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To perform post hoc subgroup analyses of efficacy and safety from the phase 3 
PhALLCON trial comparing frontline ponatinib versus imatinib in combination with 
low-intensity chemotherapy

• Benefit for ponatinib was observed across all subgroups analyzed (Figure)
– All age subgroups had higher rates of MRD-negative CR with ponatinib vs imatinib, with 

the greatest benefit observed in patients ≥60 years of age (40.0% vs 10.3%; P=0.0005) 
– The MRD-negative CR rate was significantly higher for ponatinib vs imatinib among 

patients with the BCR::ABL1 p190 variant 

Ponatinib was superior to imatinib in combination with reduced-intensity chemotherapy 
across all patient subgroups analyzed, including patients ≥60 years of age

• BCR::ABL1 tyrosine kinase inhibitors (TKIs) in combination with 
chemotherapy or steroids remain the standard of care in patients with newly 
diagnosed Philadelphia chromosome–positive (Ph+) acute lymphoblastic 
leukemia (ALL)1,2

– However, the incidence of the Philadelphia chromosome in ALL increases 
with age (~53% of patients over age 55), and older patients with Ph+ ALL 
have traditionally had poor outcomes with chemotherapy3,4

– Patients harboring the BCR::ABL1 p210 transcript variant may have 
slower molecular response and poorer survival outcomes versus patients 
with the BCR::ABL1 p190 variant5

• Most treatment failure is due to recurrence of disease resulting from 
resistance to first- or second-generation TKIs2,6,7 

• Ponatinib is the only FDA-approved TKI that suppresses all clinically 
relevant BCR::ABL1 single mutations, including T315I,8 in patients whose 
disease is resistant or intolerant to prior kinase inhibitors

• In adult patients with Ph+ ALL, multiple studies have shown promising 
minimal residual disease (MRD)–negative BCR::ABL1 molecular response 
rates and survival outcomes with ponatinib in combination with 
chemotherapy or chemotherapy-free regimens9-11

• However, no BCR::ABL1 TKIs have been FDA-approved for frontline 
treatment in Ph+ ALL, leading to a lack of universal consensus on the 
optimal BCR::ABL1 TKI treatment regimen in this setting

• The phase 3 PhALLCON trial (NCT03589326) is the first head-to-head 
randomized study comparing frontline TKIs in adults with Ph+ ALL

• PhALLCON met its primary endpoint, with a clinically significantly higher 
MRD-negative complete remission (CR) rate at end of induction (EOI) with 
ponatinib versus imatinib

• Here we report subgroup efficacy analyses from PhALLCON
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• Global, phase 3, open-label, randomized study in adult patients with newly 
diagnosed Ph+ ALL (Figure 1)

• Composite primary endpoint: MRD-negative (BCR::ABL1 ≤0.01%) CR 
for ≥4 weeks at EOI

• Key secondary endpoint: event-free survival (EFS), defined as any-cause 
death, failure to achieve CR by EOI, relapse from CR

• Post hoc analyses: 
– Progression-free survival (PFS), defined as failure to achieve MRD 

negativity or loss of MRD negativity in addition to EFS-defined events
– MRD-negative CR and PFS by patient age (<60 vs ≥60 years) and 

BCR::ABL1 variant status (p190 vs p210)
– Safety outcomes by patient age (<60 vs ≥60 years) and BCR::ABL1 

variant status (p190 vs p210) 

aDose reductions to 15 mg once daily were implemented in patients who achieved MRD-negative CR after completion of the induction phase
bEFS events defined as death due to any cause, failure to achieve CR at EOI, relapse from CR
AOE, arterial occlusive event; CNS, central nervous system; CV, cardiovascular; ECOG, Eastern Cooperative Oncology Group; OS, overall 
survival; PS, performance status; TEAE, treatment-emergent adverse event 

Ponatinib + reduced-intensity chemotherapy (n=164)
Ponatinib starting dose 30 mg once daily with dose reduction 

to 15 mg once dailya

Imatinib + reduced-intensity chemotherapy (n=81) 
Imatinib starting dose 600 mg once daily
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• Primary endpoint: 
MRD-negative CR, 
defined as 
hematologic CR 
(for ≥4 weeks) in 
combination with 
MRD negativity 
(≤0.01% 
BCR::ABL1/ABL1 
transcripts) 

• Intrathecal therapy was performed twice per month for the first 6 cycles for 
CNS disease prophylaxis

• Key secondary 
endpoint: EFSb

• Other secondary 
endpoints: 
molecular 
response rates, 
duration of MRD-
negative CR, OS, 
and incidence of 
TEAEs and AOEs

• Adult patients 
with newly 
diagnosed Ph+ 
ALL or 
BCR::ABL1-
positive ALL

• ECOG PS 0–2
• Absence of 
clinically 
significant or 
uncontrolled 
CV disease

• Randomized, 
N=245

• Stratification by 
age: 18 to <45, 
45 to <60, ≥60 
years of age

Figure 1: PhALLCON study design

• At the August 12, 2022, data cutoff, the median follow-up was 20 months 
(range: 17.8‒23.1) 

• More patients in the ponatinib arm continued to receive study treatment vs 
the imatinib arm (41% vs 12%) (Table 1)

• Demographics and baseline disease characteristics were generally 
balanced between treatment arms (Table 2)

Patients, n (%)
Ponatinib arm

(n=164)
Imatinib arm

(n=81)
ITT population 164 (100) 81 (100)
ITT with p190/p210 for MR assessmenta 154 (94) 78 (96)
Patients randomized and treated 163 (99) 81 (100)

Ongoing on study treatment 68 (41) 10 (12)
Discontinued study treatment 95 (58) 70 (86)

HSCT 50 (30) 30 (37)
Adverse event 20 (12) 10 (12)
Lack of efficacy 12 (7) 21 (26)
Progressive diseaseb 7 (4) 5 (6)
Other 6 (4) 4 (5)

Discontinued study 29 (18) 18 (22)
Death 21 (13) 13 (16)
Patient withdrawal 6 (4) 4 (5)
Lost to follow-up 0 1 (1)
Other 2 (1) 0

Received HSCT at any time 56 (34) 39 (48)

Table 1: Patient disposition

aPatients evaluable for MRD assessment included the ITT population with BCR::ABL1 dominant variant of p190 or p210 confirmed by central lab
bDefined as an increase of at least 25% in the absolute number of circulating or bone marrow blasts or development of extramedullary disease
HSCT, hematopoietic stem cell transplant; ITT, intention-to-treat; MR, molecular response

Characteristic
Ponatinib 

arm
(n=164)

Imatinib arm
(n=81)

Age, years, median (range) 54 (19–82) 52 (19–75)
≥60 years, n (%) 61 (37) 30 (37)

Male, n (%) 74 (45) 38 (47)
ECOG PS score 0 or 1, n (%) 157 (96) 76 (94)
Leukocyte count, x 109/L, median (range) 4.4 (0.4–198) 3.2 (0.2–81)
Leukemic blasts in bone marrow, %, median 
(range) 80 (0–100) 75 (0–100)

Patients with ≥1 CV comorbidity, n (%) 92 (56) 52 (64)
Patients with ≥2 CV comorbidities, n (%) 45 (28) 27 (33)
BCR::ABL1 dominant variant, n (%)

p190 114 (70) 53 (65)
p210 40 (24) 25 (31)

Table 2: Demographics and baseline disease characteristics

• Ponatinib in combination with chemotherapy demonstrated a statistically 
significant and clinically meaningful higher MRD-negative CR rate at EOI, 
demonstrating superiority over imatinib (Figure 2)

• In the overall population, ponatinib had a significantly higher rate of MRD 
negativity regardless of CR outcome (MR4) and a higher proportion of 
patients with deeper molecular response (MR4.5) at EOI compared with 
imatinib
– MR4: 41.6% ponatinib vs 20.5% imatinib; P=0.0017 
– MR4.5: 26.8% ponatinib vs 14.7% imatinib

CI, confidence interval

Figure 2: PhALLCON overall MRD-negative CR at EOI 

• In a post hoc analysis, median PFS was 12 months longer for patients in the 
ponatinib arm than for patients in the imatinib arm (Figure 3)

NE, not estimable

Figure 3: PhALLCON overall Kaplan-Meier–estimated PFS
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Imatinib (n=81)
Ponatinib (n=164)   

Number
of events

Median PFS,
months (95% CI)

77 (47%)
54 (67%)

20.0 (11.8–NE) 
7.9 (6.2–12.4)

• Ponatinib demonstrated higher MRD-negative CR rates 
compared with imatinib in patients <60 years and ≥60 years of 
age, with significantly greater benefit observed in patients ≥60 
years (Figure 4)

Figure 4: MRD-negative CR by treatment arm and 
patient age (<60 vs ≥60 years)
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Relative risk, 
1.51 (95% CI: 0.80–2.84)

P=0.1623

Relative risk, 
3.87 (95% CI: 1.27–11.80)

P=0.0005

Under 60 years 60 years or older
Patient age

• Patients in the ponatinib arm demonstrated deeper molecular responses 
compared with imatinib regardless of age (<60 vs ≥60 years; Figure 5)

Figure 5: Depth of molecular response by treatment arm and 
patient age (<60 vs ≥60 years)
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• In the ponatinib arm, median PFS was longer in both age groups compared with the imatinib arm (Figure 6)

Figure 6: PFS by treatment arm and patient age (<60 vs ≥60 years)

• Median PFS was longer with ponatinib vs imatinib regardless of p190/p210 variant present (Figure 7)
– Median PFS was longer in both arms in patients with the p190 variant vs the p210 variant

Figure 7: PFS by treatment arm and BCR::ABL1 variant status

• Serious TEAE incidence was similar regardless of age in the ponatinib arm and was higher in patients ≥60 years of age in the imatinib arm (Table 3)

Table 3: TEAE summary and dose modification by treatment arm, age, and BCR::ABL1 variant status (p190/p210)

Ponatinib arm (n=163) Imatinib arm (n=81)

Characteristic, n (%)
<60 years
(n=102)

≥60 years
(n=61)

p190
(n=114)

p210
(n=40)

<60 years
(n=51)

≥60 years
(n=30)

p190
(n=53)

p210
(n=25)

Any TEAE 102 (100) 60 (98) 113 (99) 40 (100) 51 (100) 29 (97) 52 (98) 25 (100)
Serious TEAEs 61 (60) 36 (59) 71 (62) 18 (45) 25 (49) 20 (67) 30 (57) 14 (56)
Grade 3–4 TEAEs 89 (87) 50 (82) 96 (84) 35 (88) 45 (88) 26 (87) 47 (89) 22 (88)
Grade 5 TEAEsa,b,c 3 (3) 5 (8) 6 (5) 1 (3) 2 (4) 2 (7) 2 (4) 2 (8)

TE-AOEs 0 4 (7) 4 (4) 0 0 1 (3) 1 (2) 0
TE-VTEsd 10 (10) 9 (15) 16 (14) 2 (5) 4 (8) 6 (20) 9 (17) 1 (4)
Dose modification for TEAEs 68 (67) 49 (80) 83 (73) 28 (70) 22 (43) 18 (60) 27 (51) 12 (48)

Discontinuation 9 (9) 8 (13) 14 (12) 3 (8) 3 (6) 4 (13) 3 (6) 4 (16)
Reduction 16 (16) 17 (28) 22 (19) 8 (20) 15 (29) 3 (10) 15 (28) 2 (8)
Interruption 66 (65) 45 (74) 78 (68) 28 (70) 15 (29) 17 (57) 19 (36) 12 (48)

aIncludes deaths that occurred up to 30 days after the last ponatinib dose
bGrade 5 TEAEs were: ponatinib arm: septic shock (n=4), abdominal sepsis, sepsis, pneumonitis, and respiratory failure (n=1 each); imatinib arm: septic shock, pseudomembranous colitis, pulmonary sepsis, and depressed level of consciousness (n=1 each)
cThere was one treatment-related death reported in the imatinib arm and none in the ponatinib arm
dPICC-line or CVC-related VTEs were reported in 8 (5%) patients in the ponatinib arm and 6 (7%) patients in the imatinib arm
CVC, central venous catheter; PICC, peripherally inserted central catheter; TE-AOE, treatment-emergent arterial occlusive event; TE-VTE, treatment-emergent venous thromboembolic event; VTE, venous thromboembolic event

• TE-AOE incidence was higher in patients ≥60 years of age and in patients with the p190 variant in both arms
• Dose modifications for TEAEs were higher in patients ≥60 years of age and in patients with the p190 variant in both arms

• Overall, ponatinib was superior to imatinib in combination with reduced-intensity chemotherapy in the front-line setting for patients with Ph+ ALL, with a 
clinically significantly higher MRD-negative CR rate at EOI

• All subgroups had higher rates of MRD-negative CR with ponatinib vs imatinib

• Median PFS was longer with ponatinib vs imatinib regardless of patient age (<60 years vs ≥60 years) or p190/p210 status

• Benefit was observed across all subgroups analyzed, particularly for patients ≥60 years of age and for those with the BCR::ABL1 p190 variant
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Conclusions

Induction
Three 28-day 
cycles
TKI + vincristine + 
dexamethasone 

Consolidation
Six 28-day cycles
TKI + methotrexate + 
cytarabine 

Maintenance
Eleven 28-day 
cycles
TKI + vincristine + 
prednisone 

Single-agent
TKI only until end 
of study
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Figure: MRD-negative CR at EOI by patient subgroup
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