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Abstract

Aim: To compare the main features of patients with secondary acute myeloid leukemias (AMLs) after post-myelodysplastic syndrome
(AML-post-MDS) or post-myeloproliferative neoplasms (AML-post-MPN) and myeloid blast crisis of chronic myeloid leukemia
(CML-BC) vs. de novo AMLs with myelodysplastic characteristics (dn-AML-MDS).

Materials and methods: Bone marrow/peripheral blood samples of 94 patients with secondary AMLs (30 with AML-post-MDS, 20
with AML-post-MPN, and 14 with CML-BC) and 30 with dn-AML-MDS were included. Demographic, morphological, phenotypic,
cytogenetic, and survival data were analyzed.

Results: Comparative analysis showed no differences in sex and age, except for the younger age in CML-BC (p=0.005). Leukocytosis
was a prevalent feature of CML-BC vs. AML-post-MPN, AML-post-MDS and dn-AML-MDS (p<0.001). At leukemia onset, thrombo-
cytopenia was characteristic of AML-post-MDS and dn-AML-MDS whereas normal PLT counts were found in AML-post-MPN and
CML-BC (p=0.001). Dysplasia in >2 lineages was observed in almost all dn-AML-MDS (96.8%) and AML-post-MDS (100%) compared
to AML-post-MPN (33.3%) and none of the CML-BC (p=0.001). Aberrant co-expression of 1-4 lymphoid-associated markers was
detected in 67.5% of all patients, including CD7, CD19, CD56, and CD22. We found chromosome aberrations in 57.8% of patients,
more frequently in dn-AML-post-MDS than in AML-post-MPN, CML-BC, and AML-post-MDS. While NPM1 mutations distribution
was similar in the two MDS-related AML groups, FLT3-ITD was higher in AML-post-MDS (26.3%) than in dn-AML-MDS (4.5%)
(p=0.049). Regarding EVI1, CML-BC (80%) and AML-post-MPN (37.5%) showed higher incidence of gene overexpression compared
to AML-post-MDS (13.3%) and dn-AML-MDS (5.0%) (p=0.001). Median time to leukemia was significantly shorter in AML-post-MDS
(4.80+1.04 months) than in AML-post-MPN (20.3+2.86 months) and CML-BC (34.7+16.3 months) (p=0.008), and median overall
survival was poor in all groups.

Conclusions: Similarities and differences between patients with secondary AMLs may represent different biology which translates into
different clinical course and may require different therapeutic approach in future.
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Secondary Acute Myeloid Leukemia

Abbreviations used in the article

AMLs acute myeloid leukemias BM bone marrow
AML-post-MDS post-myelodysplastic syndrome sAML secondary acute myeloid leukemia
AML-post-MPN post-myeloproliferative neoplasms LT leukemic transformation
CML-BC myeloid blast crisis of chronic myeloid leukemia MPN myeloproliferative neoplasms
dn-AML-MDS  de novo AMLs with myelodysplastic charac- CML chronic myeloid leukemia

teristics TKI tyrosine kinase inhibitors
PLT platelet count TTL time to leukemia
MDS myelodysplastic syndrome (0] overall survival
PB peripheral blood LAM lymphoid-associated markers

INTRODUCTION

Acute myeloid leukemia (AML) is a malignant hematologic
disease resulting from clonal expansion of myeloid blasts
>20% in peripheral blood (PB) and/or bone marrow (BM).
It is a heterogeneous category in terms of morphology,
genetic characteristics, and clinical presentation. Disease
can occur de novo in cases in which it arises without an
identified prior stem cell disorder or proven leukemogenic
exposure; or as secondary (SAML) to a prior hematologic
disorder with potential for leukemic transformation (LT),
such as myelodysplastic syndromes (MDS) and myelopro-
liferative neoplasms (MPN).[12]

The natural history of myeloproliferative neoplasms,
both Ph(+) chronic myeloid leukemia (CML) and Ph(-)
MPNs, has been well documented, but the mechanism
underlying progression from an initial, rather indolent
chronic phase to an advanced phase remains obscure. The
risk of transformation in CML to a blast crisis (CML-BC)
in the tyrosine kinase inhibitors (TKI) era appears to be
quite low (<2% per year). Approximately 4%-6% of patients
diagnosed with MPN transform into AML (AML-post-
MPN).B) However, the LT pathogenesis in MPN remains
not fully understood.™*!

About one-third of patients with MDS transform into
AML.) Myelodysplastic syndrome develops when clonal
mutations that suppress healthy stem cells predominate in
bone marrow resulting in ineffective hematopoiesis. The
exact mechanisms behind this progression are still poorly
understood; however, accumulation of cytogenetic and mo-
lecular aberrations is assumed to play a certain role leading
to imbalance between apoptosis and prevailing prolifera-
tion within hematopoiesis.[®! The increase of blasts >20% is
classified as AML with MDS-related changes (AML-MRC),
characterized with a low complete remission rate and short
survival time.”) According to 2016 WHO classification,
AML-MRC is a heterogeneous group including not only
AML after MDS (AML-post-MDS), but also de novo AMLs
exhibiting morphologic or genetic dysplastic features with-
out a clear history of prior MDS (dn-AML-MDS). Newer
classification proposals challenge this approach.®]

In general, AMLs evolving from an antecedent hemato-
logical disorder or bearing dysplastic morphological and/
or genetic features without a clear history of prior disease

tend to be difficult to manage and are associated with a
poor prognosis. Although distinct categories are tied to
different biologic processes, the malignant clones demon-
strate similar phenotypes, common clinical presentation
after LT and are frequently insensitive to traditional AML
chemotherapeutic agents. Current classification introduces
some overlapping and confusing criteria resulting in highly
heterogeneous entities, which makes the understanding of
the specific nature of this clinical convergence and the in-
troduction of biologically relevant management approach-
es difficult.

AIM

Therefore, we aimed at a comparative study of patients with
AMLs developed through different pathways - de novo,
post-MDS, post-MPN, and CML, regarding their major
clinical and laboratory characteristics, genetic aberrations,
and outcomes.

MATERIALS AND METHODS

This study included 94 adult patients diagnosed and treated
at Sofia’s National Hematology Hospital over a 5-year peri-
od, including 55 male and 39 female patients with a median
age of 61+44.7 years (range, 26-89 years). Informed con-
sent according to the criteria of the local ethical commis-
sion was obtained. Diagnosis was based on an integrated
assessment of clinical, morphological, immunophenotypic
and genetic features according to WHO classification crite-
ria for 2016/ as follows: 30 patients with dn-AML-MDS,
30 with AML-post-MDS, 20 with AML-post-MPN, and
14 with myeloid CML-BC. Additional four lymphoblastic
CML-BC were observed in this period, including 3 B-cell
and 1 T-cell, which were excluded from the study.

Demographic data, main hematological parameters
(Hgb, WBC, PLT), blasts % and dysplasia in hematopoiet-
ic populations in BM and/or PB samples at diagnosis were
evaluated. Complete blood counts and microscopic differ-
ential counts of May-Griinwald-Giemsa-stained BM sam-
ples were performed.

Immunophenotyping of leukemic cells from BM and/
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or PB was performed using a panel of fluorochrome-la-
beled antibodies recommended by Euro Flow: CD1a, CD2,
cyCD3, sCD3, CD4, CD5, CD7, CD8, CD9, CD10, CD11b,
CD13, CD14, CD15, CD16, CD19, CD20, CD21, CD22,
CD24, CD25, CD33, CD34, CD35, CD36, CD38, CD44,
CD45, CD45RA, CD56, CD58, CD64, CD66¢, CD71, cy-
CD79a, CD81, CD99, CD105, CD117, CD123, CD203c,
CD300e, HLADR, NG2, TCRa, cyTCRp, TCRyS, cylgy,
slgx, slg\, sigM, NuTdT, cyMPO.)

Chromosome G-banding was successful in 65 BM sam-
ples. Karyotypes were described according to the Interna-
tional System for Human Cytogenetic Nomenclature crite-
ria 2016.1%

Additional molecular analysis of FLT3-ITD, NPMI mu-
tations and EVII gene overexpression were performed us-
ing polymerase chain reaction-based assays.

The following therapy was administered: 79 (84.1%)
received chemotherapy, including idarubicin/cytara-
bine-based ‘7+3’ regimen (n=27), ‘cytarabine + mitoxan-
trone + etoposide’ (n=8), cytarabine monotherapy (n=21),
‘idarubicin + cytarabine + imatinib’ (n=11), and ‘cytara-
bine + imatinib’ (n=3). Nine patients were treated with hy-
pomethylating agents. The remaining 15.9% were treated
with supportive care alone, including the use of hydroxy-
urea to control leukocytosis. Five of the patients received
allogeneic stem cell transplantation.

Statistical analysis

Standard statistical methods were used to determine sig-
nificance of differences among groups in distribution of
continuous or nominal variables. Time to leukemia (TTL)
was evaluated from diagnosis to LT. Overall survival (OS)
was calculated from time of AML diagnosis until death.
Estimation of the OS was done using Kaplan-Meier meth-
od and compared by the log-rank test. Reported differences
at p<0.05 were accepted as statistically significant (SPSS v.
23, Stat soft Inc., Los Angeles, CA, USA).

RESULTS

Demographic data analysis revealed that mean age of pa-
tients with AML-post-MPN, AML-post-MDS and dn-
AML-MDS was in the sixth decade (64.8+£10.5 years,
61.2+16.9 years, and 62.8+13.9 years, respectively) and was
higher compared to that of CML-BC patients (49.2+14.1
years, p=0.005), with a male predominance in all disease
entities. Major clinical and laboratory characteristics of pa-
tients are shown in Table 1.

As to hematological parameters, all patients in our
study were anemic, and no differences in their Hgb levels
were observed. Leukocytosis was more common in CML-
BC (133.2+154.5x10°/L) compared to AML-post-MPN
(73.1+£81.4x10°/L), AML-post-MDS (26.3+43.3x10°/L),
and dn-AML-MDS (15.6+32.8x10%/L) patients (p<0.001).
Patients with AML-post-MDS and dn-AML-MDS were

characterized with thrombocytopenia at leukemia onset
whereas mean PLT counts were within reference ranges in
AML-post-MPN and CML-BC patients (75.3+102.3x10%/L;
91.0+103.7x10°/L vs. 156.4+188.4x10°/L; 278.1+241.8x10°/L,
respectively, p=0.001).

In terms of tumor burden, no significant differences were
found in BM blasts % between groups with an average of
45% leukemic infiltration. However, estimation of mor-
phology showed various patterns of dysplasia. Dysplastic
changes in >2 lineages occurred in none of the CML-BC
patients and only in 33.3% of the AML-post-MPN patients,
as opposed to the dn-AML-MDS patients (96.8%) and
AML-post-MDS patients (100%) (p=0.001). Granulocytic
and megakaryocytic cells were mostly affected while no sig-
nificant differences were found in erythroid series (Table 1).

Immune phenotype of blast cells was immature my-
eloid defined by =2 myeloid-associated markers, e.g., CD33
(92.8%), CD13 (86.7%), myeloperoxidase (42.2%), CD64
(34.9%), CD14 (12.0%), as well as by immature mark-
ers CD34 (80.7%) and CD117 (95.2%) (Table 1). In total,
67.5% of all patients had aberrant co-expression of 1-4 lym-
phoid-associated markers (LAM), most commonly CD7
(24%), CD19 (17%), CD56 (14%), and CD22 (14%), but
without statistical differences among subgroups. Detection
of 22 LAM in our hands was evenly distributed across leu-
kemia subgroups and, in general, was related to lower over-
all survival - 4.9+2.1 vs. 6.1£1.8 months in patients with <1
lymphoid marker (p=0.049).

Chromosomal aberrations were found in 57.8% of pa-
tients. The most frequently involved chromosomes were 5
(29.2%); 1 (21.5%); 12 and 17 (18.5% each), and 7 and 11
(16.9% each). The overall incidence of cytogenetic abnor-
malities and of unbalanced abnormalities, in particular, did
not differ between groups, while complex karyotypes were
not detected in CML-BC, and balanced abnormalities were
seen in only one CML patient and one patient with dn-
AML-MDS. In addition, dn-AML-MDS showed the high-
est frequency of complex karyotypes (45.8%) and aberra-
tions of chromosome 7 (36%) defining a distinctive genetic
profile from AML-post-MDS and other sAMLs (Fig. 1A).

The molecular pattern also differed within the groups.
EVII overexpression was found during LT in a consider-
able proportion of CML-BC (80%) and AML-post-MPN
(37.5%) patients, while it was less frequent in AML-post-
MDS (13.3%) and dn-AML-MDS (5%) patients (p=0.001).
NPM1 mutations distribution was similar in the two
MDS-related AML groups, while FLT3-ITD was higher
in AML-post-MDS (26.3%) compared to dn-AML-MDS
(4.5%) (p=0.049) (Fig. 1B).

The median TTL was significantly shorter in AML-
post-MDS (4.80+1.04 months) than in AML-post-MPN
(20.3+2.86 months) and CML-BC (34.7+£16.3 months)
(p=0.008) (Fig. 2A). The median OS after LT was dismal
in all studied groups; however, the analysis had significant
major limitations due to different treatment approaches
(Fig. 2B).
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Table 1. Major clinical and laboratory characteristics of the patients

Secondary Acute Myeloid Leukemia

dn-AML-MDS AML-post-MDS AML-post-MPN CML-BC

n=30) (n=30) (n=20) (n=14) pvalue
Demographic parameters
Male:female 1.14:1 1.64:1 1.44:1 1.6:1 NS
Age, (years) (mean+SD) 64.4+11.9 62+16.6 63.4+11.5 46.9+13.8 0.005
Hematological indexes
Hgb, (/L) (mean+SD) 81.3+18.2 82.2415.6 84.4420.5 78.9420.3 NS
WBC, (x10°/L) (mean+SD) 15.5+33.8 26.3+43.3 73.1+81.4 133.2+154.5 <0.001
PLT, (x10°/L) (mean+SD) 92.5+107.8 75.3+£102.3 156.4+188.4 278.1£241.8 0.001
Bone marrow morphology
% blasts (mean+SD) 42.4+17.4 45.8+21.5 55.1+25.6 29.8+17.4 NS
Dysgranulocytopoiesis, (%) 96.55% 61.54% 44.44% 20.00% <0.001
Dyserythropoiesis, (%) 48.28% 57.69% 22.20% 0.00% NS
Dysmegakaryocytopoiesis, (%) 72.41% 61.54% 55.55% 20.00% NS
Dysplasia in >2 cell lineages, (%) 96.55% 100.00% 33.33% 0% <0.001
Phenotype
CD13, (% pos. pts) 93.33% 88.46% 75.00% 81.82% NS
CD33, (% pos. pts) 93.33% 88.46% 93.75% 100.00% NS
CD64, (% pos. pts) 50.00% 34.62% 25.00% 9.09% NS
CD117, (% pos. pts) 100.00% 88.46% 93.75% 100.00% NS
MPO, (% pos. pts) 53.33% 42.31% 25.00% 36.36% NS
Lymphoid-associated markers, (% pos. pts) 70.00% 65.39% 50.00% 90.91% NS
>2 lymphoid-associated markers, 36.67% 26.93% 37.50% 45.46% NS

(% pos. pts)

Cytogenetic and molecular aberrations

25% (6/24)
Aberrant karyotype, (% pts) 75%

45.8% (11/24)

Normal karyotype, (% pts)

Complex karyotype, (% pts)

Unbalanced abnormalities 16.7% (4/24)

Balanced abnormalities 12.5% (3/24)
Chromosome 5, (% pts) 40.0%
Chromosome 7, (% pts) 36.0%
FLT3-ITD, (% pts) 4.5%

EVI1 overexpression, (% pts) 5.0%
NPM1 mutation, (% pts) 9.5%

Clinical course
TTL months, (median+SD) NA

OS months (median+SD) 6.17+2.77

58.3% (14/24)
41.7%
20.8% (5/24)

33.3% (2/6)
66.7%

422% (5/11) NS
57.8% NS
50% (3/6) 0% 0.05

20.8% 16.7% (1/6) 40.0% (4/10)  0.05
0% 0% 10.0% (1/10)  0.05
29.2% 33.3% 0.00% 0.053
8.3% 0.00% 0.00% 0.012
26.3% 25.0% NA 0.049*
13.3% 37.5% 80.0% 0.001
20.0% 50.0% NA NS
4.80+1.0 20.3+£2.9 34.7+16.3 0.008
4.1740.77 5.17+2.79 13.67+4.58 NS

*Comparing dn-AML-MDS with AML-post-MDS

DISCUSSION

To our knowledge, no study has been published to date di-
rectly comparing hematological parameters at diagnosis of
sAMLs developing on the basis of Ph(+)/Ph(-)MPN and
MDS with dn-AML-MDS. As expected, our data clearly
demonstrated significantly higher platelet counts and leu-

kocytosis in sAML-post-MPN/CML-BC, in comparison
with AML-MDS either de novo or secondary to MDS. Thus,
the upregulated proliferation, which is a hallmark of MPN,
appears to be an essential mechanism also in LT after MPN/
CML, which is in line with other authors.!'!) We found that
WBC were higher in secondary MDS-associated cases than
in de novo MDS-associated cases, which may support the
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A) Cytogenetic findings B) Mutational findings
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Figure 1. A) Cytogenetic incidence: aberrant karyotypes including normal did not differ between groups. B) Mutational findings in
patient cohort comparing AML-post-MDS vs. dn-AML-MDS with significant difference regarding FLT3-ITD mutation.
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Figure 2. Comparison of the TTL in patients with sSAML and CML-BC and the OS in the entire cohort. A) The median TTL is
significantly shorter in AML-post-MDS (4.80+1.0 months) than in AML-post-MPN (20.3+2.9 months) and the longest in CML-BC
(34.7+16.3 months) (Kaplan Meyer log rank test, p=0.008); B) No difference in the OS (Kaplan Meyer log rank test, p=0.355) despite
the fact that CML-BC patients (median OS 13.67+4.58 months) tended to have the longest OS compared with the dn-AML-MDS (me-
dian OS 6.17+2.77 months) and sAMLs groups (median OS in AML-post-MDS, 4.17+0.7 months; median OS in AML-post-MPN 7

5.17+2.79 months).

hypothesis that these conditions follow to some extent a
different pathogenesis pathway. Altered apoptosis-prolifer-
ation balance plays a key role in MDS progression to AML,
demonstrated by increased anti-apoptotic and pro-pro-
liferative signals as well as increased expression of Bcl-2
in our previous studies as well as by other authors.!!213]
Regardless of the different WBC counts, blasts % showed
similar values. The distribution of immature cells in PB/
BM in AML relates to tumor burden, but also to homing,
mediated by the expression of cell surface molecules such
as SCF-receptor, CD117, CXCR4 (CD184), LFA (CD11a/
CD18), VLA-4, CD34, CD38, HLA-DR, etc. on leukemic
blasts both in AML and CML.[!41%]

Morphological dysplasia is currently an important as-

pect of the discussion. It is a key characteristic of AML cases
currently classified as AML-MDS, which is a heterogeneous
group comprising de novo and secondary cases. As expect-
ed, we also found a significantly higher incidence of dys-
plastic changes in >2 lineages in both categories. However,
evidence has recently showed that AML-MDS defined only
by morphological findings may not represent a poor prog-
nosis AML.[118) According to Haferlach et al., if cytoge-
netic alterations are considered, dysplastic morphology has
no additional impact on prognosis.!'”) However, Weinberg
et al. found an association between frequent micro-mega-
karyocytes and shorter event-free survival.l!®¥ A study of
Miesner et al. showed no significant differences in progno-
sis between AML arising from MDS and dn-AML-MDS. 2%}
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However, our results did not prove any direct association
between the presence of specific dysplastic morphology and
the disease prognosis, myelodysplasia-related cytogenetics,
and history of previous MDS or MPN (data not shown).
Further detailed subgroup studies are warranted.

Immunophenotypic aberrancies such as the co-expres-
sion of LAM are still doubtable and most of the studies
lack detailed subgroup analysis reflecting the secondary
nature of AML.[!] The most frequently expressed aberrant
markers detected in our cohort were CD7, CD19, CD56,
and CD22. Our results regarding CD7 are consistent with
reported general incidence of 20%-44% in AML[??), which
in de novo AML is associated with FLT3-ITD[?*. Similar to
our findings, Saito et al. found CD22 in 17.2% of sAML. [24]
There is evidence that CD22 as well as CD56 expression in
AML correlates with poor prognosis.(?>?%! Various studies
showed that CD19 is not restricted to cytogenetic or FAB
categories and there may be certain geographical varia-
tions.!?”28] Detection of >2 LAM in our hands was evenly
distributed across the leukemia subgroups and was related
to lower OS; however, this should be confirmed in larger
scale prospective controlled studies. AML development is
the result of the stepwise acquisition of chromosomal and/
or molecular abnormalities, whether the disease arises de
novo in the absence of an identified exposure or prodromal
stem cell disorder or if it evolves from antecedent hemato-
logical disorders such as MPN or MDS.[2>3% In total, we
found chromosomal aberrations in 57.8% of all patients,
which corresponds to commonly reported rates in AMLs
in general (59.0%)3!"3, as well as to population-based
cytogenetic studies of adult sSAML and age/sex-matched
dn-AML that showed comparable distributions of chro-
mosome abnormalities®**. The low number of cases in the
separate subgroups did not allow us to establish statistical-
ly significant tendencies; however, dn-AML-MDS clearly
demonstrated a distinct cytogenetic pattern — the highest
incidence of abnormal karyotypes with the highest number
of complex karyotypes, aberrations of chromosome 7 and a
certain proportion of balanced abnormalities. Our findings
contradict previous studies of more frequent aberrations
in sSAML (73.2%) compared to dn-AML-MDS (40%)[3%3¢l;
however, both studies were limited in terms of insufficient
number of patients. Similarly, the biology and genetic land-
scape of LT of Ph(+)/Ph(-)MPNs is much less understood
compared to their chronic phases and further studies are
needed.l’]

Apart from the impact of chromosomal abnormalities,
the development of AML is driven by somatic mutations
resulting in the clonal expansion of stem cells. In this con-
nection, we investigated the distribution of some of the
most relevant gene mutations in AML diagnosis. FLT3 are
one of the commonest, and clinically challenging, class
of AML mutations. In general, they are detected in about
twenty-five of dn-AML and are associated with increased
relapse and inferior OS.13>3%3% Pasca et al. found differ-
ences in the mutational landscape of AML-post-MPN and
dn-AML in several key aspects, including lower frequen-

Secondary Acute Myeloid Leukemia

cies of FLT3-mutations after MPNs.[“") Similarly, in the
present study, we found FLT3-ITD in only 14% of AML-
post-MPN compared to 23.3% in all AMLs according to
our previously published data.[*!] About all MDS-related
AMLs, the incidence of FLT3-ITD in our study was com-
parable to literature data (14-16%).1?] Interestingly, the
prevalence in AML-post-MDS was significantly higher
compared to dn-AML-MDS, consistent with studies show-
ing that FLT3-ITD mutation in MDS patients is associ-
ated with early transformation to AML.!*}/ However, no
data could be found to explain the low numbers in the de
novo group. In contrast to these differences, distribution of
NPM]I mutations was comparable between dn-AML-MDS
and sAML-post-MDS/MPN. Approximately one-third of
dn-AMLs are NPM I-mutated which correlates with unique
molecular, pathological, and clinical features, but impact
in sSAML following MDS/MPN remains unclear.**! Some
studies showed that NPM1 mutations in AML-post-MDS/
MPN comprise 12%-14% and may be involved in the LT
as they are characterized with higher frequency of second-
ary-type mutations and inferior prognosis.[*>#¢) Another
relevant biomarker known to contribute to disease progres-
sion in myeloid malignancies is overexpression of EVII.
Deregulated EVII gene expression is a molecular hallmark
of inv(3)/t(3;3) but can also be detected in about 8%-10%
of MDS, 6%-11% of dn-AML, and 30% of advanced CML
that do not carry any 3q aberrations.[*”] We detected EVI1
overexpression with the highest incidence of patients with
CML-BC and AML-post-MPN, and in a lower propor-
tion of de novo and secondary MDS-related AMLs, none
of which were associated with chromosome 3 aberrations.
This is in line with the available observations suggesting
that EVII overexpression collaborates with BCR-ABLI in
the evolution of TKI-resistant myeloid CML-BC. The tran-
scriptional factor plays a role in leukemogenesis, affecting
the survival, growth, and repopulation of hematopoietic
stem cells. Therefore, it may be one of the genetic lesions in
the progression of JAK2(+)-MPN to AML.[4348]

Our data outline the presence of common characteris-
tics, e.g., cytogenetic abnormalities, complex karyotypes,
and chromosome 5 aberrations. However, differences could
also be observed, e.g., prevalence of proliferation patterns,
EVII-overexpression, and lack of chromosome 7 aberra-
tions in post-Ph(+)/Ph(-)MPN leukemias, FLT3-ITD pat-
terns in dn-AML and sAMLs, etc.

Differences may underlie variations in the observed time
to overt leukemia presentation which in our study is consis-
tent with published data.!*>>% Survival analysis based on the
mutational status - NPM, FLT3 and EVII, did not demon-
strate significant impact on TTL and OS analyzed either in
the entire cohort or in the subgroups (data not shown). The
major limitation was the small size of the subgroups defined
by the mutational status and the specific disease category.
Therefore, the intention is to do this analysis after recruiting
more patients in a prospective manner. However, the subse-
quent clinical behavior is ultimately decisive for the dismal
outcomes and poor overall survival.[?¢>1]
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CONCLUSIONS

Our study has certain limitations, such as the retrospective
design and the low number of patients in the separate cate-
gories compared. However, it clearly demonstrates similari-
ties and differences among these four entities, which reflect
the biological heterogeneity of diseases. Understanding the
pathogenetic mechanisms may allow us to apply different
preventive and/or therapeutic approaches in the future,
and it is worth conducting further studies to investigate.
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Pe3tome

Lienb: CpaBHUTb OCHOBHBIE OCOOEHHOCTH GOBbHBIX BTOPUYHBIMM OCTPBIMIU MueronelikozamMu (AML) mocie ocTMMeofUCIIIacTI-
yeckoro cuHppoMa (AML-post-MDS) win nocrmuenonpordeparuBHbix HoBooOpasoBanuit (AML-post-MPN) n MuenongHoro
6macTHOro Kprsa xponmndeckoro muenoneiikosa (CML-BC) no cpaBaennto ¢ AML De Novo ¢ MUeIORVUCIUIACTUYECKIMI XapaKTepu-
crukamu (dn-AML-MDS).

Matepuanbl n MeToAbl: B aHam3 BKIIOUEHbI 06pasiibl KOCTHOTO MO3Ta/Iepyudepuueckoil Kposyu 94 manyeHTos ¢ BropuuHbiMu AML
(30 ¢ AML-post-MDS, 20 ¢ AML-post-MPN u 14 ¢ CML-BC) n 30 ¢ dn-AML-MDS. Bbuin mmpoaHanu3upoBaHbl leMorpaduyeckue,
Mop(bonormqecxme, CbeHOTI/IHI/I‘{eCKI/Ie, OUTOTEHETUYCCKNE MAHHDBIC U1 JAaHHbIE O BBDKMBAECMOCTIL.

Pesynbratbl: CpaBHNUTEIbHBII aHAIN3 He BBIABIUI PA3/IMUMIL IO IOy 1 BO3PACTY, 3a MCK/IIOUeHNeM 00/lee MOJIOLOro BO3pacTa IpK
CML-BC (p=0.005). JTeitkoruros 6bu1 mpeobnagaromum npusHakoM CML-BC no cpaBHenuo ¢ AML-post-MPN, AML-post-MDS u
dn-AML-MDS (p<0.001). B nauasne neitko3a Tpomboryronenus 6bita xapakrepHa uist AML-post-MDS u dn-AML-MDS, torga Kak
HopMabHble rokasarenu PLT 6putn o6Hapysxens! mpu AML-post-MPN u CML-BC (p=0.001). Iucnmasus B =2 nuHusAX Habmona-
JIach IOYTHU BO Bcex cnydasx dn-AML-MDS (96.8 %) u AML-post-MDS (100 %) no cpaBHennto ¢ AML-post-MPN (33.3 %) u uu B
opHoM 13 caydaeB CML-BC (p=0.001). AbGeppanTHast KooKcpeccys 1-4 muMboni-acconunpoBaHHbIX MapKepoB Obl1a 06Hapys>KeHa y
67.5% Bcex manueHToB, BKmodas CD7, CD19, CD56 n CD22. Mbl 06Hapy»X1Iu XpOMOCOMHbIe abeppauuin y 57.8 % maijieHToB, dalie
npu AML-post-MDS, yem ipu AML-post-MPN, CML-BC u AML-post-MDS. Xots pacnpepenenne myraunii NPM1 6su10 cxop-
HbIM B AByX rpynnax AML, caszannbix ¢ MJIC, FLT3-ITD 6bin bie npu AML-post-MDS (26.3 %), uem npu dn-AML-MDS (4.5%)
(p=0.049). Yro xacaercss EVI1, CML-BC (80 %) u AML-post-MPN (37.5 %) noxasau 60/1ee BBICOKYIO YaCTOTY IMIIEPIKCIIPECCII Te-
HOB 110 cpaBHeHMI0 ¢ AML-post-MDS (13.3 %) u dn-AML-MDS (5.0 %) (p=0.001). MexnanHOe BpeMs 10 JIeiiKo3a ObIIO 3HAYUTENDHO
kopode npu AML-post-MDS (4.80 + 1.04 mecsinja), yem pu AML-post-MPN (20.3 + 2.86 mecsia) u CML-BC (34.7 + 16.3 mecsina)
(p=0.008), a ob11ast BBDKMBAEMOCTD ObIIa III0XO0i BO BCEX IPYIIIIAX.

3aknoueHne: CXoncTBa U pasIdms MeXy MalyieHTaMy ¢ BTOPUYHBIMI AML MOTyT OTpa)kaTh PasIMYHYI0 GMOJIOIHIO, YTO IIPUBO-
IUT K PasIMYHOMY KIMHNYECKOMY TeUeHMIO U MOXKET IIOTPe6OoBaTh pasIMIHOro TepaleBTHYeCKOro MOAX0a B OyaylieM.

KnioueBble cnoBa

OCTPBIIT MUETIONEIKO03, 6/TaCTHBII KP13, MUETIOAMCIIA3NA, MUeTOIponudepaTuBHOe 3ab0/IeBaHme

736 Folia Medica | 2023 | Vol. 651 No. 5



