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Li-Fraumeni syndrome?

https://www.lfsassociation.org/founding-fathers/

Classic LFS Criteria
-Proband with sarcoma < 45 years
-First degree relative with cancer < 45 years
-First or second degree with cancer < 45 years or sarcoma any age



TP53 as cause of LFS

• TP53 PV identified in five classic LFS families (Malkin, 1990)

• PV are identified in 50-75% of families fulfilling Classic LFS 

Constitutional TP53 mutations (IARC database R14 2009)
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Expanding clinical phenotype
Chompret Criteria 2015 

FAMILIAL PRESENTATION

i) Proband with tumour belonging to LFS tumour spectrum (soft-tissue 
sarcoma, osteosarcoma, brain tumour, pre-menopausal breast cancer, 
adrenocortical carcinoma, leukaemia, lung bronchoalveolar cancer) < 46 years 
or any solid childhood cancer

and

one first-degree or second-degree relative with LFS tumour < 56years (excluding 
two cases of breast cancer).
MULTIPLE TUMOURS

ii) Proband with multiple primary tumours (except multiple primary breast 
cancers), two of which belong to LFS tumour spectrum and the first occurred < 
46 years. 
RARE TUMOURS

iii) Proband with adrenocortical carcinoma, choroid plexus tumour, 
rhabdomyosarcoma of anaplastic subtype at any age irrespective of family 
history.
EARLY ONSET BREAST CANCER

iv) Breast cancer <31yrs

Renaux-Petel et al (2017) Journal Medical Genetics; 328 patients with TP53 PV, 40/328 de novo (12%)
Test directory: R216 (Li-Fraumeni syndrome)   + R359 (childhood solid tumour)



Cancer risk for TP53 carriers

• Limited studies –rarity and mortality

• Ascertainment basis

• Lustbader et al. 1992 + Hwang et al. 2003

– 159 childhood sarcoma survivors

– Penetrance 50% by 40 yrs, 90% by 70 yrs

– Follow up of families

– Penetrance 93% by 50 yrs for women, 68% by 50 
years for men



• Studied 415 carriers of TP53 mutation of whom 322 developed 
cancer (total 552 tumours)
• 22% developed cancer by age 5, 41% developed by age 18
• Mean age mid 20s
• 139/322 (43%) individuals with cancer developed a further primary 

cancer

• ‘core cancers’ –breast cancer, sarcoma, ACC and brain tumours
• Childhood -osteosarcoma, adrenocortical tumours, brain 

tumours and soft tissue sarcomas
• Adults -breast cancer and soft tissue sarcoma



• Compared cancer risk in TP53 carriers 
ascertained through single gene or 
multi-panel testing

• TP53 PV were identified in 0.2% 
(102/40 885) vs 4.1% (132/ 3201) of 
individuals undergoing MGPT and SGT

• Those tested by panel were 
significantly older at age of cancer 
onset (36 v 28yrs – women and  40 v 
15yrs -men)  

• MGPT less likely to have a family 
history consistent with LFS compared 
to those who were ascertained through 
a traditional single gene test

‘Differences in TP53 Mutation Carrier Phenotypes 

Emerge from Panel-Based Testing’ Rana et al (2018)



Low penetrance variants

• R337H

• 1 in 300 individuals in South/South-Eastern Brazil

• Found in nearly all Brazilian children with ACC and 
CPC

• Families with R337H have a lower penetrance LI-
Fraumeni-like phenotype (15-20% risk by 30 yrs v 
50% risk)



Population studies – further evidence 
for lower penetrance variants?

• TP53 sequencing data from 
three pooled datasets (ExAC, 
FLOSSIES and series of 
cancer free individuals) 
n=63,983 

• 10x greater prevalence than 
expected

• Follow up study using 
gnomAD (r2.0.2) n=138,632

• Prevalence 1 in 500 LP 
germline TP53 variants by 
study criteria

• More stringent criteria 1 in 
3,555–5,476 individuals



• Stringent TP53 variant 
classification guidelines

• PS3 - Use data from 
functional studies; Kato and 
Giacomelli

• PP3 -can use as moderate, 
specify in-sillico tools –Bayes 
Del and Align GVGD,

• PM2 used as supporting not 
moderate

• PS4 families –points system 
weighted for LFS phenotype

• Very stringent  -are we 
missing causative lower 
variants?



Clonal haematopoesis (CHIP)
• Clonal haematopoesis of indeterminate potential - form of mosaicism

restricted to haematopoeitic cells without known haematological disease
• NGS can identify variants at lower VAF’s, but VAF can be as high as 50%
• CHIP increases with age ( estimates vary from ~9.5%-15% of those over 70yrs 

and 18.5-30% over 90yrs), but has been reported from age 30
• May also be increase in CHIP associated with exposure to cancer treatments 

Two issues when undertaking hereditary gene panel analysis:
1) Mis- reporting of CHIP as “true TP53 mosaicism” 
2) Mis-reporting of CHIP variants with high VAF as classic germline TP53 variants

Recommendations:
• Consider further testing , particularly if personal/family history not suggestive.
• Need another tissue sample ; buccal or preferably, skin, normal tissue from biopsy/ surgery
• If previous DNA exists – can check to see if the newer sample has increased mutation load –

indicative of expansion event
• Family studies – demonstrating presence in offspring of “mosaic” proband excludes CHIP –

requires high level counselling based on the familial cancer risk and firm knowledge as to 
what a negative result means in the familial context (also potential predictive nature if 
positive)





Surveillance
Villani et al. 2011 and 2016 (Toronto Protocol)     
Lancet Oncol



UK Guidelines



427 TP53 carriers who had undergone MGPT, 154 TP53 carriers SGT. Truncating/ hotspot 
variants might present with LFS cancers younger, but currently insufficient evidence to 
consider location and/or molecular effect of pathogenic variants in clinical management



WBMRI funding

• Guidelines discussed with NHSE, put forward by CRG in 
2018/ early 2019

• CRG dissolved
• Specialised commissioning unable to support separate 

service
• Ongoing discussion with NHSE HSS
• Paper presented to RDAG July 2020
• Possible outcome - supportive of signposting  patients 

to trusts that can undertake scanning, reimburse them 
for this activity and establish specific reporting 
arrangements building on existing infrastructure and 
arrangements



Remaining clinical dilemmas

• 30 yrs since TP53 discovered…
• Is our current understanding of cancer risk for 

TP53 been influenced by high degree of selection 
for genetic testing? 

• What is really the true cancer risk and cancer 
spectrum for a TP53 carrier? 

• Have we got variant classification right? Are there 
lower penetrance variants? Should they be 
managed differently?

• Creation of patient anxiety by identifying TP53 in 
families with no significant history?



Final thoughts

• Treat pathogenic TP53 variants found in atypical clinical 
settings with caution! 

• Need detailed counselling of risk with TP53 families, move 
away from diagnosis of LFS 

• European guidelines suggest renaming LFS to “heritable 
TP53 related cancer  hTP53rc” 

• Suggest reviewing variants with new ClinGen criteria before 
recommending surveillance

• Agreed same surveillance approach for all families with 
TP53 PV–may change in future 

• As for most cancer predisposition genes, further 
comprehensive, collaborative approaches are required to 
fully understand prevalence, penetrance and pathogencity



Next meeting 
December 17th 12.30-13.45  

Mixed cases
MS Teams invite to follow
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