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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, leu-
copenia, and enlarged spleen. Laboratory data were as follows: hemoglobin (Hb) 93 g/L, white blood cells
2.8 x 10°/L and platelets 23 x 109/L. The bone marrow aspirate was hypercellular, megakaryocytes were not
found, 15% of granulocytic cells were with signs of dysplasia, and 16% of blast cells without Auer rods. The
finding was in correlation with diagnosis of MDS, type refractory anemia with excess blasts 2 which was also
confirmed by immunophenotyping. Cytogenetic finding was near-tetraploidy (48 XY+mar{10]/92,XXYY[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
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polyploidy is a poor prognostic factor.
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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 ab-
normalities 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 chromosome abnormality such as
monosomy, to a complex karyotype. Numerical
abnormality like near-tetraploidy (80-104 chro-
mosomes) 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-tetraploi-
dy accompanied with TP53 mutation.

CASE REPORT

In August 2018, a 71-year-old man, with a his-
tory of diabetes mellitus and hypertension, in
presented with severe anemia, thrombocytope-
nia, leucopenia, and enlarged spleen with di-
ameter 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 MDS in AML, Eastern
Cooperative Oncology Group performance sta-
tus 2, and Hematopoietic Cell Transplantation-
Comorbidity Index 1.

Laboratory findings were: hemoglobin (Hb)
93 g/L, white blood cells (WBC) 2.8 x 10°/L,
platelets 23 x 10°/L (leukocyte formula: seg-
mented 11%, lymphocytes 70%, monocytes
2%, eosinophils 3%, basophils 11%, metamy-
elocytes 1%, blasts 2%, erythroblasts 7/100
WBC). Biochemical analyses were: glycaemia
9.3 mmol/], total bilirubin 33 umol/L, ferritin
547 ng/ml, fibrinogen 5.87 g/L, d-dimer 1.29
mg/L. Virology, human immunodeficiency vi-
rus, Hepatitis B surface antigen and Hepatitis
C were negative.

The bone marrow aspirate was hypercellular,
megakaryocytes were not found, granulocytic
cells were 15% with signs of dysplasia, hypo-
granular and hyposegmented Pelgeroid-like
neutrophil element, with 16% of blast cells,
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Figure 1. Direct sequencing of exon 8 of TP53 gen amplified by poly-
merase chain reaction; the red arrow shows heterozygous, missense
mutation at the position 842 (A-green, to C-blue; c.842A > C), result-
ing 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

without Auer rods, 40% of blast cells were myeloperoxidase
positive, erythroid cell line 62% striking was megaloblas-
tic, with presence of two to three nucleoli in erythroblasts
with signs of vacuolization. The finding was in correlation
with diagnosis of MDS, type refractory anemia with ex-
cess blasts (RAEB 2). Immunophenotyping of bone mar-
row cells done by flow cytometry, showed positivity for
HLA-DR, CD34, CD71, CD38, CD200, CD123, cMPO,
clizozime, CD117, CD3, CD22. This results also correlated
with diagnosis of RAEB 2.

Cytogenetic finding was 48,XY+mar[10]/92,XXYY[10].
Molecular analyses of SF3B1 and TP53 gene was done us-
ing polymerase chain reaction followed by direct sequenc-
ing [7, 8]. The patient was SFB3BI 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 Eastern Cooperative Oncology
Group performance status 2 and Hematopoietic Cell
Transplantation-Comorbidity Index 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 re-
search committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical standards.

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 karyo-
type which can be associated with progression of MDS
to AML. 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
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translocations, inversions and insertions, are prevalent in
myeloid leukemias but are uncommon in MDS, in which
unbalanced numeric chromosomal abnormalities reflect-
ing a gain or loss of chromosomal material are more preva-
lent [3].

Numeric chromosomal abnormality near-tetraploidy
could be found in 1.2% of AML, 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 muta-
tion has been described only in four MDS cases [9]. Haase
atal. [12] 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 study on 1576
patients with MDS the incidence of near-triploidy and near-
tetraploidy was 0.57% [12]. In this cohort study, the authors
have found nine patients with near-triploidy and near tetra-
ploidy karyotype, but association with TP53 mutation is not
described. Among them, eight 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 diag-
nosed in four MDS patients, three with RAEB and one with
refractory cytopenia with multilineage dysplasia (RCMD).
Patients with RAEB lived two, three, and six months while
patient with RCMD lived 18 months.

In conclusion, TP53 mutation are found in 5-20% pa-
tients with MDS, more frequent in high-risk group asso-
ciated with complex karyotype involving chromosome 5,
7, and 17 causing negative impact on prognosis [13, 14].
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 [15]. In spite of 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 prog-
nosis and outcome of the disease.
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MujenoamucnnacTMUHM CUHAPOM Ca NPUBAVKHOM TETPANNIOUAUOM YAPYKEHOM Ca

MyTauujom reHa TP53 — pepak cnayuaj
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CAMETAK

YBop Hymepuuke abepaLiyje XpoMo30Ma Cy BEOMa YecTe KOA
XeMaToJOLKUX MaNMrHWATETa, anu cy NpubamkHe TeTpanion-
auje (80-104 xpomo30Ma) peTKe Y MaIMrHATETUMA MUjeNongHe
N03e, Ca CaMO HEKOMMKO CJlyYajeBa NpujaB/beHNX Y MUjenoau-
cnnactmukom crHgpomy (MAC). 36or manor 6poja cnyyajeBa
Ca 0BOM PETKOM LIUTOreHETCKOM abHopManHowwhy, KTMHUYKO-
-NaToNoLWKY 3Havaj npubnuxHe Tetpannonguje y MAC-y je jow
yBeK Heno3Hat. OBvM nprika3om de novo 6onecHuka ca MC-om,
ca NpUGIMKHOM TETPANIOWANOM 1 MyTaLUjoM Y reHy TP53,
LWSb HaM je 610 1a pacBETIMMO NMPOrHOCTUYKM 3Hauaj OBE peT-
Ke reHeTCKe KapaKTepucTuKe.

Mpuka3 6onecHnka MNprkasaH je 71-rogniby 60ECHNK Koju
jey aBrycty 2018. roguHe pa3B1o CUMMTOME TeLlKe aHemuje,
TpombouuToneHuje, neykoneHuje n yehaHe cnesmte. Jlabo-
paTopujcke aHanu3e cy nokasasne ciegehe: xemorno6vH 93
g/L, neykoumntn 2,8 X 10%/L n TpombouuTy 23 x 10%L. Acnupat
KoLLTaHe Cpx je 610 xmunephenujcku, MerakapyoLmTi HUCY Ha-
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HeHu, 15% rpaHynoLuTa je 6uno ca 3Haumma gucnnasuje, 16%
6nacta 6e3 Ayeposyix WwWTanuha. Hanas je ogroBapao aujarHosu
MZC-a, Tuna pedpakTopHe aHeMuje ca BULLIKOM 6nacTa 2, LUTo
je notBpHeHo 1 nmyHonolkom GeHoTunm3almjom. LintoreHeT-
CKOM aHanm3om yTBphHeHo je nprcycTBo NpubamxKHe TeTpansio-
nauje (48,XY+mar[10]/92,XXYY[10]), a aHann3a myTaumja y reHy
TP53 nokasana je NpuycycTBO MyTaLuje y er3oHy 8 (p.D281A;
¢.842 A > (). BonecHuK je no NoTpeby NpuMao TpaHcdy3ujy
epuTpoLTa 1 TPOMOOLUTE, @ YMPO je YeTUpU MeceLia HakoH
noyeTHe AnjarHose.

3aksbyuyak [prcycTBo NpUbAVKHE TeTpanaouguje yapyeHe
ca MyTaumjama y reHy TP53 onvcaHo je camo Y HEKONMNKO CIly-
yajeBa M[1C-a. Pe3yntati oBYX CilyyajeBa, Kao 1 Halwm pe3sys-
TaTy, yKa3yjy Ha To Aia NpubnvKHa TeTpanjionavja nosesaHa ca
npucycTBom MyTaLuja y reHy TP53 npepctaBiba dakTop fowle
nporHose.

KmbyuHe peun: npnbnvikHa TeTpaniongvja; MyTaumje reHa
TP53; MujenogmcnnacTyHn CUHAPOM; NPOrHO3a
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