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We present the case of a child with acute lymphoid leukemia (ALL) who was morphologically classified as FAB L1 (PAS and peroxi-
dase were negative). Remission was achieved with an ALL-type protocol (GBTLI). Five months after the discontinuation of therapy,
the patient presented mixed leukemia (C01O, C019, C013 and C033 were positive) with t (9;11) (p21 ;q23) translocation. Unfortu-
nately, as cytogenetic and immunophenotype studies were not performed at diagnosis, two possibilities could be considered for the
relapse; secondary mixed leukemia with clonal chromosome changes, or mixed leukemia from the beginning.

UNITERMOS: Leukemia, karyotipe. Epipodophillotoxin derivative.

CASE REPORT

An 8 year-old boy was first seen in August 1989
with the following readings: Hg= 9.5g percent,
WBC= I85,000/mm3 with 90 percent blasts and

platelet count= 30,000/mm3• A bone marrow aspiration
revealed lymphoblast replacements that were negative for
myeloperoxidase and PAS stains. No immunophenotyping
or cytogenetics was performed. The morphological
diagnosis of ALL, L1 by FAB criterial was made, and the
child was treated according to the ALL-85 protocol of the
Brazilian Cooperative Group for the Treatment of Acute
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Leukemia, which consists of: I) induction with Vincristine,
Dexamethasone, Daunomycin, L-asparaginase and
Cytosine Arabinoside; 2) intensification with Etoposide
(epipodophyllotoxin derivative) and Cytosine Arabinoside
and: 3) maintenance with a rotation of the following drug
pairs for 123 weeks: Dexamethasone and Etoposide;
Teniposide and Cytosine Arabinoside; and 6-
Mercaptopurine and Methotrexate. Central nervous system
prophylaxis consisted of cranial irradiation (24 Gy) and
tri p Ie intrathecal therapy. 2

Five months after treatment was completed, a
bone marrow relapse occurred. At that time, bone
marrow aspirate showed 80 percent myeloblasts.
Myeloperoxidase and Sudan Black B were negative,
PAS was 39 percent positive and diffusely granular,
alpha naphtyl acetate esterase was 55 percent positive
without being inhibited by NaF, and ASD esterase was
negative. The immunophenotype was determined on
bone marrow cells by performing the standard method

CHAUFFAILLE, M.L.L.F.; YAMAMOTO, M.; OOONE Fo, V. et al. - A t (9;11) translocation in
childhood acute mixed leukemia

Sao Paulo Medical Journal/RPM 114(2): 1127-1130,1996



1128

of indirect immunofluorescence4 using the following
panel of monoclonal antibodies with the respective
results: CD33 (My9) = 24 percent, CD 13 (My7) = 22
percent, CD 14 (My 4) <5 percent, CD 19 (B 4) = 35
percent, CD 10 (calla) = 37 percent, CD7 (leu 9) = 12
percent, CD41 (pltl) <2 percent, and sIg = 11 percent.
Results greater than 20 percent were considered
positive. In addition, stained immunophenotyping on
bone marrow smears was performed by the alkaline
phos phatase/anti -al kal ine phos ph atase tech n ique
(APAAP), confirming previous results of monoclonal
antibodies.6 Chromosome studies were performed on
bone marrow cells examined after 24 hours of
unstimulated culture at 37°C using standard
techniques. III The chromosomes were classified
according to ISCN.s Results were: 46,XY, t(9; 11)
(p21;q23) (14 cells)/45,XY, t(9;11) (p21;q23),-13 (6
cells)/ 46,XY (2 cells).

The patient was placed on a new therapeutic regimen,
once again achieving a complete remission that lasted for
5 months, when a marrow relapse occurred.

DISCUSSION

cytogenetically distinct from classical therapy related to
myelodysplastic syndromes and AML.14 Other authors
confirm that this rearrangement is a non-random
cytogenetic abnormality of therapy-related AML.17.IO.lJ.20.19

Around 8 percent of the children treated for ALL
develop secondary leukemia 5 to 36 months after
treatment, II and 9 out of 91 secondary AML cases studied
by PERDERSEN-BJERGAARD et al.1o showed
rearrangement of (11q23). The latency for development
of secondary leukemia was shorter when compared to
patients without abnormalities of chromosome II.

The cumulative risk of secondary AML is apparently
increased among certain groups, especially those with a
T-cell phenotype (19.1 percent at 6 years)11 and those who
received epipodophyllotoxins once or twice a week (12
percent at 6 years)Y It seems that it is the treatment
frequency, and not the leukemia cell phenotype, that is
critical in influencing the risk of secondary AML arising
during remission of ALLY Immunophenotypic studies in
the present case revealed that blast cells expressed early
pre-B and myeloid markers.

Unfortunately, as cytogenetics and immunophenotype
studies were not performed at diagnosis, we cannot affirm
what happened in relapse. We could consider the possibility
of a secondary mixed leukemia with clonal chromosome
changes of t(9: 11) (p21 :q23). if we interpret the initial

Figure 1 - Bone marrow karyotype showing 45,XY, t(9; 11)(p21; q23), -13.
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Translocations involving (11q23) are
common in acute myeloid leukemia (AML) of the
M5 FAB subtype. 15The t (9; 11) (p21 ;q23)
translocation has been associated with
characteristic clinical features, and is a superior
treatment outcome for previously untreated
pediatric AML.'7.'3.7 Although rare, this
translocation has also been seen in newly
diagnosed ALL. II It has been speculated that acute
cases of leukemia associated with abnormalities
of (11 q23) originate from a multipotential stem
cell that is capable of differentiating along
myeloid or lymphoid pathways,'S

A (11 q23) translocation was found to have
relapsed in several cases of common pre-B ALL
that had either converted to calla negative pre-B
ALL or ANLL.12 Authors have suggested the
possibility of the emergence of the pluripotent
stem cell following chemotheraputic eradication
of the original B-cell precursor line.'6

More recently, at (9; II) translocation has been
described in AML secondary to acute lymphoid
leukemia previously treated with epipodo-
phyllotoxins, etoposide and teniposide.II.IO.14This
syndrome is clinically, pathologically and
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morphology and prolonged first remission with an ALL-type
protocol as a commonly-seen childhood ALL. Previous
exposure to drugs, particularly epypodophyllotoxins, 10 could
suggest that the acute leukemia was drug induced, although
a second primary leukemia in a previously mixed case cannot
be excluded.3 Perhaps chemotherapy changed the original
clone by altering its phenotypic expression. Wf? could also
consider the case as being a mixed leukemia from the

beginning which remitted and, after discontinuation of
therapy, had a later relapse.

Notwithstanding the lack of immunophenotype and
cytogenetic studies at diagnosis, we would like to alert
. hematologists that intensive chemotherapy may be also
capable of inducing secondary or treatment-related
leukemia in children. This ought to be a concern here in
Brazil, as it is in the rest of the world.

RESUMO

Apresentamos 0 caso de uma crian9a com leucemia aguda c1assificada morfologicamente como LLA (leucemia linf6ide aguda)
FAB L1 (PAS e peroxidase negativos) que alcan90u remissao com protocolo para LLA (GBTLI). Ap6s cinco meses fora de
terapia desenvolveu uma leucemia mista (C01O, C019, C013 e C033 positivos) com transloca9ao t(9; 11 )(p21 ;q23). Como,
infelizmente, os estudos de citogenetica e imunofenotipagem nao foram realizados ao diagn6stico, pode-se considerar duas
possibilidades para a recafda: uma leucemia mista secunda ria com altera9ao cromossomica clonal ou uma leucemia mista
desde 0 infcio.

REFERENCES

I" Bennett JM, Catovsky D, Daniel MT, Flandrin G, Galton
DAG, Gralnick HR, Sultan C. Proposals for the classification
of the acute leukemia. Br J Hematol 1976;33:451-8.

2. Brandalise S, Odone V, Pereira W, Andrea M, Zanicheli M,
Aranega V. Treatment results of the comparative Brazilian
Cooperative Childhood ALL protocols; GBTLI 80, GBTLI
82 and GBTLI-85. Leukemia 1993; Suppl 2:5142-5.

3. Chen SJ, Chen Z, Derrej, Coniat M, Nvalensi F, Sigaux F,
Berger R. Are most secondary lymphoblastic leukemias mixed
acute leukemia? Nouv Rev Fr Hematol 1989;31: 17-22.

4. Foo Ka, Todd RF III. Immunologic classification of leukemia
and lymphoma. Blood 1986;68: 1-31.

5. ISCN; An international system for human cytogenetic
nomenclature. In: Harnden DG, KlingerHP, eds, published
in collaboration with Cytogenet Cell Genet. New York:
Karger, Basel, 1985.

6. Janossy G, Amiot P. APAAP in Immunofluorescence and
immunohistochemistry. In: Klaus GGB, ed. Lymphocytes; a
Practical Approach. IRL Press Oxford Press 1987: 67- 108.

7. Kalwinsky D K, Raimondi Sc, Schell J, Mirra Jr, J,
Santana Vm, Behm F, Dah Gv, Williams D. Prognostic
importance of cytogenetics subgroups in de novo
pediatric acute non lymphocytic leukemia. Journ Clin
Oncol 8( 1):75-83.

8. Kaneko Y, Maseki N, Takasaki N, Sakurai M, Takeda T,
Shikano, T, Hyoshi Y. Clinical and hematological
characteristics in acute leukemia with IIq23
trans locations. Blood 1986;67:484-91.

9. Murphy S. Secondary acute myeloid leukemia following
treatment with epipodophyllotoxins. Journ Clin Oncol
1993; 11(2): 199-20 I.

10. Pedersen-Bjergaard J, Philip P, Larsen So, Jensen G,
Byrsting K. Chromosome aberrations and prognostic
factors in therapy-related myelodysplasia and acute non-
lymphocytic leukemia. Blood 1990;76(6): 1083-91.

CHAUFFAILLE, M.L.L.F.; YAMAMOTO, M.; ODONE Fo, V. et al. - A t (9;11) translocation in
childhood acute mixed leukemia

Sao Paulo Medical Journal/RPM 114(2): 1127-1130, 1996



1130

11. Pui Ch, Behm FG, Raimondi SC, et al. Secondary acute
myeloid leukemia in children treated for ALL. N Engl J Med
1989;321: 136-42.

12. Pui Ch, Raimondi SC, Behm FG, et al. Shifts in blast cell
phenotype and karyotype at relapse of chi Idhood
lymphoblastic lekemia. Blood 1986;68: 1306-10.

13. Raimondi SC, Kalwinsky DK, Hayashi Y, Behm 0,Mirro J
Jr, Williams DL. Cytogenetics of childhood acute
non lymphocytic leukemia. Cancer Genet Cytogen
1989;40: 13-27.

14. Ratain MJ, Rowley JD. Therapy-related acute myeloid
leukemia secondary to inhibitors of topoisomerase II;
from the bedside to target genes. Ann Oncol 1992;3
(2):107-11.

15. Sandberg AA. Chromosome changes and their significance
in ANLL. In: The Chromosomes in Human Cancer and
Leukemia, 2nd Ed. New York:Elsevier, 1990:223-312.

16. Sandberg AA. Cytogenetics features of special hematologic
disorders, including some aspects of acute leukemia. In: The
Chromosomes in Human Cancer and Leukemia, 2nd ed. New
York:Elsevier, 1990:374-426

17. Sandoval C, Head DR, Mirro J JR, Behm FO, Ayers OB,
Raimondi Sc. Translocation t (9; II) (p21 ;q23) in pediatric
de novo and secondary acute myeloblastic leukemia.
Leukemia 1992;6(6):513-9.

18. Seabright MA. A rapid banding technique for human
chromosomes. Lancet 1971 ;2:971.

19. Whtilock JA, Greer Jp, Lukens IN. Epipodophyllotoxin-
related leukemia: Identification of a new subset of
secondary leukemia. Cancer 1990;68:600-4.

20. Winick NJ, Mckenna RW, Shuster 11, et al. Secondary acute
myeloid leukemia in children with acute lymphoblastic
leukemia treated with etoposide. Journ Clin Oncol
1993; 11(2):209-17.

Sao Paulo Medical Journal/RPM 114(2): 1127-1130, 1996 CHAUFFAILLE, M.L.L.F.; YAMAMOTO, M.; OOONE P, V. et al. - A t (9;11) translocation in
childhood acute mixed leukemia


	00000021
	00000022
	00000023
	00000024



