CASE REPORT

Combined asciminib and olverembatinib in blast-phase

chronic myeloid leukemia

Chronic myeloid leukemia (CML) is a clonal myeloprolifer-
ative disorder typically managed with BCR::ABL1 tyrosine
kinase inhibitors (TKI). However, it can progress from chron-
ic phase (CML-CP) to blast phase (CML-BP), during which
BCR::ABL1 kinase domain (KD) genetic variants (e.g., T315l,
Y253H) and aberrant activation of cellular bypass signaling
pathways contribute to multidrug resistance, complicating
treatment and potentially causing death. Allogeneic hema-
topoietic stem cell transplantation (allo-HSCT) remains the
only potentially curative option, but patients with advanced
disease that cannot revert to a second chronic phase (CP2)
have a heightened risk of relapse after transplantation.'?
Combining TKI with chemotherapy can improve efficacy,
but increases treatment-related toxicity.®? Therefore, it is
essential to facilitate an efficient and rapid reversal from
CML-BP to CML-CP.

Asciminib, an allosteric STAMP inhibitor, can overcome
ATP-competitive TKI resistance by specifically targeting and
binding to the ABL myristoyl. Olverembatinib, a third-gen-
eration (3G) TKI developed and approved in China, is in-
dicated for patients with CML-CP and accelerated-phase
CML (CML-AP) harboring the T375/ genetic variant, and for
adults with CML-CP who are resistant or intolerant to other
TKI.%¢ Co-administration of 3G TKI and asciminib may elic-
it synergistic anticancer effects.”® This report introduces
clinical data on the efficacy and safety of asciminib plus
olverembatinib in patients with CML-BP. The study was
performed according to the ethical rules of China.

Case 1

Case 1is a 51-year-old male who was diagnosed with CML-
CPin January 2025 at a primary hospital. He presented with
extramedullary infiltration of lymph nodes (LN) and was,
therefore, diagnosed as extramedullary blastic. He initially
received imatinib (400 mg daily [qd]) and achieved hemato-
logic remission. However, on March 2, 2025, a 7375/ genetic
variant was identified, and the LN metastases exhibited a
mixed phenotype of lymphoid (T-cell) and myeloid blasts.
Treatment was, therefore, switched to olverembatinib (40
mg, every other day [qod]). Follow-up bone marrow (BM)
aspiration on March 10 revealed the following: blast cells
comprising 28% of the sample, compound mutations (7375,
E255V, and E255K) with BCR::ABL1 fusion gene positivity of
68.32% (measured by quantitative real-time polymerase
chain reaction), and no changes observed in LN, indicating
treatment failure. After extensive discussions, the patient
declined chemotherapy.

On March 16, 2025, we began closely monitoring peripheral
blood (PB) smears daily for blast cell counts and variations

in LN size, while administering olverembatinib (40 mg, qod)
plus asciminib (80 mg, twice daily [bid]). The plan was to
transition to chemotherapy if this treatment regimen failed.
During treatment, PB smear tests demonstrated a gradual
decrease in blast cell counts. A follow-up BM aspiration
on March 27, 2025, revealed that blast cells had decreased
to 3%, indicating a return to CML-CP. In addition, no LN
enlargement was observed and the positron emission
tomography (PET) scans were negative. On April 4, 2025,
we documented that the patient had achieved complete
cytogenetic response (CCyR) with a BCR::ABLT Internation-
al Scale () of 3.029%. By June 9, 2025, the disease had
remained under control in CML-CP, and the patient had
achieved a BCR::ABLT* of 0.019%.

On June 19, 2025, the patient underwent transplantation.
The treatment timeline is outlined in Figure 1. During treat-
ment, the patient experienced grade 3 thrombocytopenia
and neutropenia, which were managed with supportive
transfusions and therapies, resulting in normalization of
neutrophil and platelet counts after seven days.

Case 2

Case 2 is a 37-year-old male who had presented with
leukocytosis and was diagnosed with CML CP in 2023.
Initial treatment was with imatinib (400 mg, qd); however,
this treatment failed after six months, with a BCR::ABLT1'*
of 97.82%. Treatment was switched to flumatinib (600
mg, qd), but severe hematologic toxicity (G3 anemia, G4
thrombocytopenia) prompted transition to dasatinib 50 mg
qd in February 2024. In March, 2024, a follow-up BM aspi-
ration revealed 21.5% blast cells. The treatment regimen
was then changed to a generic version of ponatinib plus
DCHG regimen (decitabine, cytarabine, homoharringtonine,
granulocyte colony-stimulating factor [GCSF]) from March
5 to 11, 2024.

In September 2024, BCR::ABL1 KD mutation testing iden-
tified a 7375/ genetic variant, with a BCR::ABLTS of 65.45%
(karyotype:50, XY, +Y, +9, t(9, 22)(q34 q11.2)x2,+21,+22[18]/46,
XY[2]), indicating treatment failure. The same month, the
patient was enrolled in a clinical trial examining the safety
and efficacy of TGRX-678 (an investigational STAMP inhib-
itor®) in CML intolerant or resistant to prior TKI treatment
(clinicaltrials.gov NCT05434312). He received an initial daily
dose of 240 mg, which was decreased to 120 mg because
of treatment-related thrombocytopenia. After platelet re-
covery, he resumed treatment at daily doses of 240 mg.
On December 5, 2024, a follow-up BM aspiration revealed
45% BM blast cells (karyotype: XY, +Y, +9, t(9 22)(q34;911.2)
x2, +21, +22[20]). In addition, testicular infiltration and the
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presence of a T375/ genetic variant indicated disease pro-
gression to CML-BP with acute myeloid features,” leading
to the patient’s withdrawal from the trial.

On December 14, 2024, treatment was changed to olver-
embatinib (30 mg, qod) plus BCL-2 inhibitor venetoclax
and hypomethylating agent azacitidine. However, due to
hematologic adverse events and financial constraints (he
only received venetoclax for 20 days), treatment was shift-
ed to olverembatinib monotherapy. In March 2025, a BM
sample revealed 35% blast cells. Given the failure of all
existing TKI treatments, coupled with the patient’s concur-
rent severe pneumonia and myelosuppression, the use of
high-dose chemotherapy was deemed unfeasible. Due to
concerns regarding treatment tolerance (previous grade 4
hematologic AE), a combination regimen of olverembatinib
(20 mg, gqod) and asciminib (40 mg, qd) was initiated on
March 12, 2025. Grade 4 neutropenia recurred during this
treatment; however, the patient’s condition improved after
GCSF therapy.

On March 20, 2025, flow cytometry analysis of a BM aspirate
detected approximately 4.5% of abnormal cells were detect-
ed. A follow-up BM aspiration on April 10, 2025, indicated

Diagnosis: CML-CP (extramedullary blastic)
Imatinib; 200 mg ( po/bid)

8.5% blast cells with a BCR::ABL'S of 96.24% (karyotype:
47, XY, +8, t(9;22)(934;911.2)[20]); the disease returned to
CML-CP and remained stable, with 2% blast cells noted on
May 8, 2025. Because of economic difficulties, the patient
declined allo-HSCT and died on July 18, 2025. The treat-
ment timeline is outlined in Figure 2.

European LeukemiaNet guidelines recommend that patients
in CML BP undergo allo-HSCT as early as possible, ideally
once they attain CP2.° Consequently, consensus guidelines
advocate for intensive chemotherapy, with or without TKiI,
as a bridge to transplantation, often tailored according to
mutation analysis. However, some patients cannot tolerate
intensive chemotherapy.

This study demonstrates for the first time the potential
utility of combining asciminib and olverembatinib in patients
with CML-BP. The findings indicate a rapid return to CML-
CP with tolerable AE, thus facilitating early allo-HSCT. In
Case 1, a patient with newly diagnosed CML-BP responded
positively to combination therapy. In Case 2, the patient
had multidrug-resistant CML-BP with resistance to both
olverembatinib and TGRX-678 monotherapy, yet rapidly
reverted to CP2 after the addition of asciminib to olver-

Olverembatinib; 40 mg qod + Asciminib; 80 mg, bid

Post-treatment evaluation
March 2, 2025

* Lymph node metastasis, exhibiting a mixed Wl A7, 05

phenotype of lymphoid (T-cell) and myeloid " BMblastoells: 3%

blasts
e  Mutation: BCR::ABLI1 T3151+

Reason for therapy change: Poor efficacy

disappeared

* PET scans: negative

2025.1 2025.3

]

Olverembatinib; 40 mg (qod)

Post-treatment evaluation

March 10, 2025

* BCR::ABLI'S: 68.32%

*  BM blast cells: 28%

*  Mutation: Compound (73151, E255V, and E255K)
«  FISH analysis: 99% (198/200)

Reason for therapy change: Poor efficacy

Post-treatment evaluation

* Lymph node enlargement had

Post-treatment evaluation Post-treatment evaluation
April 4, 2025 June 9, 2025
*+ CCyR * MMR
BCR::ABLI 'S: 3.029% e BCR::ABLI'S:0.019%
* Chromosome analysis: 46,

XY,[20] T

2025.4 2025.6

.

Patient underwent transplantation
on June 19, 2025

Post-treatment evaluation
July 21, 2025
* BM blast cells: 0.5%
* PB blast cells: 0%
* Flow cytometric analysis (of 750,000 nucleated cells)
» CD34+/CD117+ myeloid blast cells: 0.09%
» CD34-/CD117+ myeloid blast cells: 0.57%
» No significant abnormalities were observed
in either proportions/immunophenotypes
» BCR::ABLI™S: 0%

Figure 1. Outline of treatment schedule for Case 1. bid: twice daily; BM: bone marrow; CCyR: complete cytogenetic response;
CML-CP: chronic myeloid leukemia-chronic phase; FISH: fluorescence in situ hybridization; IS: International Scale; MMR: major
molecular response; PB: peripheral blood; PET: positron emission tomography; po: oral administration; qod: every other day.

Haematologica | 111 April 2026
1501



CASE REPORT

‘Kep Jayzo Aians :pob Ajrep
:pb fuoinesasiuiwpe Jeso :od faseyd dlUOIYD-BIWSYNS] PIO)SAW D1UOIYD :{dD-TIND ‘AJlep 821Mm1 :piq 'S]190 jewdouqe AjjeoidAlousydounwuwi Jo aouasald ayy suinsagsns
‘eTLdd pUe ‘LLLdD ‘Y€AD ‘€€AD ‘€LAD ‘YA-V1H passaidxa AjaAilisod s]190 asay3l ‘@3ueld U0I309318p Y3 UIYIIA "S]190 Pa3ea]dNuU JO %G Aj@3ewixoidde o) pa3unodde s)199
uolgaJs Josinoaud/ise|q 3eyl pajeanad sishjeue guired (301d Jop [DSS] 4181edS apIS/SHAD BIA) SISAjeue 21438W03AD MO14, ‘9SIN0D JuUdWIeaI]} 8yl 3noy3NoJayl pa4indd0 suoll
-BJ|paWw JO uo|3onpaJl asop pue Adesayi JO UOIFBNUIZUOISIP JUSIWIBIU| “1/s0LXFE 0 38 JUNOD 1180 POO]Q 9IYM pPaplodal 31S9MO0] 8yl Yim ‘(segeaul) 1192 poolq 994yl e
ul uoizonpau) eluadolhoued padojaasp jusized ayi ‘porsad siyl Suling ‘paiuswndopun aiam Adoeolys Jo suoljenjeas dn-mo1]0J aouls 919)dwWodUl S| UOIFBWIOJUI pUe ‘e]
-1dsoy JeuJalxa ue je palalsiujwpe sem uswigal Juswieal] o14109ds aylq ‘AjoAnoadsal ‘%460 PUB ‘%0 ‘%0 3B S]192 S1se|q dd PaMOYSs ‘420 ‘0T JOQUWSAON pUe ‘20T ‘9
JOQUIBAON ‘v20T ‘€T 4990300 U0 sjuaswssasse juanbasqns ‘[L](¢’LLb {vreb)(czie)AX 9v/[6L]zT+1c+TX(T LLb ¥£Db)(2T 6)1 6+A+ ‘AX ‘0§ :9]1404d dwosowolyd SUIMO]|0J BY3
pue ‘uoileInw OU ‘%G 0 3e S1selq (INg) MoJJew auoq ‘%l Je sise|q (dd) pooiq jesaydiiad ‘9609 40 (S|) 1e2S JeuoijeuUlaluU| 1gV:iiy¥Dg B POAISSOO M ‘4,Z0T ‘Ol 4890300
uQ "juawiealy 0] papuodsal Ajenniul aney o3 paseadde juaired ayl ‘yzOC ‘G 1O9qWIDI9(J UO JUBWISSOSSE 03 J0lid. "g 9SED 10} NPaYISs Juawiieal) Jo aulng g ainsid

Koeo1jJe 100d pue SV [eoI30[0JeWY 2I0AQS :dgueyd Aderday) 10) uosedy
%S"T S[PI ISe[q NG »
[ZIAX‘9p/[81]cc+ 12+ Tx(T 11D

rEP)(TT 61 6+ A+ *AX ‘0§ :SIsk[eue swosowon)
Koeorgye 100d pue (eruadojfooquiory) 4 opeis ‘eruoue

QJOURIS[OJUI JO 2SNBI2QG PIadMpal ISOp +ISIEL [TgV-"4Dg ‘UONBIA
quuIequsIdA|() 98ueyd Adeiay) 10§ uoseay 0/ O - .. € 9peId) SJUGAD ASIOAPY :d3ueyd Adeiay) 10y uosedy
T : %SV SO 1 [TV -804 o) b 1190 158
%S¢ SIPVISL[q INF  » $707 ‘L7 ISN3ny \cmo 14 ..M_ 8~ wM_ Nd -
S70T ‘6T Arenaqa 040 :S[[99 ISE[q INEL  * \e.o % _w Ehmm .
%E6'C] sy [TV 4D iy YA - GMWM Ho.wwmwaw.@x
§707 ‘1 Arenuep UON)BN[BAD JUIUIBII)-)SOJ AX 9y -SISAjeue swosowony - .
qUOIEN[EAD JUSWIILI}-}SOJ 10)9ej Sune[NUIS-AUO[0d NAIO[NULIL) = %9619 ‘st [TV
L-1d ‘Pb L-1( ‘Sux 7 $QuIuo)SuLIIBYOWO = €207 ‘01 13q0300
/8w g/ ‘ourpnezy + pb S gop “dn L-Td ‘sanoy 7] AI9A9 ‘Sur ST ‘ouIqeaeif) = UONBN[BAD JUSWIBI.I)-)SOJ
duwrex Sw (gp-00] $XB[P0)OUIA + S-1d ‘Sur O] ‘QUIqEINI( = asn djeuId)e
poIp judney (pob) Su g¢ ‘qrupequireaig FDHOA snid asn deurd)e {pb Sw ¢1/Sp (qruneuod ‘od ‘pb) Sur 007/00+/009 ‘qrunewngy

' t ' 1

81°.°620¢C €6e0c ¢l'veoc 61¥20c €veoc (A {A\ 4 L°€20¢ [ARTA 4

; ‘
UoISNIJo [eInd[d :JUSAD ISIOADE JUOTIOWS] Koworgyo 100d pure (BmadonKo0qUIOT) b OpE3 H
%GS'8 S[[20IsB[q NG ‘eruioue ¢ opeIS) SJUSAS SIAPY aSueyd Adesdy) 10§ uosEIY E Koro1jye 100 :a8ueyd Adeiay) 10j uoseay
Y%L SIE0Ise[Q dd o 0419 S[[P01SEq *K0BI11J9 100 :98ueyd AdeIa) 10§ uosedy PIAISSQO SUOBINWE ON o
loz]( Tibiyeb)(ez-on PZ0T 0T 10quiasa( [8do]1z+(z TTbpEb)(zzioN 6+ %S b 1SI[ ISE[q INF  *
‘8+°AX ‘Lp 'SIsA[eue swosowony) . (WONEI[IUI IE[NONSO) M) %G S0 1Eq NG« AT WPLOS~Ly/[TIIZ 11D Heb)(ZTion % S[[0158[q dd
+HISIEL I'TGV--dOd “UOBININ  » 048 S[P01SLIq Fd ‘AX ‘O :SISA[eUR QWIOSOWON]) o [oZl(z 11bsyEb)(Tzion
%YC96 o1 [TAV " 4Dd l0zlze+1at $70T ‘ST YIIBIA ‘AX ‘Of :SISA[eUB QWOSOWOIY)) o
BN LI bt il o M .4 S ST SOOI « %S 1T SIPOISLIq NE %ES'L6 s [TTV" 4G »
%1 SI0ISEIq dd -« +ISISL IT9V:YDq ‘UONeImN PT0T °S YdIe N €707 ‘0z dunp
ST0T ‘0T WIBIA Vb 7T i TTAV- O o UONEN[BAD JUIUIIBAL-)SOJ UONEN[BAD JUSUIIBIL)-)SOJ
UOBEN[EAS JUSULERN-350d PZ0T S 1quILdR( od ‘pb 3w (¢ ‘qruneseq (prq/od) Sux 7 ‘qrunewy
pb ‘3ur op ‘qrunursy LUODEN[EAD JUSUIBAI-)SO dD-TIAD :sisouselq

+POb 3ut 07 {qIUBEqUIBIAIO asn ayeusd)E ‘Sur OTL/0PT ‘8L9-XUADL

Haematologica | 111 April 2026

1502



CASE REPORT

embatinib. These observations suggest that dual inhibition
targeting distinct BCR::ABL1 sites may overcome the resis-
tance encountered with traditional ATP-competitive TKI. In
addition, allosteric ligands may synergistically enhance the
antileukemic activity of TKI.

Preclinical studies suggest that asciminib exhibits syner-
gistic effects when combined with traditional TKI.” Synergy
mechanisms may include: 1) conformational locking, in that
asciminib stabilizes the inactive state of BCR::ABL1, enhanc-
ing ponatinib binding to resistant mutants; 2) overcoming
compound mutations: asciminib + ponatinib eradicated
T315l-containing IMP-R clones (e.g., T3151+H396R Y253H) in
murine models; and 3) the combination inhibited expansion
of resistant subpopulations. Eide et al." first reported the ef-
fectiveness of combining ponatinib and asciminib in patients
with CML-CP harboring the BCR::ABL1 T315//E355G variant.
Ponatinib and asciminib exhibit a three-tiered synergistic
mechanism (conformation-occupancy-signaling pathway)
against BCR::ABL17 compound mutations. Critically, the
binding pockets for ponatinib and asciminib do not overlap,
allowing simultaneous saturation at clinically achievable
concentrations. Concurrent targeting of two distinct sites
elevated the mutation barrier and reduced the emergence
of in vitro resistant clones by >100-fold. Furthermore, due
to their divergent pharmacokinetic pathways, synergistic
efficacy could be maintained at lower individual doses,
potentially reducing toxicities.

Similarly, Hall and colleagues™ documented clinical effica-
cy of the asciminib-bosutinib combination in overcoming
TKI resistance in patients with CML CP. Clinical trials (e.g.,
clinicaltrials.gov NCT03578367 and NCT02081378) are eval-
uating effects of asciminib plus TKI among newly diagnosed
patients, previously treated with at least one other TKI, and
relapsed CML-AP or CML-CP®" The study demonstrated
that asciminib combined with TKI provided rapid efficacy
in CML-CP/AP patients, but was less well-tolerated than
asciminib monotherapy. In the subset of patients who may
respond to this proposed combination therapy, one potential
benefit is that it offers greater efficacy (vs. monotherapy);
this may prevent TKI switching that might result in the
development of treatment-resistant mutations.

These case reports present the first empirical evidence
supporting the feasibility of this combination treatment
strategy in patients with CML-BP, providing a rationale for
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its prospective evaluation in a clinical trial. Future larger
studies are warranted to validate these findings and define
potential mechanisms.
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