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Abstract

We report a case of a young male with chronic phase CML who despite achieving an excellent response to
dasatinib therapy, developed isolated CNS blast crisis even though this tyrosine kinase inhibitor is the only one
reported to cross the blood brain barrier.
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Introduction
Second generation TKIs have proven efficacy as first line treatment

of chronic phase chronic myeloid leukemia, with superiority in
achieving CCyR and MMR over imatinib therapy, and with lower rates
of progression to accelerated and blast phase when compared to
imagine [1,2]. Dasatnib is the only TKI reported to cross the blood
brain barrier [3,4]. We report a case of isolated CNS blast crisis in a
chronic phase CML patient who achieved CHR and MMR while on
primary dasatinib therapy.

Case Report
A 32 year old male, was diagnosed with chronic phase CML on

October 2014. He was found to have massive splenomegaly but no
other physical findings. Laboratory showed a WBC of 140 × 10e9/L,
Hb 68 gm/L, platelets of 97 × 10e9/L with a left shift granulopoiesis.
His Sokal score was 1.1 (intermediate risk). He was started on
Dasatinib 100 mg daily and achieved a rapid hematologic response and
three log reduction in BCR/ABL transcripts (MMR) by February 2015.

In June 2015, he started developing headaches that lasted for several
hours. He had a normal brain CT scan and subsequently started to
develop double vision, nausea, and ringing in his ears. He was found to
have a swollen optic nerve and ophthalmoplegia. Lumbar puncture
demonstrated the presence of leukemic blasts in his fluid. His immune-
phenotyping confirmed the diagnosis of lymphoid blast crisis CML. A
brain MRI indicated diffuse leptomeningeal disease with/or
perivascular disease. His bone marrow however, continued to show
ongoing hematologic remission. A stable molecular response of 2.8 log
reduction in BCR/ABL transcripts was confirmed in an IS
standardized laboratory, on peripheral blood. There was no identified
ABL1 kinase domain mutation by Sanger sequencing.

He was managed by increasing his Dasatinib dose to 140 mg once
daily in addition to CNS directed therapy, no other systemic
chemotherapy introduced. He had 6 lumbar punctures with triple
chemotherapy consisting of Methotrexate, Cytarabine and

hydrocortisone, initially at twice weekly and then once weekly with a
good response. Between the 5th And 6th lumbar punctures, the
leukemic blasts had cleared. Intrathecal chemotherapy every 3-4 weeks
was then continued as maintenance. His symptoms were very much
improved. He received triple intrathecal chemotherapy for a total of 10
doses.

By late September however, 10 months from diagnosis, he
complained of a red eye and headache. He had no cranial nerve palsy
identified. Repeated lumbar puncture showed the reappearance of
malignant cells. Brain MRI showed orbital infiltration. He was
restarted on intensive triple intrathecal therapy and there was been
slight improvement. 

He was referred to radiation oncology and received a total dose of
24 Gy (12 fractions, given as 200cGy BID over 6 days) to his cranio-
spinal axis, and treatment included both his orbits and eyes, because of
infiltration in his orbits. He finished treatment in late October 2015.
His 2 siblings were not HLA matched. An unrelated 10/10 matched
donor was identified.

He underwent allogenic stem cell transplantation, using a
fludarabine/busulfan 4 GyTBI conditioning regimen on January 7th

2015. His lumbar puncture was negative with undetectable BCR/ABL
transcript prior to BMT. Immunosuppression was discontinued by 8
weeks as there was minimal GVHD. A planned series of 6 post
transplant lumbar punctures with chemotherapy is planned. Dasatinib
at 50 mg daily while he was on posaconazole and then 100 mg daily
was also initiated at day 60 post bone marrow transplant with a plan
for 2-3 years of therapy. Day 60 bone marrow showed complete
remission and peripheral blood BCR/ABL transcripts showed no
detectable disease.

Discussion
Treatment options for patients with newly diagnosed chronic phase

CML have expanded over the past decade. Second generation TKI
have proven efficacy as first line treatment as well as for patient
intolerant and/or failed imatinib therapy.

DASISION and ENESTnd studies showed superiority of dasatinib
and nilotinib in achieving CCyR and MMR over imatinib therapy, and
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lower rates to progression to accelerated and blastic phase. No survival
advantage has been demonstrated [1,2].

The prevalence of extramedullary blastic crisis of CML is 5-10% and
specifically CNS disease is extremely rare as a site involvement [5].
Similarly CNS involevment in ph+ve ALL is 17% [6]. Our patient had a
rapid hematologic response and three log reduction in BCR/ABL
transcripts (MMR), surpassing ELN landmarks [7] but developed CNS
blast crisis.

Isolated CNS involvement in patient with CML has been reported
especially in patient on imatnib therapy [8]. Dasatnib has been
reported to cross the blood brain barrier in patients with CNS disease
[9-14]. We are reporting two episodes of isolated relapse of CNS blast
crisis in a CML patient who had achieved prompt and durable CHR
and MMR while on dasatinib therapy. It would be thought that the
CNS response should be as deep as the systemic response, but this was
not the case.

Developing leptomeningeal disease with cranial nerve palsies while
sustaining a hematologic and molecular remission while on dasatinib,
is unusual in the absence of ABL1 kinase domain mutations [15]. Cell
numbers in the CSF were inadequate to determine if an isolated clone
containing a dasatinib resistant mutation somehow proliferated in this
sanctuary site. It is also possible that although dasatinib does enter the
CSF, the effective drug concentration in the CSF is not adequate to
treat established chronic phase CML in that site, and thus allowing
disease progression locally. Since lumbar puncture is not a routine part
of the work up of a newly diagnosed chronic phase CML patient, it is
not known how common this is. This may also account for cases of
isolated CNS relapse of CML post allograft.

CNS directed therapy with triple IT chemotherapy and increasing
the dose of dasatinib lead to clearance of the blasts, but unfortunately
in two months he relapsed again. Treatement option due to high risk
disease and poor outcome [6] is to proceed with more intensive
therapy, cranial-spinal radiation, allogenic bone marrow transplant
and maintenance intrathecal chemotherapy. Whether this will improve
his survival is yet to be determined.

It is difficult to make a case for looking for CNS disease routinely in
chronic phase CML especially at diagnosis, unless there is an initial
presentation with CNS symptoms or signs such as retinal hemorrhages.
This case does however; suggest that even with the broader distribution
of dasatinib as compared to other TKIs, it alone is inadequate for the
therapy of blast crisis CML or Ph-positive ALL if CNS involvement is
present and that we should not overlook lumbar puncture and
intrathecal chemotherapy if necessary, as a necessary part of the
therapy of advanced disease.
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