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Acute promyelocytic leukemia (APL) is characterized by the spe-
cific chromosome translocation t(15;17) involving the promyelocytic
leukemia gene (PML) on chromosome 15922 and the retinoic acid alpha
gene (RARa) on chromosome 17q21. The resulting PML-RARa fusion
gene is the hallmark of the disease and is detectable in about 98% of
patients using fluorescence in situ hybridization (FISH) or reverse
transcription-polymerase chain reaction (RT-PCR). APL characterized
by the typical PML-RARa fusion is highly sensitive to all-trans
retinoic acid (ATRA) and arsenic trioxide (ATO) and is curable by
using these targeted agents without conventional chemotherapy in
the majority of cases [1,2]. In rare instances of morphologically
defined APL (1-2% of cases), new fusion proteins have been identi-
fied involving RARa and alternative genes other than PML. These
include: (i) NPM1-RARa and NuMa-RARa, which are sensitive to
therapy with ATRA; (ii) PLZF-RARa, ZBTB16-RARa and STAT5b-
RARa fusion genes known to be resistant to ATRA, ATO and fre-
quently also to standard chemotherapy used for acute myeloid leu-
kemia (AML) [3,11].

The AML variant characterized by STAT5b-RARa fusion gene is an
extremely rare form with morphologic and immunophenotypic features
very similar to classic PML-RARa-positive APL. To date, only eleven
cases have been described in the literature, and almost all were diag-
nosed in young adult males. The prognosis of acute leukemia with the
STAT5b-RARa fusion is unfavorable due to resistance to either ATRA or
ATO and frequently to conventional chemotherapy [4,5]. We report
here a new case of STAT5b-RARa-positive AML focusing on its mole-
cular features and clinical outcome (Fig. 1).

A 47-year-old male came to our observation for isolated neu-
tropenia. His CBC disclosed a WBC count of 1.60 x 10°/L, absolute
neutrophil count of 0.86 x 10°/L, Hb level 13.2g/dl, and a platelet
count of 229 x 10°/L. Liver and kidney functional tests as well as
coagulation parameters were normal. The patient had neither re-
levant anamnestic antecedents nor history of drug intake. Clinical
examination showed no relevant signs and the patient refused further
laboratory tests including bone marrow aspirate. Eight months later,
he was admitted for severe fatigue, and a new CBC showed Hb 10 g/
dl, WBC 2.00 x 10°/L, ANC 0.32 x 10°/L, Plt 123 x 10°/L, and a
slight reduction of fibrinogen levels (122 mg/dl). The bone marrow
examination disclosed infiltration (70%) by hypergranular and dys-
plastic promyelocytes with bilobed nuclei and Auer rods. An im-
munofluorescence assay for PML nuclear distribution analysis showed
a nuclear body pattern ruling out PML/RARa-positive APL.
Immunophenotypic characterization showed positivity for CD33(+
+) MPO(+ +) CD13(+) and negative staining for CD34 and HLA/
DR. Cytogenetic analysis disclosed a 46 XY karyotype, with der(5)t
(5;8) in 11 metaphases, while FISH analysis performed with RARa
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dual-color break-apart rearrangement probe showed del(17)(5’'RARa
+, 3’'RARa-) in 80% of cells. The microdeletion involving the
distal region of RARa has been described in the reported cases
of AML with STAT5b-RARa fusion [2,3], whose presence was subse-
quently identified by RT-PCR, using the primers and PCR protocol
reported by Grimwade et al. [2]. The amplified transcript was se-
quenced by Sanger method, which disclosed the fusion of STAT5b
exon 14 with RARa exon 3. Expression of the STAT5b-RARa tran-
script was confirmed using nested RT-PCR as reported [6,8]. No
mutations in the FLT3 gene were detected as also reported by others
[71.

Based on morphologic and immunophenotypic suspicion of APL,
the patient was initially treated with ATRA (45 mg/m?), however no
improvement in either hematologic response or coagulation para-
meters were observed after one week. Following the results of
FISH analysis, ATRA was discontinued and intensive chemotherapy
was started with standard doses of Daunorubicin and ARA-C. A bone
marrow aspirate following induction chemotherapy showed
persistence of leukemic blasts (60%). In view of resistant disease the
patient received salvage chemotherapy consisting of the FLAG-IDA
regimen in association with ATRA. A bone marrow examination after
re-induction showed a complete morphologic remission with a
minimal residual disease (MRD) level of 2% as detected by flow cy-
tometry. In view of the complete remission (CR) achievement and the
high relapse risk, the patient underwent allogeneic hematopoietic
stem cell transplantation (allo-HSCT) from an HLA-matched sibling
donor.

A bone marrow aspirate carried out at day 16 after allo-HSCT
showed severe aplasia without presence of blasts. Analysis for the
STAT5b-RARa transcript showed absence of detectable fusion by nested
RT-PCR. Engraftment occurred at day 31 and the bone marrow ex-
amination showed a complete molecular response with full donor chi-
merism. After a prolonged phase of neutropenia, the patient died of
sepsis and multiple organ failure, probably secondary to invasive pul-
monary aspergillosis.

The case here reported further indicates that AML with STAT5b-
RARa fusion appears to be a leukemic subset with unfavorable prog-
nosis. As also shown by other published reports [9,10], STATSb-RARa
positive AML is frequently resistant not only to ATRA and ATO, but also
to conventional intensive chemotherapy such as 7 + 3 or similar regi-
mens.

Almost all patients previously described in the literature (10 out of
11) had received conventional intensive chemotherapy with ARA-C and
anthracyclines. Of these, 7 patients achieved CR, however all developed
early relapse except for three cases in which the CR was consolidated by
allo-HSCT and the death occurred for transplant-related complications.
Three patients showed primary resistance to intensive chemotherapy
and died of disease progression [4,9].
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Fig. 1. STAT5b-RARa fusion transcript detected by nested RT-PCR analysis in this patient. RT-PCR sequencing results show the fusion between STAT5b exon 14 and

RARa exon 3.

There are very limited data on MRD monitoring in patients with
STAT5b-RARa rearrangement and to date only three cases have been
reported. Of these, only one patient among the described ones had
maintained complete molecular remission at 28 months from alloHSCT
and then he died at 52 months for transplant-related complications
[7,12]. Therefore, combined to the available evidence from the litera-
ture, our findings suggest that patients with STAT5b-RARa-positive
AML patients should be allocated after initial therapy to intensive
treatment using allogeneic transplant strategies as a remission con-
solidation.

Despite the rarity of patients with STATS5b-RARa positive AML,
molecular MRD monitoring seems important as it might help in better
assessing response to therapy.

In conclusion, our case clearly shows the biologic and clinical di-
versity of STAT5b-RARa cases compared to PML-RARa positive APL,
and highlights the importance of STAT5b-RARa identification at diag-
nosis to correctly address patients to AML treatment strategies.
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