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ABSTRACT: Acute promyelocytic leukemia was diagnosed in a 48-year-old man; the karyotype was
normal, whereas reverse transcriptase polymerase chain reaction (RT-PCR) analysis identified PML/
RAR␣ chimeric transcripts of the bcr3 type. Rather unexpectedly, the patient did not respond to alltrans retinoic acid administration; he attained complete remission with conventional chemotherapy
and became PML/RAR␣ negative. Two years later, while PML/RAR␣ negative on RT-PCR, he presented
with thrombocytopenia. Bone marrow examination was compatible with myelodysplasia of the RAEB
type; the karyotype was normal. Then, after 10 months, he developed overt acute myeloid leukemia
with PML/RAR␣ negative, French–American–British M2 blasts; karyotypic analysis revealed mosaicism
for trisomy 8. © Elsevier Science Inc., 2000. All rights reserved.

INTRODUCTION
Acute promyelocytic leukemia (APL) is characterized by
the t(15;17) chromosomal translocation that fuses the PML
and RAR␣ genes and creates the chimeric PML/RAR␣
gene. PML/RAR␣ chimeric transcripts are present in the
leukemia cells of all patients and serve as a “clone specific” molecular marker for the diagnosis and monitoring
of patients [1]. APL blasts exhibit a unique sensitivity to the
differentiating action of all-trans retinoic acid (ATRA) [1].
We report a patient in remission after chemotherapy for
APL who developed acute myeloid leukemia (AML) with
PML/RAR␣-negative French–American–British (FAB)-M2
blasts, associated with mosaicism for trisomy 8.
CASE REPORT
A 48-year-old man with no significant previous medical
history presented in April 1995 with pancytopenia. Bone
marrow examination revealed invasion by blasts and promyelocytes typical of APL. The karyotype was normal; reverse transcriptase polymerase chain reaction (RT-PCR)
analysis of the diagnostic bone marrow (performed as described in [2]) identified PML/RAR␣ chimeric transcripts
of the bcr3 type. The patient was initially treated with
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ATRA (45 mg/m2/d PO) for 45 days to which, rather unexpectedly, he was resistant. He attained complete remission
(CR) with an induction course of mitoxantrone (10 mg/m2/
d IV over days 1–3), etoposide (75 mg/m2/d over days 1–7),
and cytarabine (100 mg/m2/d over days 1–7). After the first
induction course, the patient was still PML/RAR␣ positive. A similar second induction course was administered.
The first consolidation chemotherapy course consisted of
high-dose (2 g/m2/24h) cytarabine as a 3-hour IV infusion
over days 1–4. At the end of the first consolidation course,
the patient was PML/RAR␣ positive. The second consolidation chemotherapy course consisted of cytarabine ⫹(500
mg/m2/12h)⫹(1 g/m2/d) as 3-hour IV infusion over days 1–6
and mitoxantrone (10 mg/m2/d IV over days 4–6); on hematologic recovery, he was found PML/RAR␣ negative. The
treatment was completed in January 1996 with a third consolidation chemotherapy course, consisting of daunorubicin
(40 mg/m2/d over days 1–3) and cytarabine (100 mg/m2/d in
24-hour continuous IV infusion over days 1–5).
The patient remained in CR with negative RT-PCR tests,
performed at 3-month intervals, until August 1997, when he
presented with thrombocytopenia. Bone marrow examination was compatible with myelodysplasia of the RAEB type
(bone marrow blasts 10%); the karyotype was normal,
whereas the RT-PCR analysis was again negative for PML/
RAR␣ chimeric transcripts. The patient remained in stable
clinical and hematological condition for about 6 months.
Since March 1998, the patient gradually deteriorated
and, finally, in June 1998, he developed AML with 80%
bone marrow blasts of FAB-M2 morphology. RT-PCR for
PML/RAR␣ transcripts was negative. His karyotype was:
47,XY,⫹8[2]/46,XY[18].
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The patient attained complete hematological and cytogenetic remission after two identical courses of etoposide
(150 mg/m2/d over days 1–5) and idarubicin (20 mg/m2/d
over days 1–3). He is currently being prepared for autologous peripheral blood stem cell transplantation.
DISCUSSION
In most APL cases, t(15;17)(q22;q12) is the only cytogenetic abnormality [1]. Conventional cytogenetics detect
t(15;17) in only 70–80% of APL cases; even when
metaphase cytogenetic analysis fails, as seems to have
happened in our patient at diagnosis, PML/RAR␣ fusion is
always identified by fluorescence in situ hybridization
(FISH) or molecular biology techniques (“cryptic rearrangements”). Occasionally, additional chromosome aberrations are observed; the commonest is trisomy 8 (⫹8),
which has been reported to occur in as many as 25% of
t(15;17)-positive APL cases [3]. Our patient had a normal
karyotype at diagnosis of APL and exhibited ⫹8 in 2/20
(10%) metaphases when he developed FAB-M2 AML. As
shown recently, ⫹8 per se is rarely a marker of cryptic
PML/RAR␣ rearrangements [4]; this was also true in our
patient.
The identification of PML/RAR␣ chimeric transcripts
denotes patients who are likely to respond to ATRA. AML
diagnosed as APL according to FAB criteria alone, negative for PML/RAR␣ chimeric sequences, is not “true” APL
and will be refractory to ATRA [1]. Primary resistance to
ATRA, as seen in our patient, is very rare (⬍2%); however, the therapeutic effect of ATRA may be modulated by
the pattern of expression of hematopoietic growth factors
by the leukemic cells [5]. The possibility of a false positive
RT-PCR test for PML/RAR␣ transcripts leading to misdiagnosis of our patient as APL can be ruled out, because recommended measures were adopted to prevent cross-contamination of samples as well as potential pitfalls [6].
Furthermore, PML/RAR␣ transcripts were identified in
three different RT-PCR tests performed on RNA samples
obtained at different phases of the disease.
Relapse of APL after successful ATRA/chemotherapy
treatment with a different subtype of AML is a rare event
[7–10]. In our patient, the emergence of the secondary
FAB-M2 AML 3 years after the diagnosis of the primary
APL makes the possibility of a clonal relation between
these two entities remote but not improbable; unfortunately, trisomy 8 was not studied by FISH at diagnosis,
which would have been very helpful in understanding
whether the two leukemias were independent events.
However, it should be noted that, recently, a case of de
novo chimeric M3:M2 AML was reported [11], and a similar case has been attended by our group (Stavroyianni et
al., submitted). In this scenario, a second clonal population with trisomy 8 might already have existed at disease
presentation, albeit at very low numbers, thus precluding
detection by conventional cytogenetic analysis. Nevertheless, it is more reasonable to speculate that the secondary
leukemia may be therapy related, especially because our
patient was exposed to drugs classically implicated in the
pathogenesis of therapy-related (t-) AML (i.e., topoi-

somerase II inhibitors mitoxantrone, etoposide, and
daunorubicin); furthermore, he was found to carry ⫹8,
one of the most common unbalanced chromosomal abnormalities observed in t-myelodysplasia and t-AML [12].
This work was supported by the Programme EPET II of the
National Secreteriat for Research and Technology of Greece.

REFERENCES
1. Grignani F, Fagioli M, Alcalay M, Longo L, Pandolfi PP,
Donti E, Biondi A, Lo Coco F, Grignani G, Pelicci PG (1994):
Acute promyelocytic leukemia: from genetics to treatment.
Blood 83:10–25.
2. Biondi A, Rambaldi A, Pandolfi PP, Rossi V, Giudici G, Alcalay M, Lo Coco F, Diverio D, Pogliani EM, Lanzi EM, Mandelli F, Masera G, Barbui T, Pelicci PG (1992): Molecular
monitoring of the myl/retinoic acid receptor-␣ fusion gene in
acute promyelocytic leukemia by polymerase chain reaction.
Blood 80:492–497.
3. Hiorns LR, Swansbury GJ, Mehta J, Min T, Dainton MG, Treleaven J, Poeles RL, Catovsky D. (1997): Additional chromosome abnormalities confer worse prognosis in acute
promyelocytic leukaemia. Br J Haematol 96:314–321.
4. Langabeer SE, Grimwade D, Walker H, Rogers JR, Burnett
AK, Goldstone AH, Linch DC (1998): A study to determine
whether trisomy 8, deleted 9q and trisomy 22 are markers of
cryptic rearrangements of PML/RAR␣, AML1/ETO and
CBFB/MYH11 respectively in acute myeloid leukaemia. Br J
Haematol 101:338–340.
5. Dubois C, Schlageter MH, de Gentile A, Guidez F, Balitrand
N, Toubert ME, Krawice I, Fenaux P, Castaigne S, Najean Y,
Degos L, Chomienne C (1994): Hematopoietic growth factor
expression and ATRA sensitivity in acute promyelocytic
blast cells. Blood 83:3264–3270.
6. Workshop Report (1996): RT-PCR in acute promyelocytic
leukemia: second workshop of the European Retinoic Group.
Leukemia 10:368–371.
7. Jubashi T, Nagai K, Miyazaki Y, Nakamura H, Matsuo T,
Kuriyama K, Tomonaga M (1993): A unique case of acute
promyelocytic leukaemia (M3) developing into acute myeloblastic leukaemia (M1) and t(7;21) at relapse. Br J Haematol
83:665–668.
8. Desangles F, Vilain E, Arborio M, De Revel T, Flandrin G
(1995): t(15;17) hypergranular acute promyelocytic leukemia
(M3) developing into a t(3;6) M3 without t(15;17) at relapse.
Leuk Lymphoma 19:185–188.
9. Hatzis T, Standen GR, Howell RT, Savill C, Wagstaff M, Scott
GL (1995): Acute promyelocytic leukemia (M3): relapse with
acute myeloblastic leukemia (M2) and dic(5;17)(q11;p11).
Am J Hematol 48:40–44.
10. Todisco E, Testi AM, Avvisati G, Moleti ML, Cedrone M,
Cimino G, Mancini F, Amadori S, Mandelli F (1995): Therapy-related acute myelomonocytic leukemia following successful treatment for acute promyelocytic leukemia. Leukemia
9:1583–1585.
11. Bonomi R, Giordano H, Moreno P, Gallagher RE, Uriarte MR
(1998): Chimeric M3:M2 case of acute promyelocytic leukemia
(APL): differential responses to all trans retinoic acid (ATRA)
and chemotherapy. Blood 92 (suppl 1):604a (abstract 2492).
12. Pedersen-Bjergaard J, Pedersen M, Roulston D, Philip P (1995):
Different genetic pathways in leukemogenesis for patients presenting with therapy-related myelodysplasia and therapyrelated acute myeloid leukemia. Blood 86:3542–3552.

本文献由“学霸图书馆-文献云下载”收集自网络，仅供学习交流使用。

学霸图书馆（www.xuebalib.com）是一个“整合众多图书馆数据库资源，
提供一站式文献检索和下载服务”的24 小时在线不限IP 图书馆。
图书馆致力于便利、促进学习与科研，提供最强文献下载服务。

图书馆导航：
图书馆首页

文献云下载

图书馆入口

外文数据库大全

疑难文献辅助工具

