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Clinical Practice Points

� We report a unique presentation of Li-Fraumeni syn-
drome: the occurrence of multiple myeloma and thy-
roid carcinoma in a young women with a germinal
TP53 truncating mutation and a non-classical per-
sonal and family history. However, there were clues in
the somatic testing suggesting a germinal origin: high
mutational load of TP53 (over 50%), same TP53 mu-
tation in 2 different cancers and TP53 mutation iden-
tified as one of 14 “hotspot” TP53 germinal mutations.
We insist on the refractory nature of this Li-Fraumeni
syndrome-associated multiple myeloma.

� Despite the introduction of new treatments, such as
daratumumab and carfilzomib, which showed
improved overall response rates even in patients with
high-cytogenetic risk, and venetoclax, which demon-
strated an overall response rate of 40% in multi-
treated myelomas, particularly t(11;14), the patient
still had very poor outcome.

� Although new agents have revolutionized the man-
agement of multiple myeloma, we show that this
particular case did not respond well, with the same
overall survival as biallelic mutated sporadic myeloma.
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Introduction
Li-Fraumeni syndrome (LFS) is a genetic disorder that increases

the lifetime risk of developing a wide spectrum of tumors, owing to
a germline mutation of the TP53 tumor suppressor gene. Several
studies have described the spectrum of tumors associated with LFS,
mainly breast carcinoma, soft tissue sarcoma, osteosarcoma, central
nervous system tumors, and adrenocortical carcinoma. With regard
to hematologic disease, LFS is mainly associated with leukemia and
lymphoma. In contrast, multiple myeloma (MM) is rarely known to
be associated with a constitutional genetic susceptibility.

Case Report
We report the case of a 36-year-old woman diagnosed almost

simultaneously with MM and thyroid cancer, both tumors carrying
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the same mutation in the TP53 gene (c.916C>T; p.Arg306�). LFS
was suspected, and the presence of the mutation in leukocyte DNA
supported this hypothesis. The germinal status of the mutation was
then proven with its detection in DNA extracted from healthy fi-
broblasts. This case of adult-onset LFS demonstrates an unusual
tumor spectrum, presenting with 2 cancers that are not commonly
described in this syndrome.

The patient’s family history included the fact that her mother was
diagnosed with brain cancer at the age of 28, but no further in-
formation. The patient did not have any further medical history.

Thyroid Carcinoma

The patient suspected a thyroid nodule by auto-palpation. An
assessment by ultrasound and puncture confirmed the presence of a
nodule with grade 2 follicular proliferation. A computed tomogra-
phy/positron emission tomography scan demonstrated metabolic
evidence for a voluminous malignant lesion in the right thyroid
lobe, with diffuse axial and appendicular osteomedullary involve-
ment. Thyroidectomy and right lymph node dissection were per-
formed. The anatomopathology report concluded that the tumor
was a follicular carcinoma of the thyroid gland with an oncocytic
variant. A TP53 mutation was identified by next-generation
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An Unusual Tumor in an Adult With LFS
sequencing of the tumoral tissue. The mutational load (allelic fre-
quency) was 86% in DNA extracted from the thyroid surgical
specimen and 57% in DNA extracted from adjacent healthy thyroid
tissue, suggesting a germinal mutation with loss of the second allele
in the tumor.

Multiple Myeloma
The clinical presentation of the patient’s MM was not unusual.

She had costal and spinal pain that evolved for several weeks, and
recent paresthesia of the lower limbs with electric shock sensation at
the lumbar level. Laboratory testing demonstrated hypercalcemia at
2.94 mmol/L with acute renal failure (creatinine, 1.4 mg/dL; CDK-
EPI, 46 mL/min/1.73m2). Urinalysis showed proteinuria with 7.4g/
g creatinine, 99% globulin with Bence Jones positivity. Thoracic
computed tomography revealed multiple osteolytic lesions in the
body of the thoracic and lumbar vertebrae. Protein electrophoresis
revealed hypogammaglobulinemia. An increase in lambda chains at
665.14 mg/dL and a decrease in kappa/lambda ratio of 0.000767
was observed. Twenty-six percent monoclonal lambda plasma cells
were found at bone marrow aspiration. Massive parallel sequencing
of a gene panel detected the c.916C>T (p.Arg306�) mutation of
the TP53 gene, the same mutation that was found in the thyroid
carcinoma. Cytogenetics by fluorescence in situ hybridization
identified a 1q duplication and a deletion of the TP53 gene. The
medullary karyotype was found to be a complex karyotype with
monosomy 17 associated with t(11;14) translocation.
Figure 1 Evolution of Lambda Chains With Treatment

Abbreviations: D-PACE ¼ dexamethasone, cisplatin, doxorubicin, cyclophosphamide, and etoposide;
dexamethasone; VTD ¼ velcade, thalidomide, and dexamethasone.

- Clinical Lymphoma, Myeloma & Leukemia August 2021
The patient received 5 treatment lines,1,2 including new agents
such as daratumumab, carfilzomib, and venetoclax and high-dose
chemotherapy D-PACE (dexamethasone, cisplatin, doxorubicin,
cyclophosphamide and etoposide), but relapsed each time (see
Figure 1). An autologous stem cell transplantation was performed
after D-PACE (which was the most effective treatment), but that
did not prevent disease progression. She died 1 year after diagnosis.

The refractory nature of this LFS-associated MM is remarkable.
Despite the introduction of new treatments, such as daratumumab
and carfilzomib, which showed improved overall response rates even
in patients with high-cytogenetic risk,3,4 and venetoclax, which
demonstrated an overall response rate of 40% in multi-treated
myelomas, particularly t(11;14),5 the patient still had very poor
outcome. Thus, overall survival was not improved with these new
agents.3-5

Discussion
The association of LFS with MM is unexpected given its low

proliferation index compared with leukemias.
To our knowledge, only 1 case of MM has been described pre-

viously in the literature among patients with LFS (ie, only one 43-
year-old patient, among 219 cases, developed MM).6 Thus, it is
quite unusual to present with MM in the context of LFS, which is
more often associated with leukemia and lymphoma with regard to
hematologic diseases.7 In general, leukemias in patients with LFS
are classically reported in young adults.7
DRD ¼ daratumumab, revlimid, and dexamethasone; KPD ¼ carfilzomib, pomalidomide, and
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Thyroid carcinoma is not one of the original classic LFS cancers.8

However, this cancer has been routinely reported in LFS families.6,9

A Brazilian study in 2017 reported a prevalence of 10.9% thyroid
carcinoma among patients with LFS with the p.R337H mutation.8

A more recent study that has not selected patients on the basis of
classic criteria also reports thyroid carcinoma as an LFS-associated
cancer.10

Somatic TP53 Mutations in MM
TP53 is a tumor-suppressor gene.11 Although mutations in TP53

are inherited in an autosomal dominant manner in families with
LFS, its oncogenic functions at the somatic level are exerted ac-
cording to a biallelic model, following the Knudson hypothesis.12

The 2-hit model is the hypothesis that a cell requires bi-allelic
mutations to cause a phenotype; in this case, DNA damage lead-
ing to tumor development. A second hit was indeed observed in the
bone marrow cells, harboring a TP53 deletion (monosomy of the
entire chromosome 17), leading to loss of heterozygosity (LOH) of
the c.916C>T mutation.

In sporadic cases of MM, the presence of TP53 somatic muta-
tions in newly diagnosed MM is frequent (10% 17p13 deletion; 3%
other mutations) even though a mono-allelic TP53 event is a
controversial risk factor, in contrast to bi-allelic hits.13 A mono-
allelic 17p13 deletion could lead to haploinsufficiency of the p53
protein; yet all 17p13 deletions are not equal, the effect depending
mainly on the remaining expression level of the protein. Other
mechanisms, such as hypermethylation of the wild-type gene’s
promoter could account for the LOH.14

In any case, the combination of 2 hits is associated with poorer
survival (19 vs. 74 months, in del(17p) patients, with and without
TP53 mutations, respectively). The appearance of a TP53 mutation
in a patient who already has a deletion is often associated with a
relapse and poor prognosis.15 It is likely that survival in patients
with LFS is poor because of their likely “double-hit.” in parallel with
TP53 double-mutated patients at the somatic level (without LFS).

TP53 Mutation Classification and LFS
There are different types of mutations: missense mutations,

nonsense mutations, splicing mutations, frameshift deletions/in-
sertions, in frame deletions/insertions, and genomic rearrangements.
For certain diseases, missense mutations can cause a dominant-
negative effect, (ie, alteration of the second wild-type allele). In
LFS, missense mutations have, in general, a more aggressive
phenotype, resulting in cancers affecting younger people (children
and young adults), a higher penetrance, and more severe
expression.6,11

The mutation found in our patient was a nonsense mutation
(base substitution leading to appearance of a stop codon and a
truncated protein), resulting in a loss-of-function effect. A review
described the mutation identified in this case as one of 14 “hotspot”
TP53 germinal mutations, with a reported penetrance of 50% at 30
years and 75% at 50 years.11

This case does not meet current criteria for TP53 testing: the
classical criteria of LFS11 are not fulfilled, nor are Chrompret’s
criteria or Li-Fraumeni-like syndrome criteria.6,16 These different
criteria are mainly based on the presence of cancers belonging to the
LFS tumor spectrum, multiple cancers, age at cancer diagnosis, and
family history of cancer. Regarding familial history, we suspect
maternal inheritance of the mutation because the cerebral neoplasia
of the mother is a cancer known to be associated with the syndrome.
We also note that the patient was only 36 years old at diagnosis,
which is very young, taking into account that the proportion of
patients under 40 years with MM is less than 2%, and the median
age at the diagnosis is around 66 years.17 However, there were clues
in the somatic testing suggesting a germinal origin. First, high
mutational load of genes predisposing to hereditary cancer (over
50%) suggests germline mutations.18 In this case, the mutational
load was 86% in the thyroid cancer. Secondly, we found the same
TP53 mutation in 2 different cancers. Finally, the TP53 mutation
was identified as 1 of 14 “hotspot” TP53 germinal mutations. These
different elements should probably be considered in clinical
practice.

Conclusion
We report a unique presentation of LFS: the occurrence of MM

and thyroid carcinoma in a young woman with a germinal TP53
truncating mutation and a non-classical personal and family history.
However, there were clues in the somatic testing suggesting a
germinal origin.

Although new agents have revolutionized the management of
MM, we show that this particular case did not respond well, with
the same overall survival as biallelic mutated sporadic myeloma.

Disclosure
The authors have stated that they have no conflicts of interest.
References
1. Shah JJ, Stadtmauer EA, Abonour R, et al. Carfilzomib, pomalidomide, and

dexamethasone for relapsed or refractory myeloma. Blood 2015; 126:2284-
90.

2. Dimopoulos MA, Oriol A, Nahi H, et al, POLLUX Investigators. Daratumumab,
lenalidomide, and dexamethasone for multiple myeloma. N Engl J Med 2016; 375:
1319-31.

3. Dimopoulos MA, San-Miguel J, Belch A, et al. Daratumumab plus lenalidomide
and dexamethasone versus lenalidomide and dexamethasone in relapsed or re-
fractory multiple myeloma: updated analysis of POLLUX. Haematologica 2018;
103:2088-96.

4. Siegel DS, Dimopoulos MA, Ludwig H, et al. Improvement in overall survival
with carfilzomib, lenalidomide, and dexamethasone in patients with relapsed or
refractory multiple myeloma. J Clin Oncol 2018; 36:728-34.

5. Kumar S, Kaufman JL, Gasparetto C, et al. Efficacy of venetoclax as targeted
therapy for relapsed/refractory t(11;14) multiple myeloma. Blood 2017; 130:2401-
9.

6. Bougeard G, Renaux-Petel M, Flaman J-M, et al. Revisiting Li-Fraumeni Syn-
drome from TP53 mutation carriers. J Clin Oncol 2015; 33:2345-52.

7. Imamura J, Miyoshi I, Koeffler HP. p53 in hematologic malignancies. Blood 1994;
84:2412-21.

8. Formiga MN da C, de Andrade KC, Kowalski LP, Achatz MI. Frequency of
thyroid carcinoma in Brazilian TP53 p.R337H carriers with Li Fraumeni syn-
drome. JAMA Oncol 2017; 3:1400-2.

9. Le AN, Harton J, Desai H, et al. Frequency of radiation-induced malignancies
post- adjuvant radiotherapy for breast cancer in patients with Li-Fraumeni syn-
drome. Breast Cancer Res Treat 2020; 181:181-8.

10. Rana HQ, Clifford J, Hoang L, et al. Genotype-phenotype associations among
panel-based TP53þ subjects. Genet Med 2019; 21:2478-84.

11. Amadou A, Waddington Achatz MI, Hainaut P. Revisiting tumor patterns and
penetrance in germline TP53 mutation carriers: temporal phases of Li-Fraumeni
syndrome. Curr Opin Oncol 2018; 30:23-9.

12. Berger AH, Knudson AG, Pandolfi PP. A continuum model for tumour sup-
pression. Nature 2011; 476:163-9.
Clinical Lymphoma, Myeloma & Leukemia August 2021 - e647

http://refhub.elsevier.com/S2152-2650(20)30552-8/sref1
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref1
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref1
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref2
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref2
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref2
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref3
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref3
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref3
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref3
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref4
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref4
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref4
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref5
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref5
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref5
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref6
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref6
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref7
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref7
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref8
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref8
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref8
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref9
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref9
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref9
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref10
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref10
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref10
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref11
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref11
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref11
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref12
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref12


An Unusual Tumor in an Adult With LFS

e648
13. Rasche L, Kortüm KM, Raab MS, Weinhold N. The impact of tumor heteroge-
neity on diagnostics and novel therapeutic strategies in multiple myeloma. Int J
Mol Sci 2019; 20:1248.

14. Teoh PJ, Chung TH, Sebastian S, et al. p53 haploinsufficiency and functional
abnormalities in multiple myeloma. Leukemia 2014; 28:2066-74.

15. Chin M, Sive JI, Allen C, et al. Prevalence and timing of TP53 mutations in
del(17p) myeloma and effect on survival. Blood Cancer J 2017; 7:e610.
- Clinical Lymphoma, Myeloma & Leukemia August 2021
16. Birch JM, Hartley AL, Tricker KJ, et al. Prevalence and diversity of constitutional mu-
tations in the p53 gene among 21 Li-Fraumeni families.Cancer Res 1994; 54:1298-304.

17. Kyle RA, Gertz MA, Witzig TE, et al. Review of 1027 patients with newly
diagnosed multiple myeloma. Mayo Clin Proc 2003; 78:21-33.

18. Slavin TP, Banks KC, Chudova D, et al. Identification of incidental germline
mutations in patients with advanced solid tumors. J Clin Oncol 2018; 36:
JCO1800328.

http://refhub.elsevier.com/S2152-2650(20)30552-8/sref13
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref13
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref13
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref14
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref14
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref15
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref15
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref16
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref16
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref17
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref17
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref18
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref18
http://refhub.elsevier.com/S2152-2650(20)30552-8/sref18

	Case Report of an Unusual Tumor in an Adult With a TP53 Germline Mutation
	Introduction
	Case Report
	Thyroid Carcinoma
	Multiple Myeloma

	Discussion
	Somatic TP53 Mutations in MM
	TP53 Mutation Classification and LFS

	Conclusion
	Disclosure
	References




