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Rare case of myelodysplastic syndrome with near-tetraploidy
and TP53 mutation

Penak ciyyaj MujenoauCIUIaCTUYHOT CUHAPOMa Cca MPUOINKHOM-TETPAIUIONAH]OM

yapyxenoM ca TP53 myranujom

SUMMARY

Introduction Chromosomal numerical aberrations
are very common in hematological malignancies, but
near-tetraploidy (80-104 chromosomes) is rare in
myeloid lineage malignancies, with only a few cases
reported in myelodysplastic syndrome (MDS). Due
to a small number of cases with this rare cytogenetic
abnormality, clinicopathological significance of near-
tetraploidy in MDS is still unknown.

In this case report we present a case of de novo MDS
patient with near-tetraploidy in association with TP53
mutation, and we aimed to elucidate the prognostic
significance of this rare genetic feature.

Case Outline In August of 2018 a 71-year-old male
presented with severe anemia, thrombocytopenia, and
leucopenia and enlarged spleen. Laboratory data
were as follows: hemoglobin (Hb) 93 g/L, white
blood cells (WBC) 2.8x10%L and platelets 23x109/L.
The bone marrow aspirate was hypercellular,
megakaryocytes were not found, granulocytic cells
were 15% with signs of dysplasia, with 16% of blast
cells without Auer rods. The finding was in
correlation with diagnosis of MDS, type RAEB2
which was also confirmed by immunophenotyping.
Cytogenetic finding was near-tetraploidy
(48,XY+mar[10]/92,XXY Y[10]), and TP53
mutational analysis showed the presence of mutation
in exon 8.(p:D281A; c.842 A>C). The patient
received from time-to-time packed red blood cells
and platelets, and died four months after initial
diagnosis.

Conclusion Near-tetraploidy associated with TP53
mutation has been described only in few MDS cases.
Results-of these reports including ours suggest that
the‘association of TP53 mutation and near-tetra
polyploidy is a poor prognostic factor.

Keywords: near-tetraploidy; TP53 mutation;
myelodysplastic syndrome; prognosis
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CAXKETAK

¥YBoa Hymepuuke abeparje XxpoMo3oma Cy BeoMa
YecTe KO/ XeMAaTOJIOIIKUX MAIUTHATETA, ajIi TIPH0-
mkHe-TeTparutonayje (80-104 xpomoszoma) cy
peTke y MaJIUTHUTETHMA MUjeJIONIHE JI03€e, ca CaMo
HEKO-JIMKO CJIy4ajeBa NpHjaBJbEHHUX Y
Mujenoauciiactu-ukoM cuuapomy (MJIC). 360r
MaJior Opoja ciiydaje-Ba ca OBOM PETKOM
LUTOTEHETCKOM aOHOpMaHOII-hy, KITMHUYKO-
MATOJIONIKY 3HAYa] IPUOIMKHE-TETpa-TUIOUIH|E Y
MJIC-y je jour yBek HEmO3HAT. OBUM HPHKa30M
ciydaja de novo nauujenta ca MJIC-om, ca
NPHOIIIDKHOM-TETPAINIONIU]OM U IPHCYCTBOM
MmyTarmje y TP53TeHy b Ham je 6o J1a pacBeTIIH-
MO NPOTHOCTHYKHE 3HAa4aj OBE PETKE FCHETCKE
KapaKTEPUCTHKE.

ITpuxa3 6osecanka [Ipuka3zan je 71-rogumimu 60-
JICCHUK KOJH je y aBrycty 2018. ronuHe pa3Buo cum-
HTOME TEIIKe aHEMH]je, TPOMOOLUTONIEHH]E, JIeyKO-
neHuje u yeehaune cnesune. Jlabopatopujcke
aHam3e cy rnokasaie cienehe: xemorinodun 93 g/L,
neyxouu-tH 2,8%10%/L u tpomGormTu 23x10%/L.
Acnpat Ko-IITaHe cpxH je oo xunephenujcku,
MerakapuoIuTy Hucy Haljenu, 15% rpanymonura ca
3HaIMMa Juc-masuje, 16% Giacra 6e3 AyepoBux
mrrantmha. Hanas je ogrosapao aujaraosu MJIC-a,
tuna RAEB2, mto je motephero u umyHodeHo-
TUnH3aKujoM. L{uTore-HeTCKOM aHaNu30M yTBpHEHO
j€ MPHUCYCTBO MPHUOIIU-)KHE-TETPAIIOUIU]e
(48,XY+mar[10]/92,XXYY [10]), a ananu3a MyTa-
muja y TP53 reny je moka3saia npucycTBO MyTaIlHje
y er3ony 8 (p.D281A; ¢.842 A>C). IarujenT je mo
MOTpeOu MpuMao TpaHc(y3ujy epUTPOLIUTA U TPOM-
Oouute, a yMpo je 4 Mecella HaKOH IIOYSTHE
JIAjarHo3e.

3akspyuak [IpucycTBo npubImKHe-TETpaIuIonIuje
yApyXeHe ca MyTanujama y TP53 reny je onucano
caMo y HeKoJHKo cirydajeBa MJIC-a. Pesynratu
OBHX CJIy4yajeBa, Kao M HalllM pe3yJITaTy, yKa3yjy Ha
TO Ja MPHOJIMKHA-TETPAIIOIOU IMja OBe3aHa ca pH-
cyctBoM TP53 myTanuja npencraBmba GhakTop JIOIIe
MpPOTHO3E.

Kibyune peun: npubnmxkHa-rerpamionguja; TP53
MYTAaIH]j€; MHU]jeJI0IUCIIACTUIHNA CHHJIPOM,
MPOTHO3a
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INTRODUCTION

Myelodysplastic syndromes (MDS) are a group of clonal hematopoietic stem cell
malignancies characterized by ineffective hematopoiesis, bone marrow dysplasia, peripheral
blood cytopenia and by intrinsic risk of acute myeloid leukemia (AML) transformation [1].
Chromosomal abnormalities may be numeric and structural and can be found in about 50% of
primary MDS and in around 80% patients with secondary MDS after chemotherapy or some
toxic agents [2, 3]. Chromosomal abnormalities can vary from a single chromasome
abnormality such as monosomy, to a complex karyotype. Numerical abnormality like near-
tetraploidy (80-104 chromosomes) is rare in myeloid lineage hematologic malignancies like
MDS and it is associated with poor outcome [4]. In addition to pretreatment-karyotype being
essential for risk stratification and treatment of MDS patients, in recent years the influence of
mutations detected in over 89% of cases, has,been making its impact on the prognostic
stratification model [5]. Mutations in TP53 gene detected in around 10% of novel MDS cases
has been shown to-have independent adverse prognostic effect [6].

Here, we report the case of a 71-year-old man diagnosed with MDS, with near-tetraploidy

accompanied with TP53 mutation.

CASE REPORT

The patient 71-year-old man, with a history of diabetes mellitus and hypertension, in
August 2018. presented with severe anemia, thrombocytopenia, and leucopenia and enlarged
spleen with diameter 159 x 64 mm on ultrasonography. He was admitted at the University
Clinical Center of Serbia, Clinic of hematology on under the suspicion of evolution of
myelodysplastic syndrome (MDS) in acute myeloid leukemia (AML), ECOG-PS 2, and HCT-

IC 1.
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Laboratory findings were: hemoglobin (Hb) 93g/L, white blood cells (WBC) 2.8x10°/L,
platelets 23x10%L (leukocyte formula: segmented 11%, lymphocytes 70%, monocytes 2%,
eosinophils 3%, basophils 11%, metamyelocytes 1%, blasts 2%, erythroblasts 7/100 WBC).
Biochemical analyses were: glycaemia 9,3 mmol/l, total bilirubin 33 pumol/L, ferritin 547
ng/ml, fibrinogen 5,87 g/L, d-dimer 1,29 mg/L. Virusology, HIV, HbsAg and HCV were
negative.

The bone marrow aspirate was hypercellular, megakaryocytes. were not found,
granulocytic cells were 15% with signs of dysplasia, hypogranular-and hyposegmented
Pelgeroid-like neutrophil element, with 16% of blast cells, without Auer rods, 40% of blast
cells were myeloperoxidase positive, erythroid cell line 62% striking was megaloblastic, with
presence of 2 to 3 nucleoli in erythroblasts with signs of vacuolization. The finding was in
correlation with diagnosis of MDS, type RAEB 2. Immunophenotyping of bone marrow cells
done by flow cytometry, showed positivity forHLA-DR, CD34, CD71, CD38, CD200, CD123,
cMPO, clizozime, CD117, CD3, CD22. This results also correlated with diagnosis of RAEB2.

Cytogenetic finding was 48,XY+mar[10]/92,XXYY[10]. Molecular analyses of SF3B1
and TP53 gene was done using polymerase chain reaction followed by direct sequencing [7,
8] The patient was SFB3B1 negative, but in TP53 gene we detected a single mutation in exon
8 (p.D281A; c.842 A>C) (Figure 1). The diagnosis of MDS, type RAEB 2 was confirmed with
ECOG-PS 2 and HCT-IC 1. The patient was unwilling for intensive treatment with
chemotherapy. In further course he received from time-to-time packed red blood cells and
platelets. He died in December 2018.

All procedures performed were in accordance with the ethical standards of the
institutional and/or national research committee and with the 1964 Helsinki Declaration and its

later amendments or comparable ethical standards.
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DISCUSSION

MDS is a highly heterogeneous group of disorders with numerous genetic aberrations.
Cytogenetic findings are important prognostic factor incorporated in almost all prognostic
scoring systems. Presence of three or more chromosomal anomalies is regarded as complex
karyotype which can be associated with progression of MDS to acute myeloid leukemia.
Comparing the karyotype in acute leukemias and MDS, numeric aberrations dominate in MDS
while in acute leukemias structural aberrations are dominant. Balanced cytogenetic
abnormalities, including reciprocal translocations, inversions and insertions, are prevalent in
myeloid leukemias but are uncommon in MDS, in which unbalanced numeric chromosomal
abnormalities reflecting a gain or loss of chromosomal material are more prevalent [3].

Numeric chromosomal abnormality near-tetraploidy could be found in 1.2% of acute
myeloid leukemia, but only in 0.57% of MDS patients [9, 10]. Tumor suppressor gene TP53 is
located on the short arm of chromosome 17(17p13) [9]. TP53 gene encodes p53 protein which
is main regulator of cellular homeostasis, cellular division, DNA-damage replication and
apoptosis [9, 11]. TP53 overexpression may precede to a change of diploidy to tetraploidy state
of the cell population, enabling DNA duplication without cell division leading to polyploidia.
Near-tetraploidy associated with TP53 mutation has been described only in 4 MDS cases [9].
Haase at al analyzed cytogenetic findings in a cohort of 2072 patients with MDS but there was
no one patient with near-triploidy or near-tetraploidy karyotype. In a group of 1576 patients
with MDS the incidence of near-triploidy and near-tetraploidy was 0.57% [10]. In this cohort
the authors have found 9 patients with near-triploidy and near tetraploidy karyotype, but
association with TP53 mutation is not described. Among them 8 had only polyploidy, without
other aberrations and one had at the same time complex karyotype. In the group of 979 adult
patients with different hematological malignancies, association of TP53 mutation and near-

triploidy or near-tetraploidy karyotype was diagnosed in 4 MDS patients, three with RAEB and
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one with refractory cytopenia with multilineage dysplasia (RCMD). Patients with RAEB lived
2, 3, and 6 months while patient with RCMD lived 18 months.

In conclusion, TP53 mutation are found in 5-20% patients with MDS, more frequent in
high-risk group associated with complex karyotype involving chromosome 5, 7 and 17 causing
negative impact on prognosis [12, 13]. However, TP53 mutations are rarely associated with
near-triploidy or near-tetraploidy karyotype. Latest research of MDS genomic landscape
showed that TP53 mutations are frequently associated with aneuploidy and chromothripsis, and
not with other MDS “driver” mutations, suggesting that for TP53 mutations, alterations at
chromosome level represent cooperating, “second hit” event,driving MDS towards leukemic
transformation [14]. Although due to the small number of reported cases, it is impossible to
determine the prognostic impact of the combined occurrence of near-tetraploidy and
TP53mutation, based on our case report, we could.speculate that it has a poor impact on the

prognosis and outcome of thedisease.
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Figure 1. Direct sequencing of exon 8 of TP53 gen-amplified by polymerase chain reaction;

the red arrow shows heterozygous, missense-mutation at the position 842 (A-green, to C-
blue; ¢.842A>C), resulting in the substitution of amino-acid at the position 281 (Asp to Ala;
p.D281A); it has been reported in the COSMIC (Catalogue Of Somatic Mutations In Cancer)

data base by number COSM11665
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