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Polyploidy in acute promyelocytic leukemia without the
15:17 translocation

The common translocation responsible for leukemogenici-
ty in acute promyelocytic leukemia (APL) is the reciprocal
translocation of chromosome 15 to chromosome 17. We pre-
sent an unusual case of APL with structurally normal chro-
mosomes 15:17 and triploid and tetraploid clones found in
the karyotype of bone marrow cells.

The cytogenetic hallmark in 95% of cases of acute promye-
locytic leukemia (APL) is a balanced reciprocal translocation
between the long arms of chromosome 15 and 17.1 The cytoge-
netic abnormality in rare cases involves reciprocal transloca-
tions of chromosomes 5, 6, 11, 13, 8, 7 or 19 to chromosome
17.28 The molecular defect in APL was found to be the disrup-
tion of the a.-receptor of retinoic acid (RARc) and its recipro-
cal, in frame fusion, with one of four partner genes (transcrip-
tion factors) namely: PML, located in chromosome 15, PLZF and
NuMA in chromosome 11 and NPM in chromosome 5.3

We report a case of APL with impressive blast morphology
and unusual cytogenetic findings: triploid and tetraploid clones
were detected in the patient’s bone marrow cells. To our knowl-
edge, polyploidy has never been previously reported in APL.

A 49-year old male presented for evaluation because of
leukopenia, anemia and mild thrombocytopenia, during the last
trimester of 1998. He was fairly asymptomatic without any
abnormal physical signs. His medical history was unrevealing.
Laboratory tests showed Hb: 12.3 g/dL, white blood cell count
1.2x109/L with differential count: neutrophils 42% with dys-
plastic features, 46% lymphocytes and 12% monocytes and
platelets 113x109/L. Biochemical blood tests were within nor-
mal limits, except for a slightly elevated lactic dehydrogenase
(268 IU - upper normal limit 240 1U) and a low fibrinogen (109-
80 ng/mL). Coagulation tests were within the normal range.

Bone marrow aspiration and biopsy revealed bone marrow infil-
tration by large blasts with eccentric nucleus, without prominent
nucleoli and abundant, hypergranular cytoplasm comprising 72% of
the cell population. Ten per cent of the leukemic cells had an easily
visible network of Auer rods, or bundles (Figure 1a). The granulocyt-
ic, erythrocytic and megacaryocytic cell lines were depressed.
Leukemic cells stained strongly for myeloperoxidase in histochem-
istry. The immunophenotype of leukemic cells was: CD3=11%,
CD34=45.4%, CD113=3%, CD11c=2%, CD19=3.4%, CD10=2.1%,
CD20=4.8%, CD33=69%, CD38=67.4%, HLA-DR=5.2%,
CD56=10.3%, CD13=61%, CD45=87.6%.

Cytogenetic analysis of bone marrow cells was carried out
twice. The first analysis revealed the presence of a tetraploid
clone. Nine of 22 examined metaphases had the karyotype 92
XXYY. A second karyotype analysis of 33 cells, performed 28 days
later, revealed 11 normal diploid metaphases, (Figure 1b) 4
triploid and 18 tetraploid metaphases. There was no evidence of
structural rearrangements, t(15;17) included (Figure 2). Molec-
ular analysis of bone marrow blast cells with reverse transcrip-
tion polymerase chain reaction showed a PML/RARa. fusion
gene transcript of the bcrs type.

Protocol AIDA with retinoic acid (tretinoin) 40 mg/m? for 75
days and idarubicin 10 mg/m2 every 2™ day in the first week, was
given to the patient as induction treatment.* Complete remis-
sion was confirmed by bone marrow aspiration and biopsy, 55
days later. Cytogenetics showed a normal karyotype and the
molecular detection of PML/RARa transcripts was negative. The
patient completed three courses of consolidation treatment.® He
remains in complete hematologic remission, wih a normal male
karyotype, and negative PML/RARa fusion transcripts in bone
marrow cells.

In the case presented here the leukemic cells fitted the
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Figure 1a. Focus on large blasts with a network of Auer rods,
abundant hypergranular cytoplasm and eccentric nucleus.
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Figure 1b. No structural abnormality of chromosome 15 or 17
was found in normal diploid metaphases.

description of M3 type of acute leukemia with regular nuclei,
hypergranular cytoplasm, Auer rods forming occasionally bun-
dles, and a low percentage of CD56 positive cells in the
immunophenotype.”

Our case is the first report of polyploidy in APL with the pres-
ence of the PML/RAR transcript. No structural alterations were
detected in either the diploid or polyploid metaphase cells. Flu-
orescence insitu hybridization experiments could not be carried
out at diagnosis to exclude cryptic translocations other than
PML/RARc..?

In a detailed review of various translocations that have been
described in acute promyelocytic leukemia, Cogineli et al., refer
to many kinds of translocations either carrying or not the dif-
ferent chimeric transcripts.2

In our case, the detected hybrid fusion product PML/RARa.
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Figure 2A. A metaphase cell with a large number of chromosomes.

comprises the essential component of APL leukemogenesis.
Hiorns et al. have described an APL case with PML/RARa typi-
cal fusion gene bearing intact chromosomes 15 and 17 and par-
tial trisomy 8.2 In our patient, chromosome 15 was among the
18 tetraploid metaphases and interestingly chromosome 17 was
included in triploid metaphases. The treatment outcome in our
patient was favorable, as would be expected in PML/RARc. pos-
itive APL.156

It is possible that in our case genetic instability was com-
bined with factors favoring excessive DNA replication. Hybrid
genes responsible for growth or programmed cell death, such as
PML/RARa and the repression complex, induced block of differ-
entiation and at the same time other transcription factors were
involved in errors of aberrant DNA replication.! Possibly this dys-
regulation of transcription factors generated triploid or
tetraploid metaphases in the leukemic clone.

Panayota Matsouka,* Constantina Sambani,’
Nicholas Giannakoulas,* Argiris Symeonidis,*
Nicholas Zoumbos*

*University Hospital of Patras, Hematology Division,
Department of Internal Medicine; °
Cytogenetics Unit, INT-RP, NCSR ‘Demokritos, Patras, Greece’

Acknowledgments: We thank Dr N. Stavrogianni for the RT-PCR
detection of PML -RARa transcripts in this case.

Key words: cytogenetics, triploidy, tetraploidy, atypical APL.
Correspondence; Panayota Matsouka, MD, Ass. Professor,
University Hospital of Patras, Department of Internal Medicine,
Hematology Division, Rio, Patras, 26500, Greece.

Phone: international +30.61.999255/999495.

Fax: international +30.61.993950. E-mail: eskliva@hotmail.com

References
1. Slack JL. Biology and treatment of acute progranulocytic

leukemia. Curr Opin Hematol 1999; 6:236-40.
2. Gogineni SK, Shah HO, Chester M, et al. Variant complex

Figure 2B. Karyotype of the same cell showing tetraploidy (92,
XXYY).

translocations involving chromosomes 1,9,9,15 and 17 in
acute promyelocytic leukemia without RARa/PML gene
fusion rearrangement. Leukemia 1997; 11:514-8.

3. Lin RJ, Egan DA, Evans RM. Molecular genetics of acute
promyelocytic leukemia. Trends Genet 1999; 15:179-84.

4. Mandelli F, Diverio D, Avvisati G, et al. Molecular remission
in PML/RARa.-positive acute promyelocytic leukemia by
combined all-trans retinoic acid and idarubicin (AIDA) ther-
apy. Gruppo Italiano-Malattie Ematologiche Maligne del-
I'Adulto and Associazione Italiana di Ematologia ed Oncolo-
gia Pediatrica Cooperative Groups. Blood 1997; 90:1014-
21,

5. Awvisati G, Lo Coco F, Diverio D, et al. AIDA (all-trans
retinoic acid + idarubicin) in newly diagnosed acute pro-
myelocytic leukemia: a Gruppo Italiano Malattie Ematolo-
giche Maligne dell'’Adulto (GIMEMA) pilot study. Blood
1996; 88:1390-8.

6. Collins SJ. Acute promyelocytic leukemia: relieving repres-
sion induces remission. Blood 1998; 91:2631-3.

7. Sainty D, Liso V, Cantu-Rajnoldi A, et al. A new morphologic

classification system for acute promyelocytic leukemia dis-
tinguishes cases with underlying PLZF/RARco. gene re-
arrangements. Group Francais de Cytogenetique Héma-
tologique, UK Cancer Cytogenetics Group and BIOMED 1
European Community-Concerted Action “Molecular Cyto-
genetic Diagnosis in Haematological Malignancies”. Blood
2000; 96:1287-96.
Saitoh K, Miura I, Kobayashi Y, et al. A new variant translo-
cation of t(15;17) in a patient with acute promyelocytic
leukemia (M3): 1(15;19;17)(q22;p13;912). Cancer Genet
Cytogenet 1998; 102:15-8.

9. Hiorns LR, Min T, Swansbury GJ, Zelent A, Dyer MJ, Catovsky
D. Interstitial insertion of retinoic acid receptor-o. gene in
acute promyelocytic leukemia with normal chromosomes
15 and 17. Blood 1994; 83:2946-51.

haematologica vol. 86(12):december 2001





