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1 | INTRODUCTION

A 53-year-old woman was admitted at our hospital
for the treatment of acute myeloid leukemia (AML).
Heterozygous ¢.566C>T mutation in the TP53 gene was
found in leukemia cells and germline cells. The number
of germline mutation found incidentally will increase.
Therefore, patients with such incidental findings must
undergo adequate genetic counseling.

Li-Fraumeni syndrome is mainly caused by pathogenic
germline mutations of the TP53 gene, most commonly
missense mutations. Germline TP53 ¢.566C>T mutation
results in the missense mutation at codon (A189V). This
mutation has been observed in late-onset cancer such as
multiple primary colon tumors, breast cancer, and fallo-
pian tube carcinoma.'™ Moreover, it was classified as a
variant with uncertain significance. Recently, it was found
not to be rare.* However, the association between this mu-
tation and hematological malignancy is unclear. Herein,
we report a case of germline TP53 ¢.566C>T mutation,
which was incidentally diagnosed during the treatment of
AML.

| Seiki Matsuo | Yukiko Ando | Yuko Imamura | Masaya Hirose

TP53 mutations in acute myeloid leukemia (AML) are associated with poor out-
comes. The number of somatic and/or germline genetic tests for therapy is in-
creasing. Patients with such incidental findings should undergo adequate genetic
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2 | CASE HISTORY/
EXAMINATION

A 53-year-old Japanese woman presented with a 2-month
history of general fatigue and vomiting. In addition, she
experienced dizziness for 3 days and presented with a
high fever on the admission day. She had no previous
history of malignancy. Some of her family members de-
veloped late-onset cancer (Figure 1). Her mother (FII-3)
had breast cancer at the age of 51 years. Her uncle (FII-5)
developed stomach and colorectal cancer at the age of 60
and 62 years, respectively. Her grandmother (Fl-4) died
from colorectal cancer at the age of 62 years. She visited
other hospitals for diagnosis and treatment. Examination
results revealed leukocytosis (with a high number of blast
cells), severe anemia, and thrombocytopenia. Computed
tomography scan showed acute appendicitis and peritoni-
tis. Hence, she was referred to our hospital for the treat-
ment of AML and appendicitis.

The initial laboratory evaluation of the peripheral
blood revealed the following: white blood cell count:
90.3 x 10°/L (99% blast cells), hemoglobin level: 4.5 g/dl,
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and platelet count: 5.0 x 10°/L. The patient's C-reactive
protein level was elevated at 33.17 mg/pl.

Based on the pathologic examination, the bone mar-
row aspirate exhibited hypercellularity with 87% of blast
cells. Chromosome analysis of leukemia cells revealed a
complex karyotype (46, XX, add(4)(q21), add(10)(p11.2)
[9]/46,idem, add(14)(q22)[3]/46, XX [3]). Approximately
87% of the leukemia cell population tested positive
for CD34, HLA-DR, myeloperoxydase, and CD33.
Meanwhile, the blast cell population tested negative for
CD13 and CD38.

3 | DIFFERENTIAL DIAGNOSIS,
INVESTIGATIONS, AND
TREATMENT

Appendectomy and abdominal lavage were performed
2 days after admission. The initial chemotherapy was
delayed for 7 days to allow for adequate wound healing
postoperatively. The patient received induction chemo-
therapy for AML (aclarubicin 14 mg/m* for 4 days,
cytarabine 20 mg/m? for 14 days, and granulocyte colony-
stimulating factor [CAG regimen]). Hematological
complete remission was achieved after four cycles of
chemotherapy. However, 1% of leukemia cells remained
in the bone marrow, which was confirmed via a flow

cytometry analysis. Azacitidine (75 mg/m?* for 7 days)
and venetoclax (50 mg/body weight daily) regimen were
provided as a maintenance therapy. According to the
National Comprehensive Cancer Network guidelines,
this patient had a poor prognosis. Hematopoietic stem
cell transplantation was planned. After two courses of
azacitidine-venetoclax regimen, the patient received um-
bilical cord blood transplantation.

Somatic TP53 mutations of the AML cells were ex-
amined to predict prognosis. Heterozygous c.566C>T
mutation was found in AML cells (Figure 2A). Because
germline TP53 mutation was suspected, the hematologist
referred the patient to the department of clinical genetics
in our hospital. Analysis of the peripheral blood revealed
a germline heterozygotic c.566C>T mutation in the AML
specimen (Figure 2B). The analysis was performed after
the achievement of complete remission and before umbil-
ical cord transplantation. We also checked the mutation in
the buccal epithelium.

4 | OUTCOME AND FOLLOW-UP
We recommended that her two daughters (FIV-1, aged
24 years, and FIV-2, aged 20 years) undergo genetic coun-
seling. Any other members of the family were not checked
for c.566C>T germline mutation.
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FIGURE 1 Pedigree of the patient and her family. Generations are in Roman numerals. Individuals are in Arabic numbers. The solid
symbol indicates individuals diagnosed with any type of cancer. The proband is marked by an arrow and P character
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FIGURE 2 Nucleotide sequence (A)

analysis of the TP53 gene including the
coding sequence 566 (arrow). Leukemia
cells had a heterozygotic c.566C>T |
mutation (A). Analysis of the peripheral
blood revealed a germline heterozygotic
¢.566C>T mutation (B)
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5 | DISCUSSION

The current case report aimed to provide oncologists with
information about possible incidental findings including
germline mutation.

TP53is an extremely important tumor suppressor gene.
Germline mutation in the TP53 gene causes Li-Fraumeni
syndrome, a rare hereditary cancer syndrome. Somatic
deleterious mutation in both alleles of the TP53 gene is
commonly observed in sporadic cancer. TP53 mutations,
which are detected in only 5%-10% of AML cases, are
associated with complex cytogenetic abnormalities and
poor outcomes. AML with a complex karyotype accounts
for 10%-15% of all adult AML cases. TP53 somatic mu-
tation was identified in about 60% of patients with AML
patients who had a complex karyotype.’ According to this
report, TP53 mutation is strongly correlated with a com-
plex karyotype.

AML associated with TP53 mutation is associated
with a poor response to chemotherapy and short overall
survival. Moreover, it is highly associated with therapy-
related AML. However, our patient did not have a previ-
ous history of malignancy. Treatment with TP53 mutation
has been challenging in patients with AML. Nevertheless,
induction chemotherapy was more challenging because
leukemia was complicated by severe infection including
appendicitis. Wei et al. showed that CAG regimen was ef-
fective and safe for patients with AML, and it may be more
effective than non-CAG regimens.®

A new therapeutic strategy, including epigenetic
drugs, has been found to be effective in targeting TP53-
mutated AML. Venetoclax is a bcl-2 inhibitor, and azacit-
idine is a hypomethylating agent.” Venetoclax combined
with hypomethylating agents including azacitidine has
a promising therapeutic effect. Apoptosis mediated by

venetoclax may be independent of TP53. Combination
therapy with these drugs has been recently approved for
the treatment of AML by the National Health Insurance
of Japan. Azacitidine-venetoclax therapy can be used as
a maintenance therapy. In our case, the TP53 c.566C>T
mutation in AML cells was heterozygous. Nevertheless,
no other TP53 mutations were detected. If one allele of
the TP53 gene was a wild type and had a normal func-
tion, the prognosis of this patient might has been better
than that of patients with homozygous or compound
heterozygous mutation. However, we cannot rule out
the risk of loss of function without mutation including
epigenetic silencing. TP53 mutations occur in 8% of de
novo AML cases. In other solid malignancies, TP53 mu-
tation is found in more than half of the cases. TP53 ab-
normalities without mutation occur more frequently
than expected.® Several mechanisms underlying TP53
dysfunction have been reported. An algorithm for the
TP53-based diagnostic workup and treatment of AML
was developed. Hence, the mutated or nonmutated dys-
function of TP53 must be identified for the treatment
of AML.

Based on data in ClinVar, TP53 c.566C>T mutation
was considered a variant with uncertain significance. To
the best of our knowledge, three cases with germline TP53
¢.566C>T mutation have been reported in detail.'” No
case has met the classical criteria of Li-Fraumeni syn-
drome. Miyaki et al.' reported a case of multiple colorec-
tal cancer in a 73-year-old man, and examination results
showed that tumor cells had a compound heterozygous
mutation. Cho et al.” presented a case of unilateral breast
cancer in a 47-year-old woman, and assessment findings
revealed that tumor cells had a homozygous mutation.
The patient's father and brother had esophageal and lung
cancer, respectively. Her offspring underwent genetic
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counseling and genetic testing. Choi et al.’ showed a
case of fallopian tube cancer in a 56-year-old patient who
had germline pathogenic mutation in the BRCAI gene.
The patient's sister had ovarian cancer. TP53 mutation
¢.566C>T may be found incidentally. However, there is
no association between this mutation and carcinogen-
esis. In our case, leukemia cells only exhibited hetero-
zygous mutation. New somatic mutation did not occur
in the TP53 gene of leukemia cells. However, loss of
function without mutation cannot be ruled out. Not only
TP53 mutation but also epigenetic deregulation of TP53
expression is responsible for clinical heterogeneity.’ It
was challenging to perform appropriate genetic counsel-
ing and surveillance on the patient and her family. Based
on the family history, some members developed colorectal
cancer at >50 years of age. In previously reported cases,
colorectal cancer was diagnosed at the age of 73 years and
breast cancer at the age of 47 years. This mutation may
be correlated with relatively late-onset cancer. According
to the family history of our patient and previous case re-
ports, annual screening for breast and colorectal cancer
may be recommended if a patient has germline TP53
¢.566C>T mutation. Momozawa et al.* showed that TP53
¢.566C>T mutation was found in 19 of 7051 women with
breast cancer. Moreover, they revealed that the mutation
was found in 17 of 11,241 controls in a Japanese popula-
tion. The odds ratio was 1.8 (0.9-3.7), and the p value was
0.088. Hence, the results between the two groups did not
significantly differ. About 1 in 660 healthy women had
the mutation, which may not be a pathogenic variant for
Li-Fraumeni syndrome or Li-Fraumeni-like syndrome.
The association between the mutation and breast cancer
can possibly be weak. In AML or other malignancies, the
effect of the mutation was unclear. In the current case,
the patient was informed about the mutation. Hence,
her offspring was recommended to undergo genetic
counseling, and cancer screening must be discussed.
Moreover, the patient and her family should be informed
that future studies may change the current interpretation
of the mutation.

Several companion diagnostic tests, which are used
to assess a specific biomarker for qualifying a patient
to receive a specific, associated therapy, have been ap-
plied in clinical settings. Most of them are somatic and/
or germline genetic tests. In Japan, two gene panel tests
for genomic profiling have recently been covered by the
National Health Insurance. In other countries, the num-
ber of patients who undergo such gene panel tests is in-
creasing. Hence, the number of germline mutation found
incidentally will also increase. It is more challenging to in-
terpret VUS found incidentally than pathogenic mutation.
Therefore, patients with such incidental findings should
undergo adequate genetic counseling.
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