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Identity

Note: The nosology of aCML is controversial. The
FAB classification includes aCML in the group of
chronic myeloid leukemias. The WHO classification
has classfied aCML in the group of
myel odysplastic/myel oproliferative diseases.

Clinics and pathology

Disease

aCML is a chronic myeloproliferative disorder with a
clinica and hematological picture similar to chronic
myelogenous leukemia (CML) but lacking Philadelphia
chromosome and BCR - ABL or PDGFRBeta
rearangements. Atypical CML is characterized by the
combination of: 10-20% of immature granulocytes;
marked granulocytic dysplasia and both less than 2% of
basophils and less than 10% of monocytes.
Phenotype/cell stem origin

Presumably a multipotential stem cell.
Epidemiology

ACML is a rare disorder of old adults. No
predominance of sex. The incidence is not established.
Clinics

Anemic syndrome. Splenomegaly. Malaise.
Cytology

Peripheral blood: Leukocytosis with a high count of
immature granulocytes. By definition monocytes

are less than 10% and basophils less than 2%. Anemia
is more frequent than thrombocytopenia.
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Bone marow: Hypercellular with myelodysplastic
features of the three series, most marked in
granulocytic lineage. Blast cell infiltration ranges from
0% to 10%.

Treatment

Hydroxyurea is indicated, although not curative, in old
patients. Complete remission may be achieved after
chemotherapy based on anthracyclin and citarabine (an
acute myeloblastic leukemia therapy schedule).
Allogeneic bone marrow transplantation is the only
curative therapy for those patients who are eligible.
Some cases may achieve a complete hematological
response after interferon therapy.

Prognosis

The median survival is about 24 months with standart
therapy. Some cases have a progression to acute
myeloblastic leukemia.

Cytogenetics

Cytogenetics morphological

By definition aCML cases lack in Philadelphia
chromosome. Overall 50-65% of patients show
cytogenetic abnormalities. The most frequent is +8
(25%). Other changes such as -7 and del(12p) have also
been recurrently observed. Other abnormalities are:
idic(Xq); del(5q); (6;8)(p23;q22); -9; del(11q);
del(12q); del(15q); del(17p); t(17;20) and add(21q). No
specific cytogenetic changes have been associated with
aCML. Rearrangements of PDGFRb gene, located at
5033 have been described a t(5;10)(933;922) have been
described in several patients.



Atypical Chronic Myeloid Leukemia (aCML)

Genes involved and proteins

Note

The mechanisms of oncogenesis in aCML remains to
be elucidated. In the last years some cases displaying
rearrangement PDGFRb have been reported. Most of
these cases showed PDGFRbL/ETV6 fusion, but also a
fusion with H4 gene (located at 10g22), have been
described. A total of 8 different genes have been found
fused to PDGFRb gene. The diagnosis of these
cytogenetic abnormalities are critical since most these
cases could achieve a complete cytogenetic response
with imatinib therapy. The JAK2V617F activating
tyrosine kinase mutation is unfrequent in aCML.

References

Bennett JM, Catovsky D, Daniel MT, Flandrin G, Galton DA,
Gralnick H, Sultan C, Cox C. The chronic myeloid leukaemias:
guidelines for distinguishing chronic granulocytic, atypical
chronic myeloid, and chronic myelomonocytic leukaemia.
Proposals by the French-American-British Cooperative
Leukaemia Group. Br J Haematol. 1994 Aug;87(4):746-54

Oscier DG. Atypical chronic myeloid leukaemia, a distinct
clinical entity related to the myelodysplastic syndrome? Br J
Haematol. 1996 Mar;92(3):582-6

Harris NL, Jaffe ES, Diebold J, Flandrin G, Muller-Hermelink
HK, Vardiman J, Lister TA, Bloomfield CD. World Health
Organization classification of neoplastic diseases of the
hematopoietic and lymphoid tissues: report of the Clinical
Advisory Committee meeting-Airlie House, Virginia, November
1997. J Clin Oncol. 1999 Dec;17(12):3835-49

Hernandez JM, del Cafiizo MC, Cuneo A, Garcia JL, Gutiérrez
NC, Gonzélez M, Castoldi G, San Miguel JF. Clinical,
hematological and cytogenetic characteristics of atypical
chronic myeloid leukemia. Ann Oncol. 2000 Apr;11(4):441-4

Kurzrock R, Bueso-Ramos CE, Kantarjian H, Freireich E,
Tucker SL, Siciliano M, Pilat S, Talpaz M. BCR rearrangement-
negative chronic myelogenous leukemia revisited. J Clin
Oncol. 2001 Jun 1;19(11):2915-26

Atlas Genet Cytogenet Oncol Haematol. 2009; 13(6)

433

Hernandez JM, et al.

Schwaller J, Anastasiadou E, Cain D, Kutok J, Wojiski S,
Williams IR, LaStarza R, Crescenzi B, Sternberg DW,
Andreasson P, Schiavo R, Siena S, Mecucci C, Gilliland DG.
H4(D10S170), a gene frequently rearranged in papillary thyroid
carcinoma, is fused to the platelet-derived growth factor
receptor beta gene in atypical chronic myeloid leukemia with
1(5;10)(g33;922). Blood. 2001 Jun 15;97(12):3910-8

Baxter EJ, Kulkarni S, Vizmanos JL, Jaju R, Martinelli G,
Testoni N, Hughes G, Salamanchuk Z, Calasanz MJ, Lahortiga
I, Pocock CF, Dang R, Fidler C, Wainscoat JS, Boultwood J,
Cross NC. Novel translocations that disrupt the platelet-derived
growth factor receptor beta (PDGFRB) gene in BCR-ABL-
negative chronic myeloproliferative disorders. Br J Haematol.
2003 Jan;120(2):251-6

Garcia JL, Font de Mora J, Hernandez JM, Queizan JA,
Gutierrez NC, Hernandez JM, San Miguel JF. Imatinib
mesylate elicits positive clinical response in atypical chronic
myeloid leukemia involving the platelet-derived growth factor
receptor beta. Blood. 2003 Oct 1;102(7):2699-700

Steensma DP, Dewald GW, Lasho TL, Powell HL, McClure
RF, Levine RL, Gillland DG, Tefferi A. The JAK2 V617F
activating tyrosine kinase mutation is an infrequent event in
both "atypical" myeloproliferative disorders and
myelodysplastic syndromes. Blood. 2005 Aug 15;106(4):1207-
9

David M, Cross NC, Burgstaller S, Chase A, Curtis C, Dang R,
Gardembas M, Goldman JM, Grand F, Hughes G, Huguet F,
Lavender L, McArthur GA, Mahon FX, Massimini G, Melo J,
Rousselot P, Russell-Jones RJ, Seymour JF, Smith G, Stark A,
Waghorn K, Nikolova Z, Apperley JF. Durable responses to
imatinib in patients with PDGFRB fusion gene-positive and
BCR-ABL-negative chronic myeloproliferative disorders. Blood.
2007 Jan 1;109(1):61-4

Tefferi A, Vardiman JW. Classification and diagnosis of
myeloproliferative  neoplasms: the 2008 World Health
Organization criteria and point-of-care diagnostic algorithms.
Leukemia. 2008 Jan;22(1):14-22

This article should be referenced as such:

Hernandez JM, Villaescusa T, Arefi M, Lépez L, Garcia JL.
Atypical Chronic Myeloid Leukemia (aCML). Atlas Genet
Cytogenet Oncol Haematol. 2009; 13(6):432-433.




