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such as the bispecific diphtheria toxin-linked antibody 
DT2219ARL and the calecheamycin-linked CMC-544, (4) 
novel chemotherapeutics such as the alkyating agent 
bendamustine and deoxycitidine nucleoside analog triarabine, 
and (5) targeted agent-chemotherapy combinations such as 
dastinib, decitabine or everolimus administered concurrently 
with the hyper-CVAD regimen.  Figure 1 shows the 
interactions of several of these pathways and the agents 
which target them.  Several show encouraging preliminary 
activity.  
 Future research efforts in ALL will focus on the 
interactions of lymphoblasts with their marrow 
microenvironment by using agents that either disrupt or 
exploit them (e.g., inhibitors of the chemokine receptor 
CXCR4 and hypoxia-activated prodrugs that target therapy 
to marrow “niches”).  

Inhibitors of the BCR-ABL tyrosine 
kinase in Philadelphia (Ph) positive ALL
Phase I study of AP24534

 AP24534 is an orally available inhibitor of the 
enzymatic activity of the native BCR-ABL in addition to the 
T315I-mutated ABL and all other tested variants.  It also 
inhibits FLT-3 and c-SRC.  Interestingly, it was designed as a 
pan BCR-ABL inhibitor using a structure-based approach.  
Preliminary results of an ongoing phase I clinical trial shows 
highly encouraging anti-leukemia activity [Cortes J, Blood 
2009 114:Abstract 643].  Clinical responses have been seen 
in patients resistant to the second generation TKIs dasatinib 
and nilotinib, including those harboring the T315I mutation.  
Myelosuppression (neutropenia and/or thrombocytopenia) 
was more common in patients with more advanced stages of 
disease or with baseline cytopenias. The dose escalation 
phase of the trial is ongoing.   

Phase I study of PHA-739358 (danusertib)

 PHA-739358 (danusertib hydrochloride) is a small ATP 
competitive molecule that specifically inhibits Aurora A, B 
and C kinases.  It possesses high affinity binding capacity to 
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 In this issue, we review the clinical trials available for 
adolescents and adults with relapsed or refractory acute 
lymphoblastic leukemia (ALL).   Overall, improvements in 
outcome for adults with ALL have lagged behind those 
achieved in the pediatric population.  However, in certain 
subtypes of ALL, significant advances have been made, 
particularly for those where targeted agents have been 
successfully incorporated into frontline chemotherapy.  
Examples include use of imatinib for Philadelphia (Ph) or 
BCR-ABL positive ALL and rituximab for Burkitt and 
precursor B-lineage ALL [Thomas D, Blood 2004 103:4396; 
Thomas D, Cancer 2006 106:1569].  
 This overview emphasizes novel agents and 
chemotherapy combinations which target several known 
pathophysiological mechanisms of resistance in ALL 
including (1) novel tyrosine kinase inhibitors (TKIs) of BCR-
ABL, including those with activity against the ABL tyrosine 
kinase domain mutation T315I, (2) novel inhibitors of 
proteins which confer a proliferative survival advantage to 
lymphoblasts, such as murine double minute (MDM2), 
mitogen-activated protein kinase (MEK), PIM kinase, and 
JAK kinase, (3) novel anti-CD22 monoclonal antibodies 
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both wild-type ABL and T315I-mutated ABL in vitro. PHA-
739358 was initially administered intravenously over 3 hours 
daily for 7 consecutive days every other week.  Preliminary 
results in 23 patients with TKI-resistant (65% had the T315I 
mutation) Philadelphia positive ALL or advanced stage chronic 
myelogenous leukemia (CML) are encouraging [Cortes J, Blood 
2009 114: Abstract 864].  The schedule has been modified for a 
more extended exposure over 14 days of a 21-day cycle. 

Phase I study of DCC-2036

 DCC-2036 is a novel TKI that overcomes imatinib 
resistance by binding to a different domain on the BCR-ABL 
protein, thus avoiding interaction with the mutated regions most 
commonly associated with resistance, particularly the T315I 
mutation.  DCC-2036 is given orally either daily or twice daily 
continuously.  The dose escalation phase of the study is ongoing.  

Phase II study of SKI-606 (bosutinib)

 SKI-606 (bosutinib) is an inhibitor of ABL kinase and 
the Src-family kinases. Bosutinib has shown remarkable 
activity against imatinib-resistant ABL mutations (except for 
T315I), likely related to its ability to bind both inactive and 
intermediate conformations of the BCR-ABL kinase.  Unlike 
imatinib or dasatinib, bosutinib exerts no significant 
inhibition of c-KIT or PDGFR kinases, which partially 
accounts for its relatively benign toxicity profile.  In this 
study, bosutinib is given orally once daily continuously.  To be 
eligible, patients must be resistant or intolerant to full dose 
imatinib (600 mg).  Preliminary activity has been observed in 
Ph positive ALL and advanced phase CML, including cases 
exposed to other TKIs besides imatinib [Gambacorti-Passerini 
C, J Clin Oncol 2008 26:Abstract 7049].  Treatment is 
generally well-tolerated with manageable gastrointestinal side 
effects.  Accrual to the phase II portion of the trial continues. 

Phase II study of BAY 43-9006 (sorafenib)

 Sorafenib is an orally active multi-kinase inhibitor with 
potent activity against FLT-3 and the Raf/ERK/MEK pathway.  
In vitro, leukemia cells expressing BCR/ABL with the imatinib-
resistant E255K or T315I mutations appear to have increased 
sensitivity to sorafenib.  Sorafenib activates proapoptotic Bax 
and caspase-3, and specifically reduces mitochondrial membrane 
potential in BCR/ABL-driven cells.  In this study, sorafenib is 
given orally 400 mg twice daily for 14 days of a 21-day cycle.  
Accrual to the phase II portion of this study continues. 

Other targeted inhibitors (MDM2, 
MEK, STAT3, PIM kinase, JAK2)
Phase I study of RO5045337

 In pediatric ALL, overexpression of murine double 
minute (MDM2) protein by lymphoblasts is typically 
associated with a wild-type p53 phenotype and 
chemoresistance.  A small molecule antagonist of MDM2, 
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nutlin-3 inhibits the MDM2-p53 interaction, resulting in 
induction of p53 activity and apoptosis.   Potent in vitro 
killing of lymphoblasts derived from several primary leukemia 
samples and more than 30 cell lines has been reported after 
exposure to nutlin-3.  In this study, RO5045337, an oral 
formulation of nutlin-3, is administered either daily for 10 
days or every other day for 11 days of every 28 day cycle.  
The dose escalation phase of this study is ongoing with 
preliminary clinical activity observed both in lymphoid and 
myeloid malignancies [M.  Andreeff, personal 
communication]. 

MEK Inhibitors:   Phase II study of AS703026; 
Phase I/II study of GSK1120212

 The Ras/Raf/MEK/ERK cascade modulates the activity 
of nuclear factors, which in turn regulate the transcription of 
genes required for proliferation and differentiation.  Mitogen-
activated protein kinase (MEK) activation is known to confer 
proliferative and survival advantages to leukemia cells.  MEK 
inhibitors have increasingly been recognized as potential 
therapeutic agents which target this pathway.  In vitro data 
suggest multiple interactions of MEK/ERK with apoptosis 
pathways.  For example, BIM (BCL-2 interacting mediator of 
cell death) is inactivated by ERK-mediated phosphorylation.  
In vitro data also suggest synergistic enhancement of 
dexamethasone-induced apoptosis of lymphoblasts when 
administered with MEK inhibitors.  In the phase II study of 
the MEK inhibitor AS703026, therapy is administered orally 
twice daily 5 days each week or twice daily for 21 days of a 
28-day cycle.  In the phase I-II study of the MEK inhibitor 
GSK1120212, therapy is given orally once daily continuously.  
Both studies are actively accruing. 

Phase I study of OPB-31121

 Multiple counterregulatory mechanisms have been 
identified in B-cell precursors that operate to regulate cell 
survival and growth, thereby encuring the orderly 
development and differentiation of B-cells.  Inappropriate 
apoptosis may underlie the pathogenesis of resistance in 
leukemias, which makes control of apoptosis an important 
potential target for therapeutic interventions.  Bruton’s 
tyrosine kinase (BTK) is the first tyrosine kinase to be 
identified as a dual-function regulator of apoptosis, which 
promotes radiation-induced apoptosis but inhibits Fas-
activated apoptosis in B-cells. BTK functions in a pro-
apoptotic manner when B-cells are exposed to reactive 
oxygen intermediates, at least in part by down-regulating the 
anti-apoptotic activity of STAT-3, which is a member of the 
signal transducer and activator of transcription (STAT) 
family of proteins.  OPB-31121 appears to strongly inhibit 
IL-6 induced phosphorylation of STAT-3.  Blockade of 
aberrant STAT-3 signaling in vitro can induce tumor cell 
apoptosis and regression.  In this phase I dose escalation 
study, OPB-31121 is administered orally once daily for 7 days 
of a 21-day cycle.  Preliminary clinical activity has been 
observed [G. Borthakur, personal communication].
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Phase I study of SGI-1776

 The serine/threonine PIM kinases are up-regulated in 
several hematological malignancies, and play an important 
role in key signal transduction pathways, including those 
regulated by MYC, MYCN, FLT-3, BCR-ABL, HOX9 and 
EWS fusions.  In vitro, T-lymphoblastic leukemia/lymphoma 
cell lines have been exquisitely sensitive to inhibitors of PIM 
kinases.  SGI-1776 is an orally bioavailable inhibitor of PIM1 
kinase.  In this dose escation study, SGI-1776 is given twice a 
day on a continuous basis.   Accrual is planned within the 
upcoming months. 

Phase II study of INCB018424

 Dysregulation of the Janus kinase (JAK)/STAT pathway 
has been shown to be involved in the pathophysiology of 
several hematological malignancies.  Activating JAK 
mutations (JAK1, JAK2, and JAK3) have been reported in 
pediatric ALL, particularly in association with Down’s 
syndrome.  JAK1 and JAK2 mutations involve highly 
conserved residues in the kinase and pseudokinase domains 
and result in constitutive JAK-STAT activation and growth 
factor independence.  The JAK-mutated cases had a gene 
expression signature similar to BCR-ABL1 pediatric ALL.  
Mutations of JAK2 were associated with over-expression of 

CRLF2 (type I cytokine receptor subunit).  INCB018424 is 
an oral inhibitor of the JAKs (including JAK1) that is 
currently under development for myeloproliferative disorders, 
but has potential for therapeutic efficacy in ALL owing to the 
association of JAK mutations with poor outcome.  In this 
phase II trial, INCB018424 is administered orally twice daily 
on a continuous basis.

Monoclonal antibodies
Phase I study of DT2219ARL  

 Immunotoxins are comprised of a potent toxin linked to 
a targeting moiety designed to maximize drug delivery to 
tumor cells, thereby avoiding the nonspecific toxicity 
typically associated with conventional chemotherapeutic 
agents.  DT2219ARL is a novel recombinant bispecific 
ligand-directed toxin created with the anti-CD19 hybridoma 
HD37 and the anti-CD22 hybridoma RFB4.  DT2219ARL 
was constructed using a hybrid gene encoding the first 390 
amino acids of the diphtheria toxin (DT390) and the VH and 
VL regions of anti-CD22 (sFv) and anti-CD19 (sFv).  This 
molecule was genetically enhanced for superior in vivo anti-
leukemia activity via reverse orientation of the VH-VL 
domains and addition of aggregation reducing/stabilizing 

Figure 1.  Simplified schematic representation of various signaling pathways and potential targets for therapeutic intervention. Agents currently in 
clinical trials are indicated in association with the presumed primary target.  Note this diagram is not intended to be entirely representative and is 
provided for illustration purposes only.
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linkers.  CD19 molecules expressing the HD37 epitope and 
CD22 molecules expressing the RFB4 epitope are present on 
an average of 80% and 50% of B-lymphoblasts, respectively.   
A phase I dose escalation study of DT2219ARL is ongoing.  
Treatment is given intravenously for 4 doses every other day 
over 4 hours on an inpatient basis.  

Phase I study of CMC-544 (inotuzumab 
ozogamycin) with or without rituximab

  CMC-544 is a humanized anti-CD22 monoclonal 
antibody conjugated to calecheamycin (a potent 
anthracycline-like cytotoxic agent).  CMC-544 ultimately 
induces apoptosis once internalized.  The combination of 
CMC-544 and rituximab (anti-CD20 monoclonal antibody 
with significant activity in B-lymphoproliferative disorders 
either as monotherapy and/or in combination therapy) has 
demonstrated clinical activity in previously treated follicular 
and diffuse large B-cell lymphomas [Dang NH, Blood 2009 
114:Abstract 584].   In this study, CMC-544 will be given 
intravenously over 15 minutes for one dose approximately 
every 4 weeks.  Standard-dose rituximab will be co-administered 
with CMC-544 commencing with the third course if no 
response (e.g., stable disease or progression) after two courses.

Single agent chemotherapeutic agents

Phase II study of bendamustine  
 Bendamustine is a rationally designed alkylating agent 
structurally resembling chlorambucil and cyclophosphamide 
[Gandhi V, Clin Cancer Research 2009 15:7456].  It has 
received FDA approval for the treatment of chronic 
lymphocytic leukemia and indolent non-Hodgkin lymphoma.  
A phase I trial of bendamustine administered intravenously 
twice daily (fractionated similar to the cyclophosphamide 
dosing for hyper-CVAD) for 8 doses was conducted.  The 
MTD was determined to be 75 mg/m2 with further dose 
escalation predominantly limited by reversible mild to 
moderate nephrotoxicity [Rios M, Blood 2009 114:Abstract 
4156].  Preliminary activity was encouraging with 
cytoreductions in peripheral and marrow blasts noted in 
several heavily pretreated subjects.  The phase II portion of 
the trial is actively recruiting.  

Phase I study of 4’-Thio-ara-C (triarabine)

 4’-Thio-ara-C (triarabine) is a novel deoxycytidine 
nucleoside analog that is structurally related to cytarabine, 
differing only by substitution of a sulfur atom in place of the 
oxygen in the arabinose sugar ring.  Triarabine requires 
conversion to the active triphosphate by intracellular kinases 
after which it competes with deoxycytidine triphosphate for 
incorporation into DNA, ultimately resulting in cell death.  
This dose escalation study will evaluate two schedules of 
triarabine given intravenously daily over 1 hour for either three 
or five days.  Concurrent treatment for active CNS disease is 
permitted.  Accrual is planned within the upcoming months. 

Targeted inhibitor-chemotherapy 
combinations
Phase II study of dasatinib and hyper-CVAD

 Single agent activity of the second generation TKI 
dasatinib in previously treated Ph positive ALL has been 
modest with most remissions short-lived.   Dasatinib has been 
combined with hyper-CVAD (hyperfractionated 
cyclophosphamide, vincristine, doxorubicin, and 
dexamethasone alternating with high-dose methotrexate and 
cytarabine) for relapsed/refractory dasatinib-naïve Ph positive 
ALL and CML-LBP.  [Ravandi F, Blood 2009 114:Abstract 
2043].   The overall response rate in 23 patients was 91% 
(65% CR, 26% CR with incomplete platelet recovery) 
despite the presence of non-T315I ABL tyrosine kinase 
domain mutations.  Responses have been relatively durable; 
relapses have been associated with acquisition of new ABL 
tyrosine kinase domain mutations such as T315I and F317L. 
Accrual continues to this trial.  No prior therapy with 
dasatinib is allowed. 

Phase I-II study of 5 AZA-2 deoxycytidine and 
hyper-CVAD  

 Aberrant DNA methylation of multiple promoter CpG 
islands is frequently observed in patients with ALL both at 
initial presentation and at the time of relapse [Garcia-Manero 
G, Semin Hematol 2009:46, 24]. These methylation profiles 
remain stable in over 70% of patients with ALL at the time 
of relapse. Importantly, methylation of specific molecular 
pathways has been associated with an extremely poor 
prognosis in patients with ALL. 
 Decitabine is a potent hypomethylating agent with 
clinical activity in myelodysplastic syndromes and acute 
leukemias.  It is a deoxycytidine analog that is 
phosphorylated to its nucleotide and incorporated into DNA.  
Once incorporated, it covalently binds to DNA-
methyltransferases and traps the enzyme within DNA, acting 
as an irreversible inhibitor of DNA-methyltransferase.
 In vitro, decitabine induces loss of cell viability and 
apoptosis in ALL-derived cell lines that have known DNA 
methylation alterations.  Exposure of these cell lines to 
decitabine results in global and gene specific hypomethylation, 
reactivation of epigenetically silenced genes, induction of 
apoptosis at low concentrations and/or prolonged exposures.  
 The subgroup of B-lineage ALL that harbors the t(4;11)
(q21;q23) karyotypic abnormality involving the MLL (mixed 
leukemia lineage) proto-oncogene currently has the worst 
outcome; relapse is nearly certain in the absence of high-dose 
cytarabine regimens followed by allogeneic SCT in first CR.  
Decitabine has been shown to induce apoptosis of MLL 
leukemia cells in vitro.  One confirmed candidate gene of 
decitabine is the tumor suppressor Fragile Histidine Triad 
(FHIT) gene. Gene expression profiling demonstrated that 
expression of FHIT is down-regulated in samples from 
pediatric patients with MLL-rearranged ALL compared with 
ALL carrying unmutated MLL. Expression of FHIT was 
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restored after exposure to decitabine, resulting in apoptosis. 
 A phase I dose escalation study of single agent 
decitabine has neared completion [Garcia-Manero G, Blood 
2009 114:Abstract 2030].  Twenty-three patients were treated 
at 7 dose levels (10, 20, 40, 60, 80, 100 and 120 mg/m2 IV 
daily x 5 every other week).  Overall response rate was 23% 
(6 patients) including 1 CR with incomplete platelet count 
recovery and 5 complete marrow responses (blasts less than 
5% with persistent cytopenias).  The most effective dose in 
inducing global hypomethylation was 60 mg/m2 with 
decrease from 61% baseline to 21% on day 28. Patients who 
did not respond or progressed were considered for 
continuation of decitabine therapy concurrently with the 
hyper-CVAD regimen (on days 1 – 5 of the hyper-CVAD and 
high dose methotrexate-cytarabine courses).   A parallel 
phase I dose escalation study of decitabine (given in 
combination with standard hyper-CVAD) is ongoing.   

Phase I-II study of RAD001 (everolimus) and 
hyper-CVAD  

 The mTOR (mammalian target of rapamycin inhibitor) 
kinase has been shown to regulate cell growth and metabolic 
adaptation in response to various factors including mitogenic 
stimuli, energy/nutrient levels, and hypoxia.  Recent in vitro 
studies have shown that lymphoblasts acquire a glycolytic 
phenotype under conditions of hypoxia and hyperglycemia with 
upregulation of major anti-apoptotic proteins (Mcl-1), which 
ultimately promote resistance to standard chemotherapeutic 
agents.  These effects could be reversed by the specific blockade 
of mTOR signaling with everolimus (RAD001).
 The potential reversal of chemoresistance to 
anthracyclines and vincristine makes the combination of this 
agent with hyper-CVAD worthy of investigation.  The phase 
I portion of the trial involves dose escalation of the RAD001 
(given concurrently on a daily basis with the standard hyper-
CVAD regimen) in order to determine the optimal dose for 
the phase II portion of the study.  Accrual to the study has 
just commenced. 

Chemotherapy combinations
Phase I-II study of clofarabine plus 
cyclophosphamide  

 Clofarabine is a second-generation nucleoside analog 
that has been synthesized as a hybrid molecule to combine 
the most favorable pharmacokinetic properties of fludarabine 
and cladribine while avoiding some of their disadvantages.  
Clofarabine has been extensively studied in adult and 
pediatric acute leukemias and received FDA approval as 
salvage therapy for children with ALL who have failed at 
least 2 prior regimens. Preceding phase II studies in relapsed/
refractory childhood ALL achieved a 31% overall response 
rate, including a 12% CR rate. 
 Since clofarabine inhibits DNA repair following 
exposure to DNA damaging agents, we developed a regimen 
combining clofarabine with cyclophosphamide in a phase I-II 

clinical trial.  The phase I portion focused on increasing both 
the dose and duration of therapy (number of days) of both 
agents.  The MTD for this combination was determined to be 
clofarabine 40 mg/m2 IV daily x 3 days and 
cyclophosphamide 200 mg/m2 IV every 12 hours x 3 days 
[Faderl, J Clin Oncol 2009 27:Abstract 7020].  Twenty-eight 
heavily pretreated patients (including 7 who were primary 
refractory) were evaluable for response with 3 CRs and 1 
marrow CR (ORR 14%). The phase II portion of the study 
continues accrual in better prognostic subsets.  

Phase II study of MOAD (methotrexate, 
vincristine, pegylated asparaginase, dexamethasone) 
with or without rituximab 

 In our prior study of MOAP (similar regimen but using 
prednisone instead of dexamethasone), the CR rate in a 
heavily pretreated population was 22% [Aguayo A, Cancer 
1999 86:1203].  The methotrexate (MTX) was dosed weekly 
and the dose of pegylated asparaginase was “capped” owing to 
vial size.  The regimen was modified as follows:  (1) MTX 
frequency was changed to every other week with higher dose 
per administration to avoid potential antagonism of pegylated 
asparaginase (owing to its relatively long half-life), (2) 
prednisone was replaced with the more potent corticosteroid 
dexamethasone, (3) pegylated asparaginase was administered at 
full doses, and (4) standard dose rituximab was incorporated if 
CD20 expression was at least 20%.  Accrual is ongoing. 

Future Research
 The key to improving the prognosis of adult ALL will be 
to further define the biological subtypes that are amenable to 
incorporation of targeted agents into the chemotherapy 
programs.  Continued development of more effective and 
novel therapeutics that either target or circumvent 
mechanisms of resistance will be paramount.  Future research 
should focus on the interactions of lymphoblasts with their 
marrow microenvironment by using agents that exploit them 
(e.g. inhibitors of the chemokine receptor CXCR4 such as 
plerixifor which is currently approved for stem cell 
mobilization or use of prodrugs such as PR104 or TH-302 
which are activated in the hypoxic marrow “niches”).   A 
potentially curative strategy includes targeting all of the 
unique mechanisms which promote lymphoblast survival, and 
will likely result in development of a tailored multi-targeted 
chemotherapy-based “cocktails” designed to eradicate all of 
the leukemia subclones.  
 Completing these studies in a timely manner will allow 
us to move quickly on positive leads.  We appreciate referrals 
and will make every effort to continue as much of the care as 
possible through the referring oncologist whenever feasible.  
We will also keep you apprised of the patient’s progress once 
they are enrolled on a clinical trial. 
• If you have questions about ALL-focused research, please 

contact Drs. Deborah Thomas, Susan O’Brien or Hagop 
Kantarjian.  Or feel free to contact any other physician.
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CLL Treatment Priorities
1.	Untreated	
 •  Fludarabine + Cytoxan + Rituximab (FCR) 

(2008-0431)
 • Lenalidomide + Rituximab (2008-0385)
 
2.	Prior	Therapy
 • Fludarabine + Cytoxan + Rituximab 

(ID99-338)
 • FCR + Bevacizumab (2005-0992)
 • OFAR2 (2006-1026)
 • 5-aza (2006-0428)
 • Alemtuzumab (2007-0626)
 • ABT-263 (2007-0096)
 • GS-9219 (2007-0087)
 • 8-Chloro-adenosine (2004-0144)
 • AMD 3100 (2008-0725)
 • Milatuzumab (2008-0075)
 • ABT-263 + FCR or BR (2009-0077) 
 •  Lenalidomide + Ofatumumab (2009-0283)

3.			Other
 •  Hairy Cell: 2CDA + Rituximab   

(2004-0223) 

AML/MDS Treatment Priorities
1.		Newly	Diagnosed
 A. Acute Promyelocytic Leukemia: cytogenetic 

feature: t(15;17):  ATRA + Arsenic Trioxide  
+/- Gemtuzumab (2006-0706) 

  B. Cytogenetic feature: Inv16 or t(8:21):  
Fludarabine + Ara-C + Gemtuzumab  
(2007-0147)

 
C. Younger Patients: 

  • IA + Sorafenib (2006-0977)
  • IA + SAHA (2007-0835)
  • Ida + Ara -C (2006-0813)
  • Clofarabine + IA (2009-0431)
  • Plerixafor + Daunorubicin + Ara-C (2009-0503)
     Older Patients:
  •  Low Dose Decitabine +/- Valproic Acid  

(2006-0686)
  • Vorinostat + Aza (2007-0685)
  • AZD1152 vs low-dose Ara-C (2009-0217)
  • Vidaza + Revlimid (2009-0467)

2.	Salvage	Programs
 •Tamibarotene (2007-0512) in APL
 •  Fludarabine + Ara-C +Mylotarg (2009-0781)
 • Lenalidomide (2006-0293)
 • HuM195/rGel (DM98-342)
 • Oral Clofarabine (2005-0536/2007-0410)
 • Azacitidine (2007-0405)
 • DAC + Mylotarg (2008-0288)
 • Sapacitabine (2007-0727)
 • LY2181308 (2007-0707)
 • CPX-351 vs ‘Standard’ (2008-0679)
 • DT388IL3 (2008-0313)
 • PMA112509 (2009-0046)
 • Voreloxin + Ara-C (2009-0131)
 • AZD1152 + Ara-C (2009-0172)
 • Tosedostat (2009-0187)
 • SAR103168 (2009-0196) 
 • AEG35156 + IA (2009-0518)
 • AC220 (2009-0560)
 • PR104 (2009-0772)   

3.	 Low	Risk	MDS	and	CMML	with	<10%	Blasts
 • Lenalidomide (2006-0293)
 • Azacitidine (2007-0405)
 • Thymoglobulin + Cyclosporin (2005-0115)
 • LBH589 (2007-0713) 
 • Gimatecan (2006-0943)
 • Romiplostim (2008-0249)
 • Revlimid + Darbepoetin alfa (2006-0657)
 • JNJ-26481585 (2008-0245)
 • AR-67 (2008-0530)
 • ARRY-614 (2009-0129)
 • Vorinostat + Aza (2007-0685)
 • DAC +/- Clofarabine (2008-0092)
 • Oral Decitabine (2009-0286)

ALL Treatment Priorities
1.	Newly	Diagnosed	or	Primary	Refractory		

(one	non-hyper-CVAD	induction)
 A. Modified Hyper CVAD (ID02-230)
 B. Burkitt’s: Hyper CVAD + Rituximab (ID02-

229) 
 C. Ph+: Hyper CVAD + Dasatinib (2006-0478)
	 D. Age <31:Augmented BFM (2006-0375)
 E. T cell: Hyper CVAD + Nelarabine  

(2006-0328)
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2.	Salvage	Programs
 • Clofarabine + Cytoxan (2005-0552)
 • 5-aza + Hyper CVAD (2005-0895)
 • MOAD (2008-0267)
 • DT2219ARL (2008-0519)
 • RAD001 + Hyper CVAD (2009-1000)

CML	Treatment	Priorities
1.	CML	Chronic	Phase
 • Dasatinib (2005-0422)
 • Nilotinib (2005-0048/2009-0683)
 • Bosutinib (2005-0813)
 • Dasatinib (2007-0606)
 • HHT (2006-0192)

2.	CML	Accelerated	Phase
 • HHT (2006-0192)
 • Bosutinib (2005-0813)
  
3.	CML	Blastic	Phase
 • HHT (2006-0192)
 • Bosutinib (2005-0813)
 • LY2181308 + IA (2007-0707)

4.	T315I	Mutations
 • PHA-739358 (2007-0939)
 • AP24534 (2008-0046)
 • HHT (2006-0192)
 • DCC-2036 (2008-0732) 

Myeloproliferative Disorders
 • Pomalidomide (2007-0199)(MF) 
 • Pegasys (DM03-0109)
 • INCB018424 (2007-0169/2008-0874)
 • 2CDA + Ara-C (DM97-232) (HES only)
 • TG101348 (2007-0837)(MF)
 • AZD1480 (2009-0067)
 • Obatoclax (2008-0792)
 • Masatinib (2008-0275)

Phase I/II Agents for Hematologic 
Malignancies 
 • BAY-43-9006 (2004-0702)
 • AT9283 (2006-0177)
 • Bendamustine (2007-0634)
 • SB939 (2007-0848)
 • INCB018424 (2007-0925)
 • PHA-739358 (2007-0939)
 • RO5045337 (2007-0408)
 • OPB-31121 (2007-0488)
 • ARRY-520 (2007-0879)
 • SB1518 (2008-0032)
 • AP24534 (2008-0046)
 • JNJ - 26481585 (2008-0245)
 • DCC-2036 (2008-0732)
 • IMC-EB10 (2009-0042)
 • AS703026 (2009-0195)
 • GSK1120212 (2009-0239)

ANDREEFF, MICHAEL (713) 792-7260

BORTHAKUR, GUTAM (713) 563-1586

BURGER, JAN (713) 563-1487

CORTES, JORGE (713) 794-5783

ESTROV, ZEEV (713) 794-1675

FADERL, STEFAN (713) 745-4613

FERRAJOLI, ALESSANDRA (713) 792-2063

FREIREICH, EMIL (713) 792-2660

GARCIA-MANERO, GUILLERMO (713) 745-3428

ISSA, JEAN-PIERRE (713) 745-2260

JABBOUR, ELIAS (713) 792-4764

KADIA, TAPAN (713) 563-3534

KANTARJIAN, HAGOP (713) 792-7026

KEATING, MICHAEL  (713) 745-2376

List of Leukemia Service Attendings

KOLLER, CHARLES (713) 792-7747

KONOPLEVA, MARINA (713) 794-1628

KORNBLAU, STEVEN (713) 794-1568

MATTIUZZI, GLORIA N. (713) 745-2723

NGUYEN, KHANH (713) 563-0295

O’BRIEN, SUSAN (713) 792-7543

QUINTAS-CARDAMA, ALFONSO (713) 792-0077 

RAVANDI, FARHAD (713) 745-0394

RYTTING, MICHAEL (713) 792-4855

THOMAS, DEBORAH (713) 745-4616

VERMA, DUSHYANT (713) 745-5789

VERSTOVSEK, SRDAN (713) 745-3429

VU, KHANH (713) 745-0655

WIERDA, WILLIAM (713) 745-0428
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