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Ponalfil trial for adults with Philadelphia chromosome‐positive
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The introduction of tyrosine kinase inhibitors (TKI) has significantly
changed the outcome of children and adults with Philadelphia
chromosome‐positive acute lymphoblastic leukemia (Ph+ ALL).1

Several phase 2 trials have shown improved outcomes with the in-
corporation of ponatinib to first‐line therapy, either in combination
with chemotherapy or with blinatumomab,2–4 and a matching ad-
justed indirect comparison of ponatinib versus imatinib as frontline
treatment for Ph+ ALL showed a significant survival advantage for
ponatinib over imatinib containing regimens.5 A phase 3 trial com-
paring imatinib versus ponatinib in combination with attenuated
chemotherapy has shown a significantly higher measurable residual
disease (MRD)‐negative rate at the end of induction in adults with
newly diagnosed Ph+ ALL treated with ponatinib.6 The phase 2
PONALFIL trial from the Spanish PETHEMA (Programa Español de
Tratamientos en Hematología) group combined ponatinib with
standard induction and consolidation chemotherapy followed by
allogeneic hematopoietic stem cell transplantation (alloHSCT) in 30
adult patients (18–60 years, median age 49 years) with newly di-
agnosed Ph+ ALL.7 End‐induction and postconsolidation complete
molecular response (CMR) rates were 47% and 71%, respectively.
With a median follow‐up of 2.1 years, the 2‐year event‐free survival
(EFS, considering molecular relapse as an event) and overall survival
(OS) rates were 70% and 96%, respectively. Only pre‐emptive ad-
ministration of TKI (30 mg/d for the first year and 15mg/d during
the second year) was prescribed by the trial, and 18 out of the

26 transplanted patients did not receive any TKI after the transplant.
We hereby report the follow‐up of the study, with a median of
4 years.

Figure 1 shows the updated flowchart of the study. All patients
(n = 30) achieved complete cytologic response (CCR), although two
abandoned the trial due to retina artery thrombosis and severe gas-
trointestinal infection requiring partial intestinal resection (one pa-
tient each). Both patients received dasatinib and remain alive and in
CMR. End‐induction CMR was attained in 14/30 patients (47%), 5/30
(17%) achieved MMR, and the remaining 11 patients did not achieve
molecular response. Two patients discontinued the trial after con-
solidation. The first showed molecular relapse and due to specific
circumstances had to be treated with vincristine, steroids, and dasa-
tinib; this patient is currently alive and in CMR under maintenance
with ponatinib. The second patient was removed from the trial by
physician criteria because of the lack of molecular response, being
treated with blinatumomab and alloHSCT, and is currently under
maintenance with dasatinib. AlloHSCT was performed in 26 patients,
two of whom died due to the procedure (severe graft versus host
disease—GVHD, and severe cytomegalovirus infection, one patient
each) at 3 and 24 months after transplant, respectively. One patient
withdrew from the trial due to severe transplant‐related liver toxicity.

Clinical or molecular relapse was observed in six of the re-
maining 23 transplanted patients. The isoforms of relapsed patients
were p190 (n = 3), p210 (n = 2), and p230 (n = 1). One patient
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showed isolated pleural relapse 25 months after transplant and was
re‐treated with the same induction chemotherapy, followed by a
second alloHSCT from a different donor. This patient is currently
alive and in CMR 3 months after the second alloHSCT and receives
ponatinib maintenance. Five patients experienced molecular re-
lapse (median time from alloHSCT, 9 months, range 4–20), that was
successfully treated with ponatinib (30 mg/d). This drug was re-
moved due to grade 4 liver toxicity in one patient, who is currently
in molecular remission. Two patients experienced bone marrow
relapse. The first was treated with CD19 CAR T and is currently
alive in CMR under ponatinib maintenance (30 mg/d) 3 months
after the procedure. The second received rescue chemotherapy
with FLAG Ida and ponatinib (30 mg/d) and remains in CMR
37 months after this therapy. The 17 remaining patients remain
off‐therapy at the last follow‐up. The current median follow‐up of
living patients is 4.1 years (range 0.2–6.2 years), and the 4‐year OS

probability was 92% (95% confidence interval [CI], 72%–98%)
(Figure 2A). Considering molecular relapse as an event, the 4‐year
EFS probability was 66% (95% CI, 45%–81%) (Figure 2B).

The follow‐up of the PONALFIL trial confirms the preliminary
results observed with a 2‐year median follow‐up and shows that
long‐term survival can be achieved after alloHSCT in a significant
proportion of patients with a pre‐emptive policy of ponatinib ad-
ministration after HSCT. To date, pre‐emptive versus prophylactic
use of ponatinib after transplant has not been addressed in a con-
trolled study. In our trial, only one patient showed isolated extra-
medullary relapse not anticipated with the regular bone marrow
molecular follow‐up after transplant. In addition, all patients with
molecular relapses after HSCT were controlled with the reintroduc-
tion of ponatinib, although two experienced morphologic relapse
successfully treated with CAR T and chemotherapy, respectively,
both remaining alive under ponatinib maintenance.

F IGURE 1 Patient disposition in the PONALFIL trial.
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The low treatment‐related mortality rate (7.6%) observed in this
study is also of note. This is in accordance with the D‐ALBA trial which
described a rate of 12.5% in 24 patients who received an alloHSCT in
the first CCR by physician's choice in patients treated with dasatinib
and blinatumomab.8 The results from registry studies also confirm this
low rate for transplanted patients with Ph+ ALL.9 The frequency of
patients not in CMR before HSCT was 28% in our trial and 45% in the
D‐ALBA trial. In the latter trial, the outcome of transplanted versus
non‐transplanted patients was similar, although the transplanted frac-
tion of patients was enriched with those not in CMR.8

Although our results are comparable with those of phase 2 trials
using second‐ or third‐generation TKI and blinatumomab as first‐line
therapy,4,8 our trial is only applicable to young adults fit for alloHSCT.
The need for transplant in all patients with Ph+ ALL is being

re‐evaluated and could potentially be limited to patients not achieving
CMR after consolidation or having poor molecular features (e.g.,
IKZF1plus signature).8,10–12 On the other hand, the pre‐emptive strat-
egy for ponatinib after transplantation was feasible and allowed a re-
duction of ponatinib exposure in 17 out of 26 transplanted patients.
Re‐treatment with ponatinib after molecular relapse is a possibility that
can allow the control of the disease in most patients without additional
cytotoxic chemotherapy. In our trial, the cases of systemic relapse
were successfully managed with ponatinib, chemotherapy, and cell
therapies, such as CAR T or a second alloHSCT.
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