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Abstract
Relapsed Philadelphia chromosome (Ph) positive Acute Lymphoblastic Leukemia (ALL) is an
aggressive lymphoid malignancy with a poor prognosis and no randomized studies demonstrating
superiority of any single salvage regimen. We present the case of a 33-year-old woman with relapsed
Ph positive precursor (pre) B-cell ALL with rapidly rising peripheral blasts while on blinatumomab
monotherapy initially, but ultimately responded with the addition of Vincristine Sulfate Liposome
Injection (VSLI). Ponatinib was added later when it became available for the patient, and she
ultimately achieved a complete remission. Further study is warranted to explore mechanisms of
potential synergy, and the safety and efficacy of the combination of blinatumomab and VSLI.
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Approximately 25% of adult patients with precursor B-cell acute lymphoblastic leukemia
present with a reciprocal translation between chromosomes 9 and 22, commonly known as the
Philadelphia chromosome (Ph) [1,2]. This results in activation of multiple signaling pathways that
contribute to tumor growth and proliferation. The advent of Tyrosine Kinase Inhibitors (TKIs)
marked a major therapeutic advance, resulting in improved outcomes when combined with multiagent chemotherapy in the frontline setting [3-5]. Complete Response (CR) rates are high (80-90%)
with multidrug TKI-based induction and consolidation therapy, but only 20-40% of patients have
long-term disease-free survival [6-9]. For patients who relapse, prognosis is abysmal with 5-year
survival of only 6% [10], with no randomized data on optimal second-line therapy.
CD19 is expressed in nearly all patients with pre B-cell ALL [11], and is an attractive therapeutic
target. Blinatumomab, a bispecific T-cell-engaging (BiTE) antibody against CD19 and CD3 [12]
was approved by the U.S. Food and Drug Administration (FDA) for the treatment of relapsed or
refractory Ph negative pre B-cell ALL in 2014. As a single agent, blinatumomab produced a CR/CR
with partial hematological recovery (CRh) of 41.6% in an open-label, multicenter, single arm study
[13,14]. A subsequent confirmatory phase III study resulted in improved CR+CRh rate (43% vs.
20%) and overall survival (median 7.7 months vs. 4.0 months) with blinatumomab when compared
to conventional chemotherapy [15]. The FDA recently extended the label of blinatumomab to
include patients with Ph positive disease based on results of a phase II study demonstrating a
CR+CRh rate of 36% in this population [16].
Similarly, Vincristine Sulfate Liposome Injection (VSLI) was granted accelerated approval in
2012 for relapsed Ph-negative pre B-cell ALL based on an international, open-label, multi-center,
single-arm trial. CR was achieved in 3 of 65 patients (4.6%) and CR with incomplete blood count
recovery (CRi) was achieved in 7 of 65 patients (10.8%) [17], but there are little data on the use of
this agent in Ph-positive ALL. We present the case of a young woman with relapsed Ph positive
pre B-cell ALL treated safely and effectively with a novel combination of blinatumomab and VSLI.

Case Report
The patient is a 33-year-old woman who initially presented with painful cervical adenopathy
and leukocytosis to 263,000/µL. Peripheral blood flow cytometry was positive for CD19, CD10,
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Figure 1: Trend in WBC during course of therapy.
*VSLI, Vincristine sulfate liposome injection.

CD22, CD20, CD11b (partial), CD34 (partial), cCD79a, and cTdT,
consistent with pre-B cell ALL. There was also aberrant expression of
CD33 (dim) and CD13, but the remaining myeloid and T-cell markers
were negative. Fluorescence In Situ Hybridization (FISH) was positive
for the Ph chromosome in 90.5% of interphase cells, and peripheral
blood karyotype was 46,XX,t(9;22)(q34;q11.2)[7]/46,XX[1]. Initial
bone marrow biopsy was deferred due to critical illness, as the patient
required intubation and continuous renal replacement therapy
shortly after arrival. The patient was started on dasatinib 70 mg
twice daily with prednisone and rituximab. She had full recovery
of her medical issues and bone marrow biopsy after full recovery
of blood counts on day 55 was normocellular with no morphologic
or immunophenotypic evidence of ALL, consistent with complete
remission. Karyotype was normal, FISH for BCR-ABL was negative
in 200 interphase cells, and PCR for BCR-ABL was undetectable
(<0.001%). She was evaluated for allogeneic stem cell transplantation,
but there were multiple delays in finding a donor. She subsequently
received 8 courses of fractionated cyclophosphamide, vincristine,
doxorubicin, and dexamethasone (hyper-CVAD) alternating with
high-dose methotrexate and cytarabine (MA) therapy with rituximab
and dasatinib.

tocilizumab. Symptoms resolved within 12 hours of the initial dose
of tocilizumab. She continued on blinatumomab as a continuous
infusion, weekly VSLI, and ponatinib daily. The remainder of her
hospitalization was uneventful, and repeat bone marrow biopsy
on day 42 of blinatumomab therapy was consistent with complete
morphologic and cytogenetic remission. PCR from the bone marrow
was positive for the e1a2 transcript at a level of 0.047. She did develop
worsening peripheral neuropathy around this time, but otherwise
the patient is now clinically doing well and she continues to undergo
evaluation for allogeneic hematopoietic stem cell transplantation.

Discussion
We present a case of a young woman with relapsed Ph+ ALL treated
successfully with blinatumomab, VSLI, and subsequently ponatinib.
At the time treatment was received, neither the blinatumomab nor
VSLI had received FDA approval for the treatment of relapsed or
refractory Ph positive pre B-cell ALL. While giving an alternative TKI
with or without chemotherapy is recommended by current National
Comprehensive Cancer Network guidelines [18], there is often a
delay in securing second- or third-generation TKIs, during which
time clinical deterioration and rapidly increasing peripheral blasts
can be seen. In this case, blinatumomab with dexamethasone was
started according to the recommended dose and schedule but despite
7 days of blinatumomab therapy, exponential progression of disease
was life threatening and urgent additional therapy was needed [19].

Shortly after completion of cycle 8, bone marrow biopsy and
aspirate showed 79% blasts, consistent with relapse. Karyotype was
positive for Ph chromosome in 2 out of 20 metaphases, FISH was
positive in 32.5% of interphase cells analyzed, and PCR was positive
for e1a2 at a level of 0.101% and b2a2 at 0.147%. The patient was
admitted with an initial White Blood Cell count (WBC) of 5100/
µL. She was continued on dasatinib daily with the plan to change
to ponatinib therapy based on medication procurement. Due to
rapidly rising WBC and peripheral blasts, the patient was initiated on
blinatumomab at the standard dose of 9 mcg/day on Days 1-7 along
with dexamethasone. There was an initial decrease in WBC (from a
peak of 80,500/µL to a nadir 25,400/µL); however, WBC again began
to climb on day 4 of blinatumomab and ultimately reached 94,500/
µL. Ponatinib was still not available, thus weekly VSLI 2.25 mg/m2
was started on day 8. Blinatumomab continuous infusion was also
increased on day 8 to 28 mcg/day based on the approved dosing
schedule. WBC peaked at 145,000/µL the following day, then rapidly
declined (Figure 1). On day 10 dasatinib was discontinued and she was
started on ponatinib 45 mg daily. Clinically, the patient experienced
cytokine release syndrome with pain and fevers that was controlled
with hydration, intravenous pain medications, dexamethasone, and
Remedy Publications LLC.

VSLI was specifically chosen based on its single-agent activity
in relapsed/refractory ALL, and due to the minimal hematologic
toxicity [20]. In this circumstance, the concern with administering
more traditional cytotoxic chemotherapy regimens was the depletion
of CD3+ T-cells, on which blinatumomab is dependent for its
therapeutic activity. Results were dramatic as shown by the significant
drop in peripheral blasts and acute cytokine storm, which has been
correlated with favorable response [21,22]. These events both
occurred prior to administration of ponatinib, demonstrating the
efficacy of the blinatumomab and VSLI combination.
We cannot exclude the possibility that the fall in peripheral
blasts on day 9 was due to the scheduled increase in the dose of
blinatumomab on day 7, or that CR could have been attained with
blinatumomab as monotherapy. Similarly, cytokine storm generally
correlates with disease burden and is typically seen between days 1
to 14 of administration, thus we also cannot exclude the possibility
2

2018 | Volume 2 | Issue 1 | Article 1010

Vu H. Duong, et al.,

American Journal of Leukemia Research

that the cytokine release syndrome observed was also a direct result of
the increased blinatumomab dose. However, our patient’s peripheral
blasts decreased by a relatively small proportion while blinatumomab
was administered at 9 mcg daily, then proceeded to rise again
very rapidly, arguing that there was a synergistic effect of VSLI in
overcoming initial blinatumomab resistance. Finally, ponatinib also
has known activity in Ph+ ALL [23]; thus it likely also contributed
to the deeper response to therapy seen on the bone marrow biopsy
obtained on day 42, but was not administered until peripheral blasts
had decreased significantly.
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