmm) Thestory becamevery complicated



Clinical case : X (30 y) N
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A 20y : Suspicion of left pulmonary metastasis (25x20x25 mm)

A Left thoracotomy & resection of the posterior basal segment (RO):
pulmonary metastasis of osteosarcoma

A 22-23y : she is in complete remission and became pregnant
A living with a partner for 1 year and a strong desire for children
A Amiocentesis : the foetus had the mutation/abortion

A consultation of the couple for embryo selection and IVF-> refusal given the
mother's poor vital prognosis

A second pregnancy: foetus + for the mutation/abortion
A wish for maternity definitely forgotten



Clinical case : X (30y) =
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A 24y : The mother developed an ovarian neoplasia
A Same T53 mutation found in the ovarian tissue = mosaicism confirmed

A 25y : Tumor left mandibula: Recurrence or new tumor?
A osteosarcoma of the left mandibula

A pre and post_oEerative chemotherapy (ifosfamide + vepesid ) associated with major surgery
treatment with reconstruction with muscle flap and transient tracheotomy (R1)

A 26y : serious car accident
A multiple fractures ( L1, femoral and mandibule) + right pneumothorax
A Long stay in intensive care

A 28y : Suspected colon polyp
A Hemicolectomy
A Histopathology: confirmation of colon adenocarcinoma without lymph node invasion



Clinical case : X (30 y) §;>
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A 30y : Regular breast MR

A suspicious lesion on the left breast
A Fine needle aspiration: cytology: cellular atypia expressing p53

A Decision for left mastectomy with sentinel node removal and
prophylactic right mastectomy

A Bilateral breast reconstruction by prosthesis

A Histopathology: ductal carcinoma in situ with negative lymph nodes



Clinical case : X (30 y) §;>
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A In summary : she is 30 year old, alive but with ...

A 4 different neoplasias :
A Rhabdomyosarcoma 1
A osteosarcoma 3
A colon adenocarcinoma 1
A Breast adenocarcinoma 1

A More than 14 oncologic surgeries

A 2 radiotherapies

A Some mutilating surgeries and visible cosmetic sequelae
A 1 brother died from cancer

mmmm) she still has a great desire to live long and great



What causes LFS syndrome?

A Germline mutation of

A Location : 17p13.1
A Role : “guardian of the genome”
A Found in 70% of the cases

A Germline mutation of

A Location : 22q12.1
A Lower cancer incidence in the families

A Others : “LFS like families”
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How is LFS inherited?

A One of the most aggressive cancer predisposition syndromes
A Autosomal dominant inheritance
A Prevalence : 1in 5.000 to 1 in 20.000

Autosomal Dominant

|
A Cancer risk before 70y mll L
A Males 70% -

A Females 100% Ch"drei TYIY

A 50% cancer before the age of 30y I.'n I.'R H'N B
A Risk of childhood cancer 12-20% @ i




Cancers associated to LFS

Frequency (%) p53
A 6 core cancers 20 10 o
TP53 germ-iine mutations E
A Soft tissue sarcomas 1
A Osteosarcoma m—r B
A Breast cancer ok é;%l o iz
. Stomach _*- ) b
A Brain tumor | riss_
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L. Tumor site distribution [
A Additional cancers ot otspt 175 R282
A Carcinomas of lungs, stomach, ovary, colon/rectum R337 r
A Lymphoma f
A Melanoma !
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Who should be tested in 20197 e
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A Chompret Criteria = recent revision set of criteria

A Criterion1 : Family +
A Tumor belonging to LFS spectrum before the age of 46

A At least 1 first-degree or second-degree family member with a LFS-tumor (except
breast) before the age of 56

A Criterion2 : Multiple cancers

A Person with multiple tumors (2 belonging to LFS spectrum) and the first occurred
before age 46

A Criterion 3 : Specifictype of cancer

A Person with adrenal cortical carcinoma, tumor of choroid plexus regardless of family
history OR breast cancer before age 31



Utility to test the asymptomatic carriers? §9
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0 1000 2000 3000 4000 5000
Number at risk (censored) Tine since clagrosts (vays)
Non-surveillance 61 (0) 36 (8) 17 (16) 5(10) 0(5) 0(0)
Surveillance 42 (0) 22(19) 12(8) 5(7) 1(4) 0(1)

Overall survival in the surveillance and non-surveillance groups

Villani A. et al Lancé&dncol2016



Proposed surveillance strategy for carriers

Children(birth to age18y) Adults

General assessment General assessment
- Complete physical examination every 3-4 months, including blood pressure, - Complete physical examination every &6 months
anthropometric measurements plotted on a growth curve (with particular « Prompt assessment with primary care physician for any medical concems
attention to rapid acceleration in weight or height), Cushingoid appearance, Breast cancer
signs of virilization (pubic hair, axillary moisture, adult body odor, androgenic - Breast awareness (age 18 years onward)
hair loss, clitoromegaly, or penile growth), and full neurclogic assessment » Clinical breast examination twice a year (age 20 years onward)
« Prompt assessment with primary care physician for any medical concems « Annual breast MRI screening® (ages 20-75)
ACC « Consider risk-reducing bilateral mastectomy
+ US of abdomen and pelvis every 3-4 months Brain tumor (age 18 years onward)
- In case of unsatisfactory US, blood tests®® may be performed every 3-4 + Annual brain MRI (first MRI with contrast; thereafter without contrast if
months: total testosterone, dehydroepiandrosterone sulfate, and previous MRI normal)
androstenedione Soft tissue and bone sarcoma (age 18 years onward)
. » Annual WBMRI®
Brain tumor « US of abdomen and pelvis every 12 months
» Annual brain MRI (first MRl with contrast; thereafter without contrast if
previous MRI normal and no new abnormality) Gastrointestinal cancer (age 25 years onward)

« Upper endoscopy and colonoscopy every 2-5 years
Soft tissue and bone sarcoma
. Annual WBMRI Melanoma (age 18 years onward)

= Annual dermatologic examination

KratzC. et al Clin CancBes2017



Psychological impact of such surveillance? §9

BSPHO

A Paucity of data on the psychosocial impact to both affected LFS individuals
and relatives

A Families with a history of multiple malignancies often carry a significant
psychological burden given their exposure to multiple experiences of grief
and threats to personal well-being

A Many families undergoing surveillance believe in the value of this approach
to detect tumors at an early stage, reporting enhanced sense of control,
security, empowerment

A Intense cancer surveillance schedules may be a burden to other families and
some find it too anxiety provoking

A Need for future research in this field



What do elephants have to do with LFS? §O
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ALong life R
ALow risk of cancer : 4-5% A25% risk for cancer
A40 copies of TP53 A2 copies of TP53

The war on cancer was going on long before there were humans




