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ABSTRACT

Myelodysplastic syndrome (MDS) is a diverse group of clonal hematologic neoplasms. The only curative
treatment for MDS is allogeneic stem cell transplantation (SCT). Epigenetic changes play an important
role in the pathogenesis of MDS and treatment with DNA methyl transferase inhibitors, Azacitidine,
significantly prolong the survival of high-risk MDS patients. Here we report a case of a 58-year-old
male presented with pancytopenia, macrocytosis, and hyperplastic bone marrow with 3-lineage dysplasia
with ~14% of myeloid blasts. Cytogenetic studies with G banding showed normal karyotype. Multiplex
ligation-dependent probe amplification (MLPA) screening for most predictive cytogenetic abnormalities
of MDS showed loss of the Y chromosome. Those findings later were confirmed with Quantitative Flu-
orescent (QF)-PCR and specific MLPA for Y chromosome, showing loss of the Y chromosome in >80%
of cells. He was diagnosed with MDS-RAEB2 according to 2008 WHO classification and stratified into
high risk group (IPSS score 5). Unrelated allogeneic SCT was planed and bridging treatment with Azac-
itidine at a dose of 75mg/m2/daily subcutaneously for 7 days every 28 days was initiated. Hematologic
improvements, according to the International Working Group 2006 criteria, were observed after 4 cycles
of Azacitidine treatment. After 6 cycles, complete hematological remission was achieved. Interestingly,
molecular analysis performed after the 8th cycle showed normal presence of Y chromosome indicating a
cytogenetic remission, molecularly confirmed. Maintenance treatment with Azacitidine was assigned, and
the scheduled SCT was postponed. Experience from our case showed that the loss of the Y chromosome
was related to the disease onset, and indicated that Azacitidine might be consider as effective treatment
for MDS cases associated with good cytogenetic
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Myelodysplastic syndrome (MDS) compro- i 72 and the median survival is 2.5 years. [1-3]

mises a diverse group of clonal hematologic neo-
plasms characterized by a profound heterogeneity
in morphologic presentation, clinical course, and
cytogenetic features. [1, 2] The majority of pa-
tients with MDS show symptoms related to anemia;
however, bleeding and infection are the most com-
mon causes of death. The median age of diagnosis

About 50% of the patients display clonal chromo-
somal abnormalities, which are some of the most
important prognostic parameters regarding MDS
patients. [4-6] Patients, whose only chromosomal
abnormality is a loss of the Y chromosome (LOY)
have a very good prognosis according to the In-
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ternational Prognostic Scoring System (IPSS-R).
The association between the LOY and MDS is
debated because both phenomena are related to ag-
ing. [6, 7] The only potentially curative treatment
for MDS is allogeneic stem cell transplantation
(SCT). [1] Moreover, epigenetic changes play an
important role in the pathogenesis of MDS and the
treatment with DNA methyl transferase inhibitor
Azacitidine and Decitabine significantly prolongs
the survival of intermediate- and high-risk MDS
patients. [1, 8]

In December 2015, a 58 year old male was
referred to our Institution due to pancytopenia,
macrocytosis and physical complaints related to
anemia. The initial peripheral blood examination
revealed anemia with hemoglobin(Hg) levels
of 9.2 g/dl], decreased white blood cell (WBC)
count of 3.4x109/1 with normal absolute neutro-
phil count (ANC) of 1.6 x109/1, thrombocytope-
nia with platelet (PIt) count of 68 x109/1, and 0%
blasts, 3% bands form, 47% segmented neutro-
phils, 3% monocytes, 1% myelocytes and 46%
lymphocytes. The bone marrow biopsy showed
a hyperplastic bone marrow with 3-lineage dys-
plasia (Figurel) and increased number (14%) of
mononuclear myeloid blasts as determined by
immunohistochemistry. During the physical ex-
amination, he was pale with a palpable spleen
Icm under the rib cage (measured 14cm by ab-
dominal ultrasound examination). Flow-cytome-
try showed the presence of 2% CD34+ blast cells
in the peripheral blood. The cytogenetic studies
of the bone marrow with G banding has shown
a normal karyotype. The multiplex ligation-de-
pendent probe amplification (MLPA) screening
for most predictive cytogenetic abnormalities
in MDS [SALSA MLPA P414 MDS probe mix,
MRC Holland, 1057 DL Amsterdam, the Neth-
erlands] indicated a loss of the Y chromosome as
the only chromosomal abnormality. This finding
was later confirmed with Quantitative Fluorescent
PCR and specific MLPA for the Y chromosome,
showing a loss of the Y chromosome in >80% of
the cells. (Figure 2a). The quantitative fluorescent
PCR methodology included co-amplification of
homologous sequences of chromosome Y and other
chromosomes using multiplex quantitative fluores-
cent (QF) PCR followed by automatic detection
and analysis on ABI 3500 Genetic Analyzer. [9, 10]

These results were not consistent with the
cytogenetic results and we asked the referent cy-
togenetic lab to reevaluate their results. They an-
alyzed 20 metaphase cells of which 8 were with a

normal karyotype and the rest had a very hetero-
geneous karyotype with 44 or 45 chromosomes.
Since individual metaphases had a loss/gain of
different chromosomes and there was no unique
abnormality pertinent to at least three cells, the
presence of a clonal cell population or a mosa-
icism could not been determined conclusively.11
A plausible explaination for the inconsistency
between the cytogenetic and molecular analyses
might be a lower mitotic potential of the malig-
nant clone.

The patient was diagnosed with MDS-
RAEB2 according to the 2008 WHO classifica-
tion. The risk group was classified as high (score
5) in IPSS, high in the revised IPSS (IPSS-R),
associated with a median overall survival of 21
months, and 52% probability of 2 year AML pro-
gression. [3, 5]

Allogeneic SCT was the best estimated
treatment for our patient. HLA typing revealed
no identical siblings. [1, 3, 8, 12] Unrelated allo-
geneic SCT was planned and bridging treatment
with Azacitidine at a dose of 75mg/m2/daily sub-
cutaneously for 7 days every 28 days was initiated
in April, 2016. The patient required a transfusion
of more than 4 units of blood cells for a period of
8 weeks before being treated with Azacitidine. The
risk group the patient was assigned for the Azacit-
idine treatment was classified as intermediate. [12]

Hematologic responses after 4 cycles of the
Azacytidine treatment were considered to be he-
matological improvements with erythroid (HI-E)
and platelet (HI-P) responses according to the In-
ternational Working Group (IWG) 2006-response
criteria. [13] Table 1 shows IWG responses and
hematologic improvements determined just before
each cycle of the Azacitidine treatment. Transient
neutropenia and even lower platelet count were
present until the completion of the third cycle of
the treatment. Afterwards, a gradual increase in
blood cells count was noted and the patient be-
came transfusion independent.

The efficacy of the Azacitidine treatment was
scored as a marrow complete remission (marrow
CR) with HI-E and HI-P responses (Table 1). He-
matologic improvements were observed after the
4th treatment cycle and a complete hematological
remission and marrow CR were achieved after the
6th cycle. The percentage of myeloblasts after the
6th cycle was 3.2%. Molecular analyses performed
after the 8th cycle showed normal presence of the
Y chromosome indicating a molecularly confirmed,
cytogenetic remission. (Figure 1b) [9]
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Figure 1. Bone marrow biopsy before Azacitidine treatment: hyperplastic marrow with three lineage hyperplasia
and an increased number of mononuclear blast cells (Hematoxylin— Eosin stain x 200)

AR RARNNN

L .h A

Mo e e i —
b)
= R —
:r EMEI
- JJ l =B l |

- e e e
ﬂ-- & »ﬂ -@ 2 T

s s ———— a —— -

il

Figure 2. Quantitative Fluorescent PCR for
the analysis of Y chromosome loss at diag-
nosis [(a), 80% loss] and after 8 cycles of
Azacitidine treatment [(b), normal content]
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Azacitidine maintenance treatment was as-
signed and the scheduled SCT was postponed.
A total of 9 cycles of this treatment have been
completed to date. The treatment was conducted
in outpatient settings and the only observed side
effect of transient neutropenia was perichondritis
of'the right ear auricle which was quickly resolved
with IV antibiotics.

The experience from our case indicated that
the loss of the Y chromosome was related to the

disease onset. Our results have shown that that the
cytogenetic profile is the most important response
predictor in MDS patients treated with Azacitidine
which indicates that Azacitidine might be con-
sidered as an effective treatment for MDS cases
associated with a favorable cytogenetic profile.
Also, the experience with this case shows that
molecular analyses of the most predictive cytoge-
netic abnormalities in MDS could be a powerful
diagnostic tool.

Table 1. Hematologic improvements and the International Working Group (IWG) 2006-response criteria

with cycles of the Azacitidine treatment

Cycle of | Hb Plt RBC BM Hematological IWG 2006
Azactidine | g/dl | x109/1 | transfusion | blasts improvements response criteria
HI-E HI-P
(>1.5g/dl)| (>30x109/1)
0 8.2 38 + 14% - - SD
1 8.0 35 + ND - - SD
2 9.1 26 - ND - - SD
3 9.7 44 - ND + + HI-P
4 10.1] 93 - ND + + HI-E and HI-P
5 142 185 - ND + + HI-E and HI-P
6 16.0 | 250 - 3.2% + + marrow CR with
HI-E and HI-P
16.6 | 220 - ND + + HI-E and HI-P
8 159 152 - ND + + marrow CR with
HI-E and HI-P
9 15.8 188 - ND + + SD
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Pe3sume

MOJIEKYJIAPHO IIOTBPJAEHA HUTOI'EHETCKA PEMUCHJA 110 TPETMAH
CO AZACYTIDINE KAJ TAOUEHT CO MUEJOJUCIIVIACTUYEH CUHAPOM

Hpuna [Manoscka-CraBpuanc', Maprun UBanoBcku', Cama TpajkoBa',
Aunexcanapa IluBkoBa-Besbanoscka', Mapuja IlonoBa-JIadayecka', Haguuna MareBcka-I'enikoBcka’,
Ipeapar Hoeckn®, Iujana [lnamecka-Kapanduicka’, JIunuja UeBpecka', Anexcannap J. JlumoBckn’

! VHUBep3uTeTCKA KIIMHKKA 32 XeMaronoruja, Yausepauret ,,CB. Kupui u Metonuj*, Menununckn dakyntet
— Ckomje, PenyOniika Makenonuja

2 Tlentap 3a OoMoNeKy apHU hapMarieBTCKu cTymuu, Yauepsurert ,,CB. Kupun u Metoauj*, MeauunHCcKu
¢akynrer — Crormje, Perybmiika Makenonuja

3HWcTpaxkyBauku I[EHTap 3a TEHETCKO HMHXEHepCTBO M OumorexHosoruja ,leopru JI. Edpemon®,
MakenoHcKka akajeMuja Ha HaykuTe U ymeTHocTtute, Crorje, PeryoOnika Makenonuja

Muenogucmnactuuaure cuaapomu (M/IC) ce rpyna pa3HOBHIHU KJIOHAJTHU XE€MaTOJIOUIKHA HEO-
iasmu. EnuHerBena kyparueHa ommyja 32 M/IC npercraByBa ajoreHara TpaHCIUIaHTAINMja HA MATHYHH
xeMmaromnoercku kinetku (TMXK). 3nauajua ynora Bo narorenezata Ha MJIC nmaar enureHeTCKUTe mpo-
MEHH U TPETMaHOT CO METHJ TpaHchepa3sHnoT nHXuOuTOp Azacitidine, Koj 3HAUUTEITHO TO MPOIOIDKYBA
MIPEKUBYBAHETO, 0COOEHO Ha BUCOKO pH3U4HKTE ciyyan Ha M/JIC.

Bo cryamjara e npukaxkaH 58-rofMiieH ManyeHT, Koj Oellle ynareH Ha HallaTa KIWHUKA Iopaau
NaHIMTOIICHU]a, MAKPOILIMTO3a U HAOJ 32 XHUIIEPIUTACTHYHA KOCKEHA CPIIEBUHA acOIMpaHa cO TPUIIMHUCKA
nucruiazuja u ~14% muenonau O1acTHU KIeTKU. [lanneHToT nMaiie ypeaeH KapruoTHIl, HO HCITUTYBamba-
Ta co MLPA 3a HajyecTHTE [IUTOTCHTCKU a0HOPMAJIHOCTH OTKpHja ryoerme Ha Y-XxpomMo30MoT. OBOj Haos
oemre motBpaeH co QF-PCR u crieruduana MLPA 3a Y-xpomozomot; Bo 80% of1 KIIETKUTE HEAOCTUTAIIIE
Y-xpomozomot. Criopen knacudpukanujara Ha WHO on 2008 roauHa, nanueHToT Oellie A1jarHoCTUIIUpaH
kako MDS-RAEB2 u ctparuduiiipan kako Bucoko pusudeH nmaiueHt (IPSS cxop 5). Tepanujara Ha u300p
3a 0BOj marueHT Oemre Hecpogpna TMXK u Gerre 3anodHar nepuos Ha mpeMocTyBame co Azacitidine, Bo
7032 o7 75mg/m?2 JTHEBHO BO TEKOT Ha CEAyM IOCIIeIoBaTeNTHN JeHa. [1ono0pyBama BO XeMAaTOIOIIKUATE
napameTpu, criopen International Working Group 2006, Oea eBUACHTHPAHH 10 YUSTUPH LIUKIYCH TepaIuja,
a 1o mecT Oelie MOCTUrHaTa KOMIUIETHA XeMAaTOJIONIKa peMUcH]ja. MoJeKyIapHHUTe aHAIM3H CITPOBE/ICHH
110 OCMHOT IIUKITYC IMIOKaKaa HOPMAITHO ITPHUCYCTBO Ha Y-XPOMO30M, OTHOCHO Ha MOJICKYJIapHO HUBO Oerie
NOTBp/ICHA KOMITJIETHA IIUTOTeHeTcKa peMucHja. [Inanupanara TMXK Geme oxsiokeHa u Toj Oele CTaBeH
Ha Teparnuja Ha ofip)KyBame co Azacitidine, koja e c€ yITe BO TeK.

HckycTBOTO 071 0BOj CITy4aj IMOKaka Jieka ry0emeTo Ha Y-XpOMO30MOT HacTaHAlo Kako pe3yiTaT Ha
nojaBa Ha OojecTa u Toa ykaxa Jeka Azcitidine Tpeba 1a ce uMa mpeaBu] Kako euKacHa Teparucka
onmuja kaj MJIC cny4anTe acorupaHu coO MOBOJICH IIUTOTCHETCKH MPOdHUIL.
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