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Introduction
• Acute lymphoblastic leukemia (ALL) 

uncontrolled proliferation of abnormal, immature lymphoid cells 
resulting in clonal accumulation in the BM, blood, and extramedullary sites
 

• Occurring in both children and adults, more frequent in children
A peak incidence in those aged 1–4 years 
The lowest incidence in those aged 25–45 years

• The two main types of ALL 
B-cell ALL (B-ALL) and T-cell ALL (T-ALL)

1

Terwilliger T. Blood Cancer J 2017;7(6):e577.Malard F. Lancet 2020;395(10230):1146-1162. Puckett Y.  Acute Lymphocytic Leukemia. StatPearls;2023



https://www.worldometers.info/world-population/thailand-population/

Incidence of acute lymphoblastic leukemia
Age-standardized incidence rate (ASIR)Incidence rate

Thailand ~ 1:100,000 population

Pagliaro L, et al. Nat Rev Dis Primers 2024;10(1):41.

Population: 71 million Estimated incidence of ALL = 700++ patients/year



Terwilliger T. Blood Cancer J 2017;7(6):e577.Malard F. Lancet 2020;395(10230):1146-1162. Hu Y. Hematol Oncol 2022;40(1):92-104.

Today, 
focusing on adults ALL

(excluded R/R ALL)



Risk factors of ALL
Congenital syndrome:
Down’s syndrome, Fanconi anemia, 
ataxia telangiectasia, Bloom syndrome, 
Nijmegen breakage syndrome

Inherited variants:
RID5B, IKZF1, CEBPE, CDKN2A or CDKN2B
PIP4K2A, ETV6
Constitutional translocation:
rob(15;21)(q10;q10)

Single nucleotide polymorphisms:
rs12402181 in miR-3117
rs62571442 in miR-3689d2

Rare germline mutations:
PAX5, ETV6 and p53

Environmental exposure:
Benzene, ionizing radiation,

Previous chemotherapy, pesticide
EBV, HIV Malard F. Lancet 2020;395(10230):1146-1162.



Pagliaro L, et al. Nat Rev Dis Primers 2024;10(1):41.

Pathophysiology: signaling pathways involved in ALL

B-cell ALL T-cell ALL

BCR TCR

NOTCHHedgehog signal(75-80%) (20-25%)



Diagnosis and Risk stratification2
Lymphoblast ≥20% in PB or BM

Risk stratification is crucial 
to optimize treatment



Gökbuget N. Blood 2024;143(19):1891-1902.

ELN2024 recommendations (Adults ALL)

Basic standard:
All should be performed

MRD:
At diagnosis and followed pt

MRD: Measurable residual disease
LL: Lymphoblastic Lymphoma



Immunophenotyping → MFC

B-lineage ALL CD19, CD22, cCD79a (minimal requirement)

TdT, CD10, CD20, cIgM, sIg kappa or lambda
(aberrant coexpression of 

myeloid markers can be detected ~40%)

Pro-B: CD10- → often assoc. t(4;11)/KMT2A
Common-B: CD10+/ cIgM-
Pre-B: → often assoc. t(1;19)/TCF3::PBX1cIgM+/ sIg-
Mature-B: sIg+, CD20+

T-lineage ALL cCD3, CD7 (minimal requirement)

TdT, CD1a, CD2, CD5, CD4, CD8, TCR 𝛂/𝛃 or 𝛄/𝜹

Pro-T:
Pre-T:
Cortical-T (thymic):
Mature-T:

only cCD3+, CD7+
CD2+, CD5+

CD1a+
sCD3+, CD1a-, CD4+ and/or CD8 +

ETP-ALL
+ weak CD5
+ ≥ 1 myeloid/stem cell markers

Gökbuget N. Blood 2024;143(19):1891-1902.

Cytogenetics and molecular testing
(karyotyping, FISH, reverse transcriptase PCR, NGS)



Prognostic factors of ALL

Gökbuget N. Blood 2024;143(19):1891-1902.

(High risk or Adverse risk)



Main genetics subtype of B-ALL

Malard F. Lancet 2020;395(10230):1146-1162.

Poorer prognosis mutations appear in AYA and Adults ALL compared to childhood ALL



Gökbuget N. Blood 2024;143(19):1891-1902.

Molecular 
subgroup of 

B-ALL



Gökbuget N. Blood 2024;143(19):1891-1902.

Molecular 
subgroup of 

T-ALL



Therapeutic strategies3

Malard F. Lancet 2020;395(10230):1146-1162.

Allogeneic hematopoietic stem cell transplantation is a consolidation treatment primarily 
undertaken by high-risk patients or those with persistent MRD.



Importance of pre-transplant management

‘Treatment is usually risk-adapted using prognostic factors 
and course of MRD for treatment decision’

(regarding intensity of chemotherapy, use of immunotherapies, indication for stem cell transplantation)

Gökbuget N. Blood 2024;143(19):1903-1930.



ELN2024 treatment recommendations
(Adults ALL)

Gökbuget N. Blood 2024;143(19):1903-1930.

Recommended for adult ALL
Pediatric-based
Age (AYA, Older)
Subset (Ph, Ph-like)
MRD



Ph negative ALL

Infant regimen

Ph positive ALL

Pediatric regimen

AYA regimen

Adults regimen

Older Adults regimen

Adults regimen
Pediatric regimen

Gökbuget N. Blood 2024;143(19):1903-1930.



Ph negative ALL



s

Pediatric-based chemotherapy in adults ALL

• Meta-analysis 25 out of 27 reports
➔ favored pediatric-based approach as standard of care (SoC)

• Up to 45 to 55 years, overall survival (OS) improved ~ 60%

Siegel SE. JAMA Oncol 2018;4(5):725-734.

The typical compounds are 
 corticosteroids (especially dexamethasone [Dexa])
 vincristine
 antimetabolites (6-thiopurines, cytarabine,and methotrexate) 

asparaginase (ASP; pegylated or not)
plus 
 intensive supportive care
 avoidance of inappropriate dose reductions/delays
 a risk-adapted SCT

CR ~90%
Refractory ~5%
Induction death~5%



Consolidation
• Outcome is best with rotational multidrug cycles consisting of 

 HD-MTX and HD-AC (CNS-penetrating agent)
 PEG-ASP and other drugs

• Average duration ≥6 months (6 to 8 total courses)

• HD-AC, HD-MTX, etoposide, and cyclophosphamide 
 ➔ improve outcome of high-risk subsets & T-ALL

Gökbuget N. Blood 2024;143(19):1903-1930.

HD-AC 4-8 doses at 1-3 g/m2

HD-MTX 1-1.5 g/m2

(higher up to 3-5 g/m2)
➔prefer for high-risk and T-ALL

HD-MTX: high-dose methotrexate
HD-AC: high-dose ara-C (cytarabine)

No single regimen can be recommended as SoC 
(Heterogenous protocols with comparable results)



Frontline targeted therapy in Ph-negative B-ALL
• Anti-CD20 antibodies (Rituximab/Ofatumumab)
• Anti-CD22 conjugated calicheamicin (Inotuzumab)
• Bispecific CD19/CD3 antibody (Blinatumomab)

CD20 CD22 CD19



Gökbuget N. Blood 2024;143(19):1903-1930.

Anti-CD20 antibodies (Rituximab/Ofatumumab)
30-50% of adult B-lineage (B-LIN) ALL → express > 20% poor OS, higher relapse

Decrease relapse risk, leading to increase rate of SCT

using R irrespective of CD20 expression = failed to demonstrate a benefit

CD20: Surface of all B-cell →

Rituximab should include ≥ 8 doses



Anti-CD22 antibody (Inotuzumab)
CD22: Surface glycoprotein inhibit B-cell signaling → nearly all of adult B-ALL → express approx. 70% blasts

INO-VATE: approved for R/R B-ALL 0.8 mg/m2 d1 then 0.5 mg/m2 d8,d15 (21-day cycle)
0.5 mg/m2 d1,d8,d15 (28-day cycle)if CR/CRi:

CR/CRi 
MRD negative

InO vs. standard chemo
80.7% vs. 29.4%
78.4% vs. 28.1%

AE of special interest: Veno-occlusive disease
InO induction x 3 then

Age-adapted chemotherapy
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Gökbuget N. Blood 2024;143(19):1903-1930.

Blinatumomab

Increase MRD response

Improve survival !!



E1910-ACRIN Phase III
Consolidation chemotherapy ± Blinatumomab in MRD negative Ph-neg B-ALL

Patients aged 30-70 yr 
with newly diagnosed 
BCR::ABL1-negative

 B-ALL
(N = 488)

Blinatumomab + 
Chemotherapy‡

(n = 112)

Chemotherapy§

(n = 112)

BFM-type regimen*
(N = 488)

HD-MTX + 
PEG-ASP
(n = 333)

Induction Intensification

CR/CRi

Stratified by age (< or >55 yr), CD20 status, rituximab use, 
HSCT intent, MRD at randomization

Consolidation Maintenance¶

P
O
M
P

MRD†^‖

MRD-
(n = 224)

4-cycle

4-cycle

Primary endpoint: OS in MRDneg patients

*Regimen adapted from E2993/UKALLXII trial, including extended remission induction, addition of PEG-ASP for patients <55 yr of age, and addition of rituximab for CD20+ disease. †MRD 
assessed centrally by 6-color flow cytometry, with cutoff of ≤0.01% for MRD negativity. ^286 patients underwent MRD assessment, with 224 being negative and 
62 being positive. ‖After blinatumomab regulatory approval in March 2018 for MRDpos BCR::ABL1neg B-ALL, MRDpos patients were assigned to blina arm and no longer randomized. ‡Two 28-day 
cycles of blina → 3 cycles of CT → 1 cycle of blina → 1 cycle of CT →  1 cycle of blina; 72% received 72-hr or 96-hr infusions. §Four cycles of consolidation CT.   
¶2.5 yr of maintenance POMP timed from start of intensification. Patients could undergo alloHSCT at discretion of treating phy sician, ideally after first 2 cycles of blina in experimental arm or at 
any time following intensification in control arm. 

Secondary endpoints: MRD status, RFS Litzow MR, et al. NEJM 2024;391(4):320-333.



4-cycle of Blinatumomab
+

4-cycle of chemotherapy

2x Blinatumomab

1x Blinatumomab

1x Blinatumomab

3x Chemotherapy

1x Chemotherapy

4-cycle of chemotherapy

4x Chemotherapy

Litzow MR, et al. NEJM 2024;391(4):320-333.



Litzow MR, et al. NEJM 2024;391(4):320-333.



OS in Patients Who Were MRD(–): < 55 Years of Age OS in Patients Who Were MRD(–): ≥ 55 Years of Age

OS and RFS benefit in only subset of < 55 years of age

• RFS benefit was also observed in patients with MRD negativity, regardless of if they were < 55 years or ≥ 55 years 
‒ < 55 years of age: 3-year RFS was 87% in the blinatumomab arm vs 70% in the chemotherapy only arm (HR: 0.31 [95% CI: 0.14–0.69])
‒ ≥ 55 years of age: 3-year RFS was 69% in the blinatumomab arm vs 57% in the chemotherapy only arm (HR: 0.74 [95% CI: 0.39–1.43])



Litzow MR, et al. NEJM 2024;391(4):320-333.



E1910-ACRIN: Conclusion

MRD negative Ph neg B-ALL

Blinatumomab-based
consolidation

improved survival

Litzow MR, et al. NEJM 2024;391(4):320-333.



Frontline targeted therapy in Ph-negative B-ALL
• Anti-CD20 antibodies (Rituximab/Ofatumumab)
➔Rituximab: at least 8 doses, most studies combined to Adults regimen
➔Ofatumumab: failed to demonstrate survival benefit 

(historically compared to Rituximab)

• Anti-CD22 conjugated calicheamicin (Inotuzumab)
• Bispecific CD19/CD3 antibody blinatumomab (Blinatumomab)
➔ encouraging results



Maintenance therapy (MT)
• MT is strongly recommended in all patients !
• Long-term drug exposure to eradicate MRD !

• MT was not tested in randomized trials but
 any attempts to omit maintenance = inferior outcomes
 insufficient MT = worsen OS

Schmiegelow K. J Ped Hemato Oncol 2014;36(7):503-517.
Landsburg DJ. AJH 2013;88(8):657-660.

Hayakawa F. Blood Cancer J 2014;4(10):e252. 

MP, MTX – main drug
POMP (MP, MTX, Prednisolone, Vincristine)
2-2.5 years is recommended
3-month interval of MRD is suggested



Ph negative ALL
• Preferred pediatric regimen
• Add on frontline targeted therapy (CD20,CD22,CD19 targeting)
• Maintenance therapy



Ph positive ALL



Frontline treatment Ph+ ALL
• Intensive chemotherapy strategy

• Intensive chemotherapy + TKI

• De-intensified regimen
• Low intensity chemotherapy + TKI
• Steroids + TKI induction followed by chemotherapy
• Chemotherapy-free strategy

• Steroids + TKI
• Blinatumomab + TKI



Frontline treatment Ph+ ALL
• Intensive chemotherapy strategy

• Intensive chemotherapy + TKI

• De-intensified regimen
• Low intensity chemotherapy + TKI
• Steroids + TKI induction followed by chemotherapy
• Chemotherapy-free strategy

• Steroids + TKI
• Blinatumomab + TKI

HyperCVAD, GMALL
Pediatric-adapted

etc.

Duration
Dosing
Choice

TKIs



Key phase 3 randomized studies in Ph+ ALL

Chemo intensity:
Induction

Consolidation

Lower intensity = higher CR, lower early death, similar survival 

Higher intensity = similar CR & early death, but higher EFS (not OS) 

TKIs: (compared to IM)

DAS: Higher EFS & OS

PON: Higher MR4, similar survival
(short f/u time)

Luskin MR. ASH Edu Program 2024.page 78-85.

IMATINIB

NILOTINIB

DASATINIB

PONATINIB

Pediatrics 
Ph+ALL



2G (DAS,NIL) and 3G (PON) TKI based – Ph+ALL

Gökbuget N. Blood 2024;143(19):1903-1930.



2G (DAS,NIL) and 3G (PON) TKI based – Ph+ALL

Gökbuget N. Blood 2024;143(19):1903-1930.



2G (DAS,NIL) and 3G (PON) TKI based – Ph+ALL

Gökbuget N. Blood 2024;143(19):1903-1930.



2G (DAS,NIL) and 3G (PON) TKI based – Ph+ALL

Luskin MR. ASH Edu Program 2024.page 78-85.

DAS-based
NIL-based

PON-based



2G (DAS,NIL) and 3G (PON) TKI based – Ph+ALL

Luskin MR. ASH Edu Program 2024.page 78-85.

+ High-intensity chemo



2G (DAS,NIL) and 3G (PON) TKI based – Ph+ALL

Luskin MR. ASH Edu Program 2024.page 78-85.

+ Low-intensity chemo



Choice of TKIs (in chemo + TKI)
1G TKI 2G TKIs
Imatinib

Nilotinib
Dasatinib

HyperCVAD

CR 90-93%, AlloSCT 30-46%

5Y-OS 38-43%

Daver N, et al. Haematologica 2015;100:653-661.

Fielding AK, et al. Blood 2014;123:843-850.

HyperCVAD, JALSG,
etc.

DAS
CR 88-100%, AlloSCT 17-74%

5Y-OS 46-81%

NIL

CR 83%, AlloSCT 53%

5Y-OS 45%

Sugira I, et al. Blood Adv 2022;6:624-636.

Liu B, et al. Ann Hematol 2019;98:633-645.

IM

Shen S, et al. JAMA Oncol 2020;6:358-366.

Ravandi F, et al. Cancer 2015;121:4158-4164.

Ravandi F, et al. Blood Adv 2016;1:250-259.

Any relapse

CIR: Cumulative incidence of relapse

4Y-EFS

71%

49% 4Y-OS

88%

69%

4Y-CIR
Isolated CNS

DAS IM

19.8% 34.4%

2.7% 8.4%

2G TKIs

Higher remission

Allow more AlloSCT

Superior survival



Choice of TKIs (in chemo + TKI)

3G TKI

Ponatinib

Jabbour E, et al. Lancet Oncol 2015;16:1547-1555.
Jabbour E, et al. Lancet Hematol 2018;5:e618-e627.

Trend better survival in non-AlloSCT (6mo-analysis)

HyperCVAD
CR 100%, CMR 84%

 AlloSCT 22%

5Y-OS 73%5Y-EFS 68%

Non-AlloSCT AlloSCT
5Y-OS 86% 69%

(p=0.08)

+



Ponatinib vs. Imatinib as Frontline Ph+ ALL
Matching adjusted indirect comparison (MAIC) study

2 Ponatinib studies

Phase 2:
MDACC

Pona + HyperCVAD

Phase 2: 
GIMEMA LAL1811

Ribera JM, et al. Adv Ther 2023;40:3087-3103.

Pona + Steroid

Phase 3:
GRAAPH-2005

IM + HyperCVAD

IM + RIC

Phase 2:
NCT00038610

IM + HyperCVAD

Phase 2:
CSI57ADE10

IM monotx then
Age-adapted chemo+IM

3 Imatinib studies

(n = 87) (n = 44)

(n = 133)

(n = 135)

(n = 54) (n = 55)

Propensity score-like regression 

Baseline characteristics
Clinically validated prognostic factors

3G TKI
Ponatinib

1G TKI
Imatinib



Ponatinib vs. Imatinib as Frontline Ph+ ALL
Overall survival analysis

Ribera JM, et al. Adv Ther 2023;40:3087-3103.

Pona +HyperCVAD unadjusted

Pona +HyperCVAD adjusted

IM+Hype rCVAD

Pona +steroids unadjusted

Pona +steroids a djusted

IM+c hemothe rapy

3G TKI + Chemo
Better survival than 1G TKI

+ HyperCVAD + Steorid/Age-adapted chemo



Ph+ALL key points

Chemo intensity

Induction

Consolidation

Lower intensity = higher CR, lower early death, similar survival 

Higher intensity = similar CR & early death, but higher EFS (not OS) 

TKIs (compared to IM)

Preferred 2G or 3G TKIs



Ph+ ALL

Gökbuget N. Blood 2024;143(19):1903-1930.



Chemotherapy-free & Blinatumomab in Ph+ ALL

a ongoing studies
Luskin MR. ASH Edu Program 2024.page 78-85.



Role of SCT in ALL



Role of SCT in ALL (overall)

Master S. Anticancer Research 2019;39(4):1899-1906.

Effect of stem cell transplantation in Adults ALL
(NCDB: national cancer database)

N = 17,504

Relative to patients who were treated with 
chemotherapy only, the patients who got 
chemotherapy and stem cell transplant 
had a decreased risk of mortality by 39%.

Of the 5,409 patients aged of 18 and 39 years 
i.e. adolescent and young adults (AYA),
no statistically significant survival difference 
was found between patients treated with stem 
cell transplant and those not.

10y adjusted survival

50%

30%

Chemo+SCT

Chemo only
HR 0.61 (95%CI: 0.55-0.67)



AlloSCT in CR1: Ph neg ALL

• Most of the trials demonstrated a beneficial effect of MSD-SCT 
(vs. AutoSCT or Chemotherapy)

• However, these studies were performed before the era of 
routine assessment of MRD and with non–pediatric-based 
comparator arms



Dhedin N. Blood 2015;125(16):2486-2496

RFS OS

AlloSCT in CR1: Ph neg ALL (pediatric-inspired Rx)



Dhedin N. Blood 2015;125(16):2486-2496

RFS OS

AlloSCT in CR1: Ph neg ALL (pediatric-inspired Rx)

MRD+: HR 0.40 (0.23-0.69); p = 0.001 MRD+: HR 0.41 (0.23-0.74); p = 0.002

AlloSCT AlloSCT

AlloSCT in CR1: Survival benefit in MRD-positive after pediatric-inspired Rx 

Subgroup of MRD response



Kebriaei P. Biol Blood Marrow Transplant 2012;18:584-92

5Y-OS: 43% vs. 16%

CR1 vs. CR2

p = 0.002(n = 102)

AlloSCT in CR1 = better OS benefit

AlloSCT in CR1 or CR2 (Ph+)



AlloSCT in CR1 better OS

* Support the role of AlloSCT at CR1 in Ph+ ALLI: Imatinib, D: Dasatinib, N: Nilotinib, P: Ponatinib

# EFS

Saleh K, et al. Cancers 2022;14:1805

This benefit were less clear in 2G & 3G TKIs combination



Impact of CMR in Ph+ ALL

Short N, et al. Blood 2016;128:504-507.

MRD assessed at CR & 3-month

MMR: 3-log reduction BCR/ABL1 (<0.1%)

n = 85, ND-Ph+ ALL

(RQ-PCR for BCR/ABL1)

Non-AlloSCT analysis

Molecular response

4Y-RFS: 63%

4Y-OS: 66%
(even not receive AlloSCT !!)

CMR at 3-month: Better RFS, OS

CMR: MRD negative (<0.01%)

At CR

At CR

At 3-mo

At 3-mo

RFS

OS

27.0%

46.0%

27.0%

TKIs

IM

DAS

Pona

HyperCVAD +

Sasaki K, et al. Cancer 2021;127:2648-2656.

Ponatinib
Less relapse
Better OS

AlloSCT- not prognostic!

FU study



+ High-intensity chemo + Low-intensity chemo Chemo-free Rx

Ph+ ALL in the new era



Ph+ ALL

Gökbuget N. Blood 2024;143(19):1903-1930.





Ph-like ALL
(BCR::ABL1-like ALL)



Ph-like ALL (BCR::ABL1-like ALL)
10-30% of B-ALL 

(B-other: Ph neg without defining molecular abnomalities e.g., KMT2A, hypodiploid, hyperdiploid)

Gene expression profile: similar to Ph+ ALL

Diagnosis
110 gene probe sets
257 gene probe sets

Prediction analysis of microarrays (PAM) classifier
(only 9 probe sets overlapped between 2 lists)

Remain challenging and there is not standard of testing!!

15-gene LFS (Low-density array: LDA) gene expression card
(87% concordance to PAM)

Identify poor outcome patients
and tyrosine kinase fusion genes 

Jain N. Blood 2017;129(5):572-581.
Gökbuget N. Blood 2024;143(19):1903-1930.

BCR::ABL1-like predictor using RT-qPCR
(using 9 overexpressed genes)

JAK/STAT | RAS | CRLF2



Frequency of Ph-like ALL subtype
CRFL2 rearranged JAK2 mutant

CRFL2 rearranged JAK2 wild-type

CRLF2 rearrangement 
~ 50% of Ph-like ALL

(ABL1, ABL2, CSF1R, and PDGFRB)

(FLT3, IL7R, SH2B3, JAK1/3, 
TYK2, IL2RB, and TSLP)

(KRAS, NRAS, NF1, PTPN11, and BRAF)

Hunger S. Blood 2015;125(26):3977-3987.
Gökbuget N. Blood 2024;143(19):1903-1930.

5 major subclasses
1. CRLF2 alterations (50%)

2. ABL1-class fusion (11-14%)

3. JAK2 rearrangment (7-8%)

4. EPOR rearrangement (3%)

5. Others JAK/STAT, Ras (25-29%)



Tran TH. Blood 2025;145(1):20-34.

AYA-ALL



Gökbuget N. Blood 2024;143(19):1903-1930.

Younger adults (AYA) 21-39Y : 28%
Older adults      > 39Y    : 20-24%

Ph-like ALL incidence (PAM-classifier) in US cohort



MRD response and prognosis (Ph-like ALL)

• 70% of Ph-like ALL ➔ remained MRD positive
• Inferior EFS and OS 
• Impact of MRD response are conflicting
• Aiming MRD negativity retains prognostic importance

Gökbuget N. Blood 2024;143(19):1903-1930.



Ph-like ALL: treatment
Several of preclinical data and anecdotal reports

Blinatumomab
Inotuzumab

Imatinib
Dasatinib

ABL1-class fusion

JAK2 fusion
EPOR rearrangement

JAK/STAT 

Ruxolitinib
(preclinical)

Ponatinib

For clinical practice ➔ identify ABL1-fusion (FISH) + MRD-based Rx modification
Offering AlloSCT and/or targeted tx 
(because of poor MRD response in most of patients)

No studies confirming SCT benefits
Gökbuget N. Blood 2024;143(19):1903-1930.



T-ALL and T-LBL



T-ALL and T-LBL
• T-ALL: 25% of adults ALL → LBL 80-90% are T-cells (T-LBL)
• Treatmen: similar to B-ALL including pediatric inspired regimen 

T-ALL T-LBL

T-LBL
    70%  thymic subtype (favorable)
    18%  early T subtype (worse)
       9%  mature T subtype (worse)

Raetz E. Pediatr Blood Cancer 2006;47:130-140.
Gökbuget N. Blood 2024;143(19):1903-1930.

Male predominance
90% mediastinal bulky mass

CR 70-90%
5Y-EFS 60-70%
5Y-OS 60-70% 



Targeted therapy in T-ALL and T-LBL

Improve survival in 2-course after C8 or after C5,7 (1xeach) 
for non-ETP ALL (when + HyperCVAD)Nelarabine

No survival benefit in 1-course after induction II

Gökbuget N. Blood 2024;143(19):1903-1930.



Conclusion
• MRD status = most important factor driving SCT indication

• High efficacious Rx achieving MRD negativity is the key
• Ph neg ALL 

• Prefer pediatric regimen (+supportive care for regimen’s toxicities)

• Targeting CD20/22/19 (no study combine to pediatric regimen now)

• Ph pos ALL
• Prefer Low inten-induction, High inten-consol + 2G/3G TKI
• Chemo-free: Blinatumomab + DAS/PON

• Role of AlloSCT in CR1
• Benefit in MRD positive 
• Early CMR (3-month with RQ-PCR <0.01% in Ph+ALL), Blinatumomab

= maybe no benefit from AlloSCT in CR1

4
Ph-like ALL: TKI+MRD guided

T-ALL: as Ph neg ALL



Thank you for your attention
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