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Case report

The occurrence of blast crisis in chronic myeloid leukemia 
(CML) has been drastically reduced since the introduction 
of tyrosine kinase inhibitors (TKIs). Despite its rarity, blast 
crisis still represents a clinical challenge, with low remis-
sion rates and need of treatment intensification including 
allogeneic stem cell transplantation (Allo-SCT) [1]. PML-
RARα positive blast crisis of Ph + CML has been rarely 
described over the past two decades, with only seven cases 
arising during TKI therapy [2–8]. 

Herein, we report a unique case of PML-RARα-positive 
blast crisis (BC) arising during imatinib therapy and suc-
cessfully managed with all-trans retinoic acid (ATRA) and 
anthracyclines in combination with Asciminib, a first-in‐
class STAMP (Specifically Targeting the ABL Myristoyl 
Pocket) inhibitor after resistance to third-line Ponatinib 
therapy.

A 68-year-old male with a history of drug and alcohol 
abuse was diagnosed with CML, classified as low-risk 
according to the Sokal score in August 2022. Cytogenetics 
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Abstract
Promyelocytic blast crisis (BC) of CML is an extremely rare event, with only seven cases described as arising dur-
ing therapy with TKIs. We present a 68-year-old male who developed promyelocytic blast crisis 12 months after CML 
diagnosis and start of Imatinib therapy, confirmed by the concomitant presence of the t(15;17) and t(9;22) translocations 
in the leukemic cells. Molecular remission for the PML-RARA clone was achieved with standard acute promyelocytic 
leukemia induction therapy with ATRA and idarubicin. However, BCR-ABL showed resistance to first-line Dasatinib and 
second-line Ponatinib, principally due to the presence of multiple mutations in ABL1 kinase domain, including T315I. 
Hematological and molecular response was achieved with Asciminib, a first‐in‐class STAMP (Specifically Targeting the 
ABL Myristoyl Pocket) inhibitor in combination with pulsed ATRA as post-remission strategy. Of the 7 cases of promy-
elocytic BC reported in the era of TKI therapy for CML, this is the first case effectively treated with Asciminib therapy.
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at diagnosis was done but was not evaluable. He started on 
imatinib 400 mg/day.

Monitoring of the BCR-ABL1 transcript during imatinib 
therapy revealed 29% IS after 3 months indicating treatment 
failure according to ELN guidelines [9]. The patient admit-
ted poor adherence to therapy and was unwilling to switch 
to a second-generation TKI. At 9 months, BCR-ABL1 levels 
had decreased to 1.4% IS. Twelve months after starting ima-
tinib, the patient developed thrombocytopenia (70 × 10^3/
µL), that required temporary discontinuation of imatinib. 
However, subsequent blood counts revealed worsening 
thrombocytopenia (14 × 103/ul) and evidence of leukocy-
tosis (30 × 103/ul).

A peripheral blood smear showed 50% of abnormal 
hypergranular promyelocytes with bi-lobed and folded 
nuclei strongly suggestive of acute promyelocytic leuke-
mia (APL) (Fig. 1). Coagulation parameters showed typical 
APL-related disseminated intravascular coagulation (DIC) 
with hypofibrinogenemia.

A bone marrow (BM) study revealed 80% of abnormal 
promyelocytes blasts, confirmed by immunophenotype, 
this latter consistent with typical pattern of promyelocyte 
blasts (CD117/CD13/CD33/+; CD34/HLADR-). A diagno-
sis of APL blast crisis (BC) was confirmed by the detection 
of PML-RARα fusion transcript (BCR3) by RT-PCR. BCR-
ABL1 transcript at the time of disease progression was 51% 
IS.

Chromosome banding analysis revealed 46,XY, t(9;22)
(q34;q11.2), t(15;17)(q24;q21) in 10 metaphases with no 
metaphases harboring normal karyotype. The concomitant 
presence in blast cells of PML-RARα and BCR-ABL1 fusion 
transcripts was confirmed with interphase fluorescence in-
situ hybridization (FISH). (Fig. 1) Mutational analysis by 

high throughput next-generation sequencing (NGS) using 
Illumina platform (MiSeq) showed M244V (VAF 3%) and 
F359I (VAF 12%) mutations in the ABL kinase domain. 
FLT3-ITS mutational screening was also performed and 
resulted negative. Interestingly, a retrospective Q-PCR anal-
ysis of PML-RARα transcript by quantitative PCR showed 
the presence of a subclone (1.4%) already in the samples 
analyzed for BCR-ABL1 MRD during the chronic phase, 
one month before the diagnosis of BC (Fig. 2).

The patient started induction therapy for high-risk APL 
according to the AIDA2000 protocol, including ATRA 
and idarubicin, as elsewhere reported wihtout concomi-
tant administration of TKIs [9].  However, he developed 
atrial fibrillation after the third dose of idarubicin and did 
not receive the expected fourth idarubicin dose. Sixty-days 
after induction, the patient showed incomplete hematologic 
recovery and bone marrow examination showed hypocellu-
larity without blast infiltration. BM biopsy showed hypocel-
lularity (< 10%) in absence of blasts. Quantitative molecular 
studies revealed the absence of PML-RARα transcript but 
the persistence of BCR-ABL1 (37% IS).

Consolidation therapy for acute promyelocytic leukemia 
with arsenic trioxide (ATO) and ATRA was planned con-
sidering the cardiotoxicity occurred during anthracyclines 
therapy. However, the persistent bone marrow aplasia with 
transfusion-dependent anemia and thrombocytopenia, and 
the occurrence of clinical complications in the post-induc-
tion phase including pneumonia and gastric hemorrhage 
secondary to peptic ulcer, hampered the APL consolidation 
program.

Sixty days after induction the patient was started on 
pulsed ATRA (15 days on and 15 days off) and dasatinib 80 
mg/day. After 2 months of therapy, BCR-ABL1 transcript 

Fig. 1  Morphology (A), FISH (B) and karyotype (C ) analysis of PML-RARA-positive CML BC
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level showed only a mild reduction (16.4% IS) and mutation 
analysis by NGS revealed the increased VAF for two muta-
tions previously observed (M244V, VAF 15.2%; F359I, VAF 
33.2%), and the occurrence of additional mutations such 
as E225K (VAF 1.3%), I418V (VAF 4%), and T315I (VAF 
2.7%). NGS panel for myeloid genes did not reveal addi-
tional mutations. The presence of T315I mutation prompted 
a therapeutic switch to ponatinib at the starting dose of 30 
mg QD and the search for an available donor for allogeneic 
transplant. However, significant cardiac, pulmonary and gas-
trointestinal comorbidities rendered the patient ineligible 
to the transplant procedure. After 6 months of therapy with 
Ponatinib and pulsed ATRA, the patient showed negative 
PML-RARα transcript and progressive decrease of BCR-
ABL1 transcript (5% IS), with mild improvement of periph-
eral cytopenias. However, at 9 months from Ponatinib start, 
molecular biology showed increasing BCR-ABL transcipt 
up to 29% IS. NGS mutations disclosed increase in T315I 
VAF to 38%. In addition, the patient presented a new epi-
sode of atrial fibrillation, for which he underwent left atrial 
appendage closure (LAAC) procedure. In consideration of 
rise in BCR-ABL transcipt and cardiac complications the 
patients switched to Asciminib at the dose of 200 mg BID. 
After 5 months of Asciminib the patient showed reduction 
of BCR-ABL1 transcript to MR1 (3% IS) and significant 
improvement of peripheral cytopenias, reaching transfusion 
indipendence. The patient showed only grade 1 elevation of 
serum bilirubin.

At 20 months from diagnosis of PML-RARA blast-crisis 
the patients is in molecular CR for PML-RARA and MR1 

(3%IS) for BCR-ABL transcipt and is still receiving high-
dose asciminib and pulsed ATRA.

PML-RARα positive blast crisis arising during TKI ther-
apy is an exceedingly rare event with only 7 cases reported in 
the literature up to date, the majority occurring under imatinib 
[2–8]. BC-CML exhibits clonal and molecular heterogene-
ity, often presenting additional chromosomal aberrations and 
mutations in the BCR-ABL1 kinase domain [10, 11].  Our 
case raises important issues in BC pathogenesis and thera-
peutic management. The availability of sequential biologic 
samples for BCR.ABL1 monitoring allowed the identifica-
tion of PML-RARα transcript at the subclonal level already 
during the CP, when BCR-ABL1 transcript was apparently 
trending down. This suggests that the PML-RARα subclone 
may have been present in earlier phases of the disease and 
expanded during imatinib therapy, possibly due to selective 
pressure exerted by TKI treatment itself on the clone harbor-
ing both BCR-ABL1 and PML-RARα translocations.

Notably, NGS did not reveal any additional myeloid 
mutations at the time of blast phase, highlighting the impor-
tant role of PML-RARα in the pathogenesis of this type 
of myeloid BC [2–6]. BCR-ABL mutational events also 
retain a pivotal role in blast phase CML. Studies performed 
with NGS on the BCR-ABL1 transcript disclosed multiple 
events in the ABL kinase domain. These compound muta-
tional events are rare in CP-CML, however their frequency 
significantly increases in advanced disease, with the T315I 
mutations being the most commonly detected during dis-
ease evolution [10]. Previous cases of promyelocytic BC 
during CML are reported in Table 1, the majority occurring 

Fig. 2  Kinetics of PML-RARA 
and BCR-ABL transcripts during 
the disease course. BC,blast 
crisis; DASA,Dasatinib; 
PONA,Ponatinib
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under imatinib therapy. Our case is the first PML-RARa-
positive blast crisis of CML to have obtained hematologic 
remission and molecular response to first-in-class TKI ini-
hibitor Asciminib in the context T315I mutation showing 
clinical resistance to Ponatinib.

Asciminib is an allosteric inhibitor that binds to the 
myristoyl pocket of the BCR-ABL1 protein to induce 
a conformational change and lock the BCR‐ABL pro-
tein in an inactive confirmation. Limited studies of 
asciminib in CML BP are available. In the phase 1 study, 
CABL001 × 2101 (NCT02081378), 20 CP and 5 AP CML 
patients with T315I mutation were included. Among all 
patients with the T315I mutation, 88% achieved a com-
plete hematologic response by 12 months [11]. A MMR 
was achieved in 25% and 11% of those with CP CML and 
AP CML, respectively. In those with CP CML and the 
T315I mutation who were deemed to have resistance to 
ponatinib, 20% had a MMR at 12 weeks [11].  Our case 
showed rapid hematologic response to Asciminib with 
improvement of previous cytopenias, molecular response 
and only mild toxicity in a patients showing resistance to 3 
lines of TKIs including Ponatinib.

PML-RARα-positive blast crisis in CML is rare, but 
analogous to de novo APL, treatment with standard APL 
regimens is of choice in these patients during induction. 
However, post –remission therapy with TKIs should be tai-
lored based on BCR-ABL mutations. This case report shows 
in these context that asciminib is an effective treatment 
option for PML-RARA-positive blast crisis with T315I 
mutation recurring after Ponatinib therapy.

Author contributions  R.M., L.C., S.P., wrote the manuscript; 
P.P.,S.C.,T.O., A.N., E.C,. performed and interpreted laboratory analy-
sis; M.T.V, M.B., A.P., helped in data analysis and participated in data 
interpretation; L.F., E.O., A.R., G.P., A.B., A.C. helped in clinical man-
agement and data interpretation. All co‐authors revised the manuscript.

Funding  Associazione Italiana Ricerca sul Cancro (AIRC) Grant # 
21267.

Data availability  No datasets were generated or analysed during the 
current study.

Declarations

Disclosure  The authors have no relevant financial or non-financial in-
terests to disclose.

Ethics and consent to publish declarations  Informed consent was ob-
tained from the patienta nd approval was obtained from the reference 
ethics committee of Santa Maria goretti Hospital (Latina). The pro-
cedures used in this study adhere to the tenets of the Declaration of 
Helsinki.

Competing interests  Prof. Massimo Breccia, one of authors, serves as 
Editor-in-Chief of the journal.Ta

bl
e 

1 
R

ev
ie

w
 o

f t
he

 li
te

ra
tu

re
 o

n 
PM

L-
R

A
R

A
-p

os
iti

ve
 B

P 
of

 C
M

L
R

ef
er

en
ce

A
ge

/
G

en
de

r
C

M
L 

th
er

ap
y

Ti
m

e 
to

 
pr

og
re

ss
io

n 
to

 B
P

Sa
nz

 ri
sk

 
sc

or
e

C
yt

og
en

et
ic

s
A

PL
 B

P 
th

er
ap

y
A

llo
-S

C
T

O
ut

co
m

e

O
ku

 e
t a

l. 
[2

]
66

/F
Im

at
in

ib
16

 m
on

th
s

Lo
w

 ri
sk

46
,X

X
, t

(9
;2

2)
(q

34
;q

11
), 

t(1
5;

17
)(

q2
2;

q1
2)

 [2
0]

Id
ar

ub
ic

in
, A

ra
-C

 
an

d 
AT

R
A

N
o

m
C

R
 fo

r B
C

R
-A

B
L 

an
d 

PM
L-

R
A

R
A

C
hu

ng
 e

t a
l. 

[3
]

32
/M

Im
at

in
ib

6 
m

on
th

s
H

ig
h 

ris
k

46
, X

Y,
 t(

9;
22

) (
q3

4;
q1

1.
2)

, t
(1

5;
17

)(
q2

2;
q2

1)
AT

R
A

 +
 im

at
in

ib
N

ot
 re

po
rte

d
m

C
R

 fo
r P

M
L-

R
A

R
A

 a
nd

 
B

C
R

-A
B

L
H

oe
hn

 e
t a

l. 
[4

]
72

/F
Im

at
in

ib
23

 m
on

th
s

H
ig

h 
ris

k
46

,X
X

, d
er

(3
)t(

3;
15

)(
q2

1;
q1

5)
t(1

5;
17

)
(q

24
.1

;q
21

.2
), 

t(9
;2

2)
(q

34
;q

11
.2

), 
de

r(
15

), 
t 

(3
;1

5)
, d

el
(1

7)
(q

21
)

AT
R

A
 +

 A
TO

N
o

m
C

R
 fo

r P
M

L-
R

A
R

A
, 

M
R

D
 +

 fo
r B

C
R

-A
B

L.
 D

ea
th

 
af

te
r 2

 m
on

th
s

K
im

 e
t a

l. 
[5

]
35

/M
D

as
at

in
ib

26
 m

on
th

s
H

ig
h 

ris
k

46
,X

Y,
 t(

9;
22

)(
q3

4;
q1

1.
2)

(q
24

;q
21

)
Id

ar
ub

ic
in

, A
TR

A
 

an
d 

da
sa

tin
ib

It 
w

as
 

co
ns

id
er

M
ar

ro
w

 c
el

lu
la

rit
y 

re
co

ve
re

d,
 

bu
t d

id
 n

ot
 re

ac
h 

C
R

W
ol

an
in

 e
t a

l. 
[6

]
40

/M
Im

at
in

ib
D

as
at

in
ib

17
 m

on
th

s
Lo

w
 ri

sk
46

 X
Y,

 t(
9;

22
) (

q3
4;

q1
1.

2)
 t(

15
; 1

7)
(q

22
;q

21
)

AT
R

A
 +

 A
TO

 a
nd

 
ni

lo
tin

ib
N

ot
 re

po
rte

d
m

C
R

 fo
r P

M
L-

R
A

R
a;

 M
M

R
 fo

r 
B

C
R

-A
B

L
Pa

rs
i e

t a
l. 

[7
]

50
/M

B
os

ut
in

ib
24

 m
on

th
s

In
te

rm
ed

i-
at

e 
ris

k
46

, X
Y,

 t(
9;

22
) (

q3
4;

q1
1.

2)
 t(

15
;1

7)
(q

24
;q

21
) 

de
l (

17
) (

q2
3)

 [2
4]

AT
R

A
 +

 A
TO

 a
nd

 
ge

m
tu

zu
m

ab
N

ot
 re

po
rte

d
C

om
pl

et
e 

re
m

is
si

on
w

ith
 a

bs
en

t P
M

L/
R

A
R

α 
by

 F
IS

H
A

bi
ye

v 
et

 a
l. 

[8
]

19
/M

Im
at

in
ib

12
 m

on
th

s
Lo

w
 ri

sk
46

, X
Y,

 t(
9;

22
)

t(1
5;

17
)

AT
R

A
 +

 cy
ta

ra
-

bi
ne

 +
 id

ar
ub

ic
in

 
da

sa
tin

ib

Pl
an

ne
d

m
C

R
 fo

r P
M

L-
R

A
R

A
 a

nd
 

B
C

R
-A

B
L

C
R

, c
om

pl
et

e 
re

m
is

si
on

; m
C

R
, m

ol
ec

ul
ar

 c
om

pl
et

e 
re

m
is

si
on

; A
TR

A
, a

ll-
tr

an
s-

re
tin

oi
c 

ac
id

; A
TO

, a
rt

rio
xi

de
; M

R
D

, m
in

im
al

 re
si

du
al

 d
is

ea
se

; M
M

R
, m

aj
or

 m
ol

ec
ul

ar
 re

sp
on

se
; F

IS
H

, fl
uo

-
re

sc
en

ce
 in

 si
tu

 h
yb

rid
iz

at
io

n

1 3

121  Page 4 of 5



Annals of Hematology (2026) 105:121

4.	 Hoehn D et al (2013) t(15;17)(q24.1;q21.2)/PML-RARA in blast 
phase of chronic myelogenous leukemia: A rare form of clonal 
evolution. J Hematop 6:187–193

5.	 Kim B, Chi HY, Yoon YA, Choi YJ (2021) Promyelocytic blast 
phase of chronic myeloid leukemia, BCR-ABL1-positive: points 
to be considered at diagnosis. Ann Lab Med 41:328–332

6.	 Wolanin S et al (2020) PML-RARA fusion transcripts detectable 
8 months prior to promyelocytic blast crisis in chronic myeloid 
leukemia. Case Rep Hematol 2020:1–8

7.	 Parsi M, Budak-Alpdogan T (2020) Promyelocytic blast crisis of 
chronic myeloid leukemia in a patient undergoing therapy with a 
tyrosine kinase inhibitor. Cureus 12(3):e7217

8.	 Abiyev A, Zengin O, Erkut Onder M, Arslan S (2017) Presentation 
of chronic myeloid leukemia as promyelositic blastic transforma-
tion: a case report and literature review. Clin Case Rep Rev 3(6)

9.	 Lo-Coco F, Avvisati G, Vignetti M, Breccia M, Gallo E, Ram-
baldi A et al (2010) Front-line treatment of acute promyelocytic 
leukemia with AIDA induction followed by risk-adapted consoli-
dation for adults younger than 61 years: results of the AIDA-2000 
trial of the GIMEMA group. Blood 116(17):3171–9

10.	 Hochhaus A, Baccarani M, Silver RT et al (2020) European Leu-
kemiaNet 2020 recommendations for treating chronic myeloid 
leukemia. Leukemia 34:966–984

11.	 Hughes TP, Mauro MJ, Cortes JE et al (2019) Asciminib in 
chronic myeloid leukemia after ABL kinase inhibitor failure. N 
Engl J Med. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​o​​r​​g​​/​​1​0​​.​1​0​​​5​6​/​​N​E​J​M​o​a​1​9​0​2​3​2​8

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Open Access   This article is licensed under a Creative Commons 
Attribution-NonCommercial-NoDerivatives 4.0 International License, 
which permits any non-commercial use, sharing, distribution and 
reproduction in any medium or format, as long as you give appropri-
ate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if you modified the licensed 
material. You do not have permission under this licence to share 
adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Cre-
ative Commons licence, unless indicated otherwise in a credit line to 
the material. If material is not included in the article’s Creative Com-
mons licence and your intended use is not permitted by statutory regu-
lation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit ​
h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​r​g​​/​l​i​​c​e​n​​s​e​s​/​​b​y​​-​n​c​-​n​d​/​4​.​0​/.

References

1.	 Jain P et al (2017) Prognostic factors and survival outcomes in 
patients with chronic myeloid leukemia in blast phase in the tyro-
sine kinase inhibitor era: cohort study of 477 patients. Cancer 
123:4391–4402

2.	 Oku E et al (2007) Promyelocytic crisis of chronic myelogenous 
leukaemia during imatinib mesylate treatment. Acta Haematol 
117:191–196

3.	 Chung HJ, Chi HS, Cho YU, Park CJ, et al (2008) Promyelocytic 
blast crisis of chronic myeloid leukemia during imatinib treat-
ment. Ann Clin Lab Sci 38(3):283–6

1 3

Page 5 of 5  121

https://doi.org/10.1056/NEJMoa1902328
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

	﻿Asciminib and pulsed ATRA as post-remission therapy in T315I mutated PML-RARA-positive blast crisis of chronic myeloid leukemia
	﻿Abstract
	﻿Case report
	﻿References


