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Optimizing the Use of Novel Agents for the Treatment of Leukemia 

Faculty Slide Review 

 
 

Slide 1 – Title Slide 
Doug Smith, MD: Hello, and thank you for joining us. Welcome to this CME-certified 
webcourse entitled “Optimizing the Use of Novel Agents for the Treatment of 
Leukemia.”  This educational activity is sponsored by Rockpointe Oncology and the 
Potomac Center for Medical Education.  It’s supported by an independent educational 
grant from Novartis Pharmaceuticals and Pfizer.   
 
My name is Doug Smith and I am a Professor of Oncology at the Johns Hopkins Sidney 
Kimmel Comprehensive Cancer Institute.  And I’m joined by my colleague Dr. Jonathan 
Webster, also, here at Johns Hopkins.   
 
Slide 2 - Please Help Us with the Following 
 
Slide 3 – CME Information 
Our disclosures are listed below. [See program syllabus]  Both Dr. Webster and I have 
consulting agreements with Celgene and, in addition, I have consulting agreements with 
Jazz Pharmaceuticals, and Novartis. 
 
Slide 4 – Learning Objectives 
The learning objectives for today’s course are listed below. Our goals and our hopes are 
to improve the awareness of FDA-approved agents, either recently approved or under 
development, in AML and ALL; suggest how one might incorporate these agents into 
their practice.  And we also want to cover, sort of, the state-of-the-art approach to 
patients with CML in hopes of minimizing long-term toxicities, and strategies one might, 
think about in taking care of these patients.  I will warn you that our efforts are to move 
rapidly through three different diseases and several different agents. So this webcast is 
full of lots of information, and we hope you find it useful.   
 
Slide 5 – Activity Survey: Polling Question #1 
 
Slide 6 – Activity Survey: Polling Question #2 
 
Slide 7 – Case A: Presentation 
We’d like to start with a presentation.  Patient is a 64-year-old lawyer with a history of 
some intermittent fevers and a cough and some fatigue. There were 64% blasts and 5% 
neutrophils on the peripheral smear.  The patient was anemic, thrombocytopenic, and 
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on physical exam, they looked tired and ill-appearing.  Although they were afebrile in the 
office and their vital signs were relatively stable, the patient was clearly sick.  There was 
some ecchymoses at the phlebotomy sites but no otherwise frank bleeding, and some 
bi-basilar crackles that cleared with repeated breathing.  Bone marrow aspir and biopsy 
was done, and the bone marrow was found to be very hypercellular, particularly for the 
patient’s age, and about 80% of the mononuclear cells on the aspirate were blasts. 
 
Slide 8 – Case A Question 
A question for consideration is, “Which missing piece of data is really vital to 
determining your patient’s prognosis and for developing the induction treatment plan: 
their ECOG performance status, resting between 2 and 3 for the last 12 months; their 
history of prior adjuvant chemotherapy for colorectal cancer from which the patient 
really never bounced back; the leukemia phenotype and the WHO classification; 
molecular panel; a cytogenetic panel; or all of the above?”   
 
Slide 9 - Acute Leukemia: Diagnosis and Prognosis 
When we think about the diagnosis and the prognosis of acute leukemia, in fact, all of 
the noted information is really, really important to figure out how best to approach your 
patient’s treatment and what to offer them, information-wise, about prognosis.  Of 
course, the history and physical is very important.  The patient’s age and performance 
status, had they had prior chemotherapy, is there a prior bone marrow disorder?  Is 
there extramedullary disease, and what the patient’s white count is at presentation, 
obviously, high white counts, being of some concern.  The real bulk of the information 
and importance comes from the bone marrow test and from that we get a sense of the 
leukemia cell type, the genetic markers including cytogenetics, and, of course, 
molecular genetics now needing to be included in re-evaluation of a new patient with 
acute leukemia.  Using those bits of data, we can now prognosticate patients into 
favorable, intermediate, and unfavorable classifications.  And we know that there are 
numerous ways to do this, but ultimately our goal is to use this information from the 
patient’s history and their bone marrow to really determine how likely are we to be able 
to successfully treat their leukemia.   
 
Slide 10 – Activity Survey: Polling Question #3 
 
Slide 11 – Activity Survey: Polling Question #4 
 
Slide 12 – Traditional Approach to Acute Leukemia Therapy 
When one looks at the traditional approach to acute leukemia, the first question, really, 
is a simple one: “Do they have acute myeloid or acute lymphoid leukemia?”  The 
second question tends to be, “Is the patient, themselves, fit or unfit for traditional 
chemotherapy?”  We obviously know that all forms of acute leukemia are traditionally 
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treated with systemic chemotherapy, and the toxicities of systemic chemotherapy can 
be significant.  Once, one is determined, if they are felt to be unfit by their primary team, 
we tend to think about treatment with either low intensive chemotherapy, supportive 
care, and/or, possibly, a clinical trial might be appropriate for such a patient.  However, 
in patients who are fit for intensive chemotherapy, the goal is chemotherapy-based 
treatment.  We hope to stabilize their bone marrow and then restore hematopoiesis with 
induction therapy.  Ultimately, patients are determined to – whether they’re favorable or 
unfavorable – consolidation.  And its goals of curing the patient might be altered, based 
on the risk group that the patient falls into.  And, finally, if and when patients relapse, the 
salvage therapy goals really, again, fall into traditional chemotherapy and/or a clinical 
trial versus supportive care.   
 
Slide 13 - Newly Approved Agents for Acute Leukemia, 2017 
This would be the way we would typically approach a newly diagnosed patients with 
some form of acute leukemia.  However, in the year 2017, there have been several 
novel agents in newly approved by the FDA for AML and several others for acute 
lymphoid leukemia.   
 
Slide 14 – Newly Approved Agents for Acute Leukemia, 2017 
And, in fact, we’re really going to focus our attention on the upfront novel therapies: 
midostaurin or CPX-351 for the treatment of AML, and a couple of different agents that 
have been approved for the treatment of relapsed or refractory ALL.   
 
Slide 15 - Case A: Presentation 
Let’s go back to our original case, and I’ve made some adjustments to this case. 
Patient’s presentation is now a low-white-count leukemia.  The patient has a history of 
breast cancer.  They were treated with intensive chemotherapy for six cycles several 
years ago.  You have the genetic information you need: complex karyotype and an 
ASXL1 and DNMT3A molecular mutation that are both positive.   
 
Slide 16 – AML World Health Organization Classification 
And, in fact, the reason this patient’s background  and story is important is because the 
World Health Organization now recognizes that there are different forms of AML, 
morphologically, AML with myelodysplastic-related changes, and there are different 
forms of AML that we need to distinguish,  based on the patient’s history of having a 
prior chemotherapy exposure, this being therapy-related myeloid neoplasms.   
 
Slide 17 – CPX-351 
And the importance of this cannot be undersold because, in fact, one of the recently 
newly approved drugs for the treatment of AML is CPX-351, and it’s really specifically 
approved for the treatment of what we call “treatment-related AML,” and/or “AML with 
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myelodysplastic-related changes.”  Again, these classifications from the WHO – World 
Health Organization – are really important to note because of the availability of this 
therapy.  CPX-351 is a liposomal formulation of daunorubicin and cytarabine that’s 
maintained at a fixed 1:5 molar ratio.  This liposomal product enters the bone marrow 
effectively, it enters leukemia cells effectively, and it’s felt to deliver an optimal ratio of 
the two agents – the anthracycline daunorubicin and the Ara-C. 
 
Slide 18 – Phase III Study of CPX-351 in Newly-Diagnosed Adults With t-AML or AML-
MRC (Study 301)1-3 
There was a large Phase III study that looked at CPX versus traditional 7+3 in newly 
diagnosed patients with therapy-related or AML with MDS-related changes.  The study 
schema is presented here, where patients were randomized between either CPX or 
7+3.  The dosing and schedules are noted, but the plan was that each patient would be 
induced; if there was residual tumor, it would be 14 days or so beyond the induction.  
Patients could receive a second induction that was modified.  Patients who achieved a 
response could go on to consolidation therapy with either more CPX-351 or 5+2.  The 
key eligibility criteria were that patients had to be untreated, aged between 60 and 75; 
they needed to be able to tolerate intensive chemotherapy with a performance status 
between 0 and 2.   
 
Slide 19 – CPX-351 Phase III Study 301 
When we look at the patient characteristics between the two arms, we can see that 
they’re actually quite nicely balanced, based on race and gender and age group.  When 
we look down at how the study was stratified, the number of patients with therapy-
related AML were equal between the two groups -- those with AML arising from a prior 
bone marrow failure disorder like MDS, with and without prior hypomethylating 
treatment, and, of course, patients with CMML were very similar between the two 
groups.   
 
Slide 20 - CPX-351 Phase III Study 301: Response Rate 
When we look at the response rate, we could see that the response rate favored 
patients being treated with CPX compared to those treated with 7+3; this includes 
complete remission responses and well as complete remission with incomplete count 
recovery.  When one looks at one of the important endpoints of studies like this – 
moving to bone marrow transplant, which is potentially curative – again, the likelihood of 
it going to an allogeneic transplant favored the CPX group.   
 
Slide 21 – CPX-351 Phase III Study 301: Overall Survival 
Looking at overall survival, one can see that patients treated with CPX-351 had a 9.6-
month median survival compared to 5.9 months for the patients treated with 7+3.   
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Slide 22 - CPX-351 Phase III Study 301: Safety 
One of the questions always raised is the toxicity profile of a novel agent.  And when 
looking at grades 3 to 5 toxicities, both hematologic and non-hematologic, one can see 
that the treatment groups were very, very similar.  One thing worth noting is that 
hemorrhage appeared to be slightly more cases in the CPX-351 arm compared to the 
7+3 arm.  I note this simply because the FDA wanted this in the past package insert for 
this agent and to make people who administer it very aware that thrombocytopenia and 
and the patient’s risk of bleeding may be prolonged in patients with CPX-351.   
 
Slide 23 - CPX-351 Phase III Study 301: 30-Day & 60-Day Mortality Rates 
That said, when we look at 30-day and 60-day all-cause mortality, the mortality was 
lower in the patients treated with CPX compared to those with 7-and-3.  And if we 
carefully look at the breakdown of the all-cause mortality, deaths related to an adverse 
event versus deaths related to progressive disease, we can see the real difference 
between 7-and-3 and CPX-351 is deaths due to progressive disease.  
 
Slide 24 – CPX-351: Conclusions 
The conclusions of the Phase III study were that CPX-351 compared favorably to 7-and-
3 for induction treatment of patients with therapy-related AML or AML with MDS-related 
changes.  There was improved overall survival and event-free survival, and there was 
not an increase in 30- or 60-day mortality.  The dosing instructions are noted, but the 
plan is for CPX infusion, given as 90-minute infusion days one, three, and five.  A 
second induction could be given; slightly, the same dose but for only days one and 
three.  And consolidation for CPX-351 is dose-reduced, 29/65 mg/m2, dosing also given 
as a 90-minute infusion days one and three.   
 
Slide 25 - Case B: Presentation 
I’d like to go back to our case and adjust a little bit of this patient’s story, again, to give a 
flavor of what other presentations might look like.  Here, we have the same patient, but 
this time they have a white count of 72,000, so a high white-count leukemia.  When one 
looks at their history, they’ve had no prior chemotherapy, no radiation, no prior bone 
marrow problems like MDS.  The patient’s cytogenetics are normal, but, in fact, as many 
of you may have already suspected, the patient’s molecular mutation shows a FLT3-ITD 
mutation.   
 
Slide 26 – Cytogenetics 
Again, historically we have thought about cytogenetics as being one of the main ways 
that we can prognosticate; breaking traditional cytogenetic abnormalities into favorable, 
standard, and unfavorable, as this chart notes.  There are many studies that show 
changes and differences in survival based solely on the cytogenetic abnormalities.   
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Slide 27 – Cytogenetically “Normal” AML 
However, the challenge is that over 50% of patients will have normal cytogenetics, and 
we know, when looking at the molecular profiles of patients with normal cytogenetics, 
that they are, in fact, not normal, and there are many different molecular abnormalities 
and many different combinations of molecular abnormalities that offer us additional 
prognostic information.   
 
Slide 28 - Recurring Mutations in AML 
The most common recurring mutations in AML turn out to be a handful.  There are a 
couple that tend to be favorable.  NPM1 and CEBP alpha tend to be favorable 
prognostic mutations.  However, there’s quite a few that portend a poor prognosis for 
patients.   
 
Slide 29 – FLT3-ITD Mutations and Treatments 
The one that we’ve highlighted are the FLT3-ITD and the FLT3-TKD.  It’s important to 
recognize this mutations in your patient’s diagnosis because, once again, the FDA has 
approved a novel therapy for the treatment of patients with FLT3 AML.  Now, FLT3 has 
been studied for a very long time.  It is a tyrosine kinase receptor that when, in the 
presence of FLT ligand, will dimerize and result in tyrosine kinase activity along the 
Jak/STAT, the RAS/RAF, and the PI3K pathways.  And what’s important is activation of 
this mutation results in cell growth and cell differentiation.  When there is a mutation 
present, the tyrosine kinase receptor does not need the ligand to be present, nor does it 
need dimerization with another receptor in order to be active.  So mutations of FLT3 
result in constitutively active tyrosine kinase activity, and there are two different forms of 
the mutation; one can be a internal tandem duplication, shown in the yellow area of the 
receptor, or a tyrosine kinase domain mutation, a point mutation, shown in the orange 
loop, in the activation domain.  It’s important to understand that these are common in 
AML and they offer a poor prognosis for patients.   
 
Slide 30 - RATIFY: Midostaurin in FLT3-Positive AML 
Well, recently, we’ve had exciting news that midostaurin was approved for the treatment 
of patients with FLT3-positive AML.  Patients were enrolled on a large Phase III study 
that took adults with a known FLT3-mutated AML and randomized them between 
traditional chemotherapy with daunorubicin and cytarabine, and either midostaurin given 
at 50 mg twice a day, days eight through 21 of the induction course, or a placebo also 
given days eight through 21.  This study was double-blind, it was placebo-controlled, 
and it was randomized in hopes of looking at a primary endpoint of overall survival.   
 
Slide 31 – RATIFY: Efficacy 
When we look at the efficacy from the RATIFY Trial, we can see that the very top line, 
the median overall survival in months was 74 months in the midostaurin arm compared 
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to 25 months in the placebo arm.  We can look at four-year survival.  We can look at the 
ability to go to a transplant in first remission, we can look at median event-free survival, 
and we can look at disease-free survival, all of which appeared to favor the treatment 
arm with traditional chemotherapy plus midostaurin.   
 
Slide 32 – RATIFY: Safety 
When we look at the toxicity profile -- again, midostaurin versus placebo – there were 
very, very similar toxicity profile.  The one area of note is the likelihood of developing a 
rash or skin desquamation was more common in the patients receiving midostaurin 
compared to placebo.  When we look at deaths between the two groups, again, very 
similar rates of death between the midostaurin and/or the placebo arm.   
 
Slide 33 – RATIFY: OS (Primary Endpoint) 
Moving to overall survival, one can see that the midostaurin arm had improved overall 
survival as well as a 23-percent reduced risk of death associated with it.  And again, 
these results suggesting that the additional of midostaurin to traditional chemotherapy 
was a benefit for patients with FLT3-mutated leukemias.  It should be noted that this 
improvement of overall survival and event-free survival in newly diagnosed patients was 
favorable regardless of whether or not it was a point mutation or an internal tandem 
duplication.   It’s also important to note that the survival benefit existed even with the 
high stem cell transplant rate.   
 
Slide 34 - RATIFY: Conclusions 
Safety and tolerability were very similar between the placebo and the midostaurin, and 
the RATIFY investigators suggest that, in fact, midostaurin should be added to the 
induction and/or consolidation.  And they also suggested there should be a 
maintenance strategy using midostaurin following the completion of therapy, even if it’s 
a stem cell transplant, in order to achieve maximal benefit.   
 
Slide 35 - Approach to AML Therapy in 2017-18 
In quick review, in looking at newly diagnosed patients with AML, determining whether 
they’re fit or unfit for intensive chemotherapy is very important.  But we now have the 
addition of needing to understand their history as well as their genetic abnormalities in 
order to optimize their therapy.  While this may not impact so much with patients with 
unfit, who are still mostly looking at low-intensity treatments, it does impact how we look 
at patients with, specifically, unfavorable leukemias where we now have drugs that 
could be added to treatments for FLT3-positive AML, and we have novel drugs that are 
approved to treat patients with therapy-related or AML with MDS-related changes in 
order to ultimately improve outcomes.  I’ll note that there are two other recently 
approved drugs – gemtuzumab, targeting CD33, and enasidenib targeting IDH2 – that 
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are approved to treat patients with relapsed disease and certainly can be incorporated 
into future talks.   
 
I’d now like to turn the stage over to Dr. Jonathan Webster, who’s going to talk a little bit 
more about the newly approved agents for acute lymphoid leukemia.   
 
Slide 36 – Activity Survey: Polling Question #5 
 
Slide 37 – Activity Survey: Polling Question #6 
 
Slide 38 - Newly Approved Agents for Acute Leukemia, 2017 
Jonathan Webster, MD: Thank you, Dr. Smith.  So now, as we move from AML to ALL, 
where in the AML we were really focusing on upfront therapies, the newly approved 
therapies in ALL are for patients with either relapsed or refractory disease. The 
therapies that we’re going to highlight today, specifically, are blinatumomab and 
inotuzumab.   
 
Slide 39 – Case C:  Presentation 
And so we’re going to go back to our case again and change the details a little bit.  So a 
patient with a white count of 18,000 – but now this is a patient who has a history of pre-
B ALL that was previously treated with a standard Berlin-Frankfurt-Muenster induction 
regimen followed by intensification and then maintenance for two years.  It subsequently 
relapsed a year later.  This patient has Philadelphia chromosome-negative disease.   
 
Slide 40 – Approach to ALL Therapy in 2017-2018 
And just to think a little bit about the overall approach to ALL therapy, very similar to the 
approach in AML, where first, you need to make a decision about whether you think the 
patient is fit for intensive chemotherapy or is unfit.  And then second part of it, which is a 
little different than in AML, is that we do have these different categories of disease, that 
based on the immunophenotype – so T-cell versus B-cell – and then the Philadelphia 
chromosome is something that we’ve known for a long time as very important.  For 
patients that are unfit, really, it’s similar to what Dr. Smith talked about with, in AML, 
where you have low-intensity chemotherapy or just supportive care.  However, for 
people that have Ph-positive disease, even amongst those that are unfit, a tyrosine 
kinase inhibitor can be added to low-intensity chemotherapy.   
 
Among patients that are fit for chemotherapy, the goals are very much similar to what 
Dr. Smith highlighted in AML.  The induction goal is to stabilize the patients and restore 
hematopoiesis; that’s usually done with a chemotherapy-based approach.  In patients 
with Ph-positive disease, you would also add a tyrosine kinase inhibitor to the 
chemotherapy.   And then, subsequently, you move to consolidation where the goal is to 
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cure the patient and, amongst those with favorable disease, that’s usually a 
chemotherapy-based approach.  And those patients that have unfavorable disease, 
including all patients with the Philadelphia chromosome, are considered unfavorable, 
and the standard consolidation would be an allogeneic transplant.   
 
Today, with that being said, we’re really going to focus on salvage therapies because 
that’s where the drugs have recently been approved, and so specifically blinatumomab 
and inotuzumab,  for patients with either relapsed or refractory ALL.  And so, first, we’ll 
focus on blinatumomab.   
 
Slide 41 – Blinatumomab 
Blinatumomab is a bispecific T-cell engager antibody.  It has two antibodies that are 
linked together, and so it’s a CD19 antibody. CD19 is expressed on almost all B-cell 
ALL and a CD3 antibody which is expressed on T-cells.  And the idea is that this 
bispecific antibody brings the cytotoxic T-cells in close proximity to the leukemia, and 
then it leads to cytotoxic effects and eliminates the leukemia.   
 
Slide 42 – Blinatumomab: In Relapsed/Refractory Pre-B ALL 
This was approved based on a large Phase III trial in which patients were randomized 2 
to 1 to either blinatumomab or standard-of-care chemotherapy.  Prior to the introduction 
of blinatumomab, really, the only available therapy for patients with relapsed or 
refractory ALL was standard chemotherapy. 
 
Slide 43 – Blinatumomab: In Relapsed/Refractory Pre-B ALL 
And in this trial, what they showed was that the response rate, in the remission rate – 
including patients with full, partial, or incomplete hematologic recovery – was 
significantly increased in the blinatumomab arm with nearly 44% of patients achieving a 
remission,  whereas, in the chemotherapy group, the remission rate was just about 
25%.  
 
Slide 44 – Blinatumomab: In Relapsed/Refractory Pre-B ALL 
This improvement in remission rate translated to improvements in both event-free and 
overall survival, as you can see here, with a median overall survival of 6.9 months in 
patients that received blinatumomab as opposed to just 3.9 months for patients 
receiving chemotherapy.  What you do notice when looking at the overall survival 
curves for blinatumomab is that over time, beyond about a year, they start to come 
together again, and this really suggests that patients are not cured with blinatumomab 
and, as would be the approach with chemotherapy, that if they’re able to achieve a 
remission, they need to go onto an allogeneic transplant. That would be destination 
therapy for any patient with relapsed or refractory ALL.   
 



Optimizing the Use of Novel Agents for the Treatment of Leukemia 
 

© 2018 Rockpointe A CME-certified Oncology Exchange Grand Rounds Activity Page 11 

Slide 45 – Blinatumomab: In Relapsed/Refractory Pre-B ALL 
And then, looking at the adverse events they were relatively similar between the two 
groups.  Including looking at the grade 3-or-greater adverse events of interest, you do 
note that neutropenia and infectionstend to be decreased amongst patients receiving 
blinatumomab.  The events of interest that, we think of as being increased in the 
blinatumomab group include neurologic events, the cytokine release syndrome and 
infusion reactions.   
 
Slide 46 – Blinatumomab: Conclusions 
In conclusion, blinatumomab, seems to lead to improved response – an improved 
response rate and improved overall survival, as compared to chemotherapy in patients 
with relapsed or refractory Philadelphia-negative pre-B ALL. There seems to be less 
hematologic toxicity with blinatumomab than chemotherapy but an increased incidence 
of infusion reactions and cytokine release syndrome. For those that haven’t given 
blinatumomab before, blinatumomab is given as a 28-day continuous infusion.  It starts 
at a low dose of 9 micrograms per day, during the first week, to always preceded by IV 
dexamethasone.  And if patients tolerate treatment during that first week, then, at the 
beginning of the second week, the dose is escalated to 28 micrograms per day, again 
preceded by dexamethasone.  And if patients are able to tolerate that dose, then, in any 
subsequent cycle of blinatumomab treatment, they would start at that higher dose of 28 
micrograms per day.  It’s generally given as a 28-day continuous infusion followed by a 
14-day break, so 42 days constituting a full cycle.   
 
Slide 47 - Inotuzumab Ozogamicin 
Now, I’m going to move on to talk about inotuzumab.  Inotuzumab is a CD22 antibody 
conjugated to calicheamicin, which is a topoisomerase 2 inhibitor and a DNA 
polymerase inhibitor.  And CD22 is expressed on most B-cell ALL, as well. And so the 
idea being that, effectively, it brings calicheamicin in contact with the leukemic cells, 
which then internalize the calicheamicin, leading to DNA damage and, ultimately, to 
eliminating the leukemia.  
 
Slide 48 – Inotuzumab Ozogamicin: In Relapsed/Refractory Pre-B ALL 
And so this was also approved based on a very large Phase III trial.  This was a 1-to-1 
randomization between inotuzumab and the investigators’ choice of chemotherapy.  
 
Slide 49 – Inotuzumab Ozogamicin: In Relapsed/Refractory Pre-B ALL 
And, in this study, the response rate, was significantly higher, again, for patients 
receiving inotuzumab with a complete response rate of 80.7% as opposed to 29.4% for 
patients receiving chemotherapy.  This did include patients with either complete or 
incomplete hematologic recovery.  I think the other thing that’s very notable is that, 
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amongst this majority of patients who had a response to inotuzumab, the majority also 
achieved minimal residual disease negativity.  
 
Slide 50 – Inotuzumab Ozogamicin: In Relapsed/Refractory Pre-B ALL 
And so this improvement in response rate translated into an improvement in 
progression-free survival among patients in the inotuzumab arm.  Notably, the median 
overall survival in the two groups was relatively similar; however, what you do notice is 
that there is a plateau towards the end of the curve. That would suggest that, some 
more patients were, in fact, cured with inotuzumab as opposed to those who received 
standard therapy.   
 
Slide 51 – Inotuzumab Ozogamicin: In Relapsed/Refractory Pre-B ALL 
In looking at the adverse events, including grade 3-or-greater adverse events, were 
relatively similar between the two groups. I think the major difference is in the rate of 
patients who had veno-occlusive disease of the liver, which was significantly increased 
amongst patients receiving inotuzumab.  This is particularly significant among patients 
who had either undergone a prior allogeneic bone marrow transplant or a subsequent 
allogeneic bone marrow transplant.  That’s one of the major concerns with inotuzumab.   
 
Slide 52 – Inotuzumab: Conclusions 
In conclusion, inotuzumab leads to an improved response rate, compared to 
chemotherapy, which subsequently leads to improved progression-free survival. It also 
leads to an improved clearance of minimal residual disease.  The adverse event profiles 
of chemotherapy and inotuzumab are relatively similar with the exception of an 
increased incidence of veno-occlusive disease of the liver amongst patients receiving 
inotuzumab.  And for those of you that haven’t given inotuzumab, the first cycle is 21 
days and with a slightly higher dose of 0.8 mg/m2 on day one, followed by 0.5 mg/m2 on 
days eight and15.  And then the second cycle and beyond becomes a 28-day cycle with 
the lower dose of 0.5 mg/m2 given on days one, eight, and 15.   
 
Slide 53 – Approach to ALL Therapy in 2017-2018 
Again, just talking about the general approach to ALL therapy in 2017 to 2018, to 
emphasize the upfront approach really has not changed based on the approval of these 
agents yet.  However, these agents are being incorporated into salvage therapy and are 
approved for those purposes, with a goal of getting patients into a complete remission, 
and, oftentimes, then moving to an allogeneic transplant.   
 
I am going to pass back to Dr. Smith now, to talk about CML.   
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Slide 54 – Activity Survey: Polling Question #7 
 
Slide 55 – Activity Survey: Polling Question #8 
 
Slide 56 – Survival in Early CP-CML 
Doug Smith, MD: We’d like to switch gears a little bit here and just talk a little bit about 
the state of CML therapy.  I’m showing you a slide that really shows the dramatic impact 
that tyrosine kinase inhibitors have had in the treatment of chronic-phase CML.  These 
are data from the M.D. Anderson that looked at their patients that they treated as early 
as the 1960s and you realize that with the introduction of the TKI era, there’s been a 
dramatic change in survival of patients with CML, to the point that patients who respond 
to TKIs now seem to have a life expectancy that mirrors age-matched controls in the 
normal population. 
 
Slide 57 – Approach to CML Therapy in 2017-18 
When one thinks about the treatment approach to CML, the obvious first issue is 
whether or not the patient has chronic-phased or a more advanced phase such as blast 
crisis.  One can determine a prognostic score based on the presentation of the patient 
as either a low or intermediate versus a high-risk by either a Hasford or a Sokal score. 
And once one does that, we have four different drugs that we can use to treat patients 
up front with primary therapy.  Now, normally, I say three drugs, but in the last month, 
we’ve had approval of bosutinib 400 mg/daily for upfront treatment of patients with CML.  
Again, very exciting data that we have lots of drugs to choose from, for upfront 
treatment.   
 
Once you choose the right drug for your patient, we want to really focus on how we 
manage them.  We know that second-generation TKIs tend to have a deeper and faster 
response compared to treatment with the first-generation imatinib, but interestingly, 
overall survival doesn’t appear difference between choosing upfront treatment with 
imatinib versus a second-generation drug.   
 
The goal, once you start treatment, is to meet clinical milestones. These would include: 
normalizing your blood count for a complete hematologic remission in a few weeks; 
obtaining a complete cytogenetic remission within six to 12 months; a major molecular 
response, which is a three-log reduction in the PCR test for BCR-ABL by 12 to 18 
months; and, ultimately, one hopes that their patient would achieve a deep and a 
complete molecularly undetectable response.  When people meet those milestones, the 
plan is to continue with their therapy.  When people miss those clinical milestones, then 
the thought is to switch to a different TKI.  We also have to take a note that, when 
people miss milestones, compliance might be an issue, and that’s certainly always 
important to talk with your patients about.   
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From the standpoint of patients with advanced or blast crisis CML, the approach is 
slightly different.  One needs to treat them aggressively with a TKI and possibly add 
traditional chemotherapy.  But our approach, traditionally, is to move those patients 
towards an allogeneic stem cell transplant when they achieve chronic phase 2 because 
we know that patients who present with blast crisis, long-term therapy is successful 
measured in months and, typically, not measured in years without the use of a stem cell 
transplant.   
 
Slide 58 - Approach to CML Therapy in 2017-18 
The question I ask for everyone is, “How do we improve upon the success that we’ve 
seen?”   Got numerous drugs to treat patients in the front-line setting, majority of our 
patients will achieve their milestones as expected, and in fact, how do we build upon the 
success that we’ve seen with TKIs?   
 
Slide 59 – Treatment Options Based on Adverse Event Spectrum of TKIs in CML 
Well, one way we can build upon success with TKIs is to try to refine which TKI you 
treat someone with to minimize or mitigate the side effects.  We know, with most TKIs, 
there are common side effects including myelosuppression, LFT abnormalities, 
electrolyte imbalances.  But we also know that, with each individual TKI, there are some 
specific side effects; profiles that match that TKI.  For example, early on imatinib was 
well described as being associated with edema or fluid retention, myalgias, cramping, 
changes in phosphate levels.  There are certainly GI side effects including diarrhea and 
nausea, and while these can be made better by taking imatinib with food, it is certainly 
prominent for many of our patients.  The drug dasatinib, one of the second-generation 
TKIs, associated often with slight increase in bleeding risk due to platelet dysfunction, a 
rare side effect of pulmonary arterial hypertension.  But, more importantly, this drug has 
been associated with pleural and pericardial effusions that can be, at times, a challenge 
to treat.   
 
Nilotinib, again, associated with elevated pancreatic enzymes and even clinical 
pancreatitis, changes in glucose tolerance and, in fact, hyperglycemia’s common with 
this agent, and it carries a black box warning of a prolonged QTC, which is important to 
note in patients with cardiovascular risks.  Bosutinib, the drug that most recently has 
been approved to treat chronic phase up front, is associated with significant GI 
toxicities, at least early on, including diarrhea, nausea, and emesis, as well as skin 
rashes.  And, finally, ponatinib – the drug many of us consider a third-generation TKI 
and one that’s really, really quite effective at treating patients that develop ABL kinase 
domain mutations – turns out that it’s associated with significant, toxicities and 
specifically, veno-occlusive events, including arterial and venous thrombosis, pulmonary 
embolism; cardiac abnormalities, including myocardial infarctions, are associated with 
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the treatment with ponatinib.  Again, each of these agents has great efficacy for many of 
our patients, but each of them have unique toxicity profiles that one needs to take into 
account in order to, sort of, optimize how people do, long-term.   
 
Slide 60 - ELN Recommendations Around TKI Adverse Events 
The European Leukemia Net team recently produced a recommendation paper around 
how to manage TKI-adverse events, long-term.  And what they say that’s very important 
is to not lose sight of the fact that the anti-leukemia effect of your TKI is the most 
important aspect of the treatment.  And they believe that most AEs, if the patients are 
being followed closely and if interventions are undertaken, can be managed without 
stopping or without dose-modifying the TKI, at least early on.  Reduction and 
interruptions sometimes must occur, but what I would argue is that, with the availability 
of multiple TKIs now, all of which have quite good efficacy, one might be able to make 
an adjustment in which TKI a patient’s on, depending on their toxicity profile. It’s really 
important to understand your patients’ comorbidities, understand what drug interactions 
they may have with their current treatments in order to, sort of, optimize the care and 
minimize the side effects of the TKIs when you’re treating your patients with CML.   
 
Slide 61 - Trials of Nilotinib/Dasatinib Discontinuation 
I would argue another way to optimize the long-term care of patients is to determine 
whether or not it’s possible to get them off of their TKI.  We now know that there are 
numerous clinical trials that have reported treatment-free results after stopping TKIs for 
patients with CML. The first table shows trials where patients were treated with imatinib 
and went on to discontinue the drug, and then…  
 
Slide 62 – Trials of Nilotinib/Dasatinib Discontinuation 
A second table shows trials of the second-generation drugs nilotinib and dasatinib that 
have been used to treat the patients and eventually discontinued.  While, certainly, 
many of these trials remain in progress for follow-up, and it’s not clear what their final 
outcomes will be, what we do know from the trials that we’ve studied so far, is that the 
majority of the trials used, as eligibility criteria, patients needing to achieve a complete 
molecular response and maintain that for some period of time, typically one to two 
years, before being eligible to discontinue.   
 
The second thing that we’ve learned from the majority of these studies is that 
somewhere between 40% to 60% of patients have been able to remain in a treatment-
free remission following discontinuation of their TKI.  Now, obviously, this varies from 
study to study and from TKI to TKI, but I think the message to physicians taking care of 
patients with CML in 2018 might be that it’s possible now – and we have data to support 
– that some patients may be eligible for discontinuation and, in fact, on average, about 
half the studies looked at, in so-called “stopping studies” seemed to be able to remain 
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free of treatment for months and even years, with close follow-up and not need to 
resume their TKI.  We ultimately don’t know how long such responses will last but it’s 
certainly now in the dialogue with our patients.  And, when we think about long-term 
complications and side effects from TKI use, it’s certainly worth a dialogue with your 
patients.   
 
Slide 63 - Commonly Used Dosing for Chronic Phase CML 
I will also remind folks that if a patient’s not eligible for discontinuation, we do know that 
there are numerous dosing schedules available for each of the TKIs.  I’ve listed in blue 
the most commonly upfront dosing, but, certainly, we know that each of these drugs has 
multiple ways – multiple doses – that could be used to treat.   
 
Slide 64– TKI Dose De-escalation in CML Patients with Stable MMR (DESTINY Trial) 
And we now have a situation where there is a report presented where a group from the 
United Kingdom suggests that a full molecular undetectable state may not be required 
to get some benefit if one considers dose reduction of the TKI as opposed to 
discontinuation.  In this study they looked at patients who had either a major molecular 
response of a three-log reduction or an MR4 so-called four-log reduction in their PCR. 
And one thought that if the patients were eligible, their upfront TKI was halved.  
 
So imatinib was reduced from 400 milligrams daily to 200, dasatinib from 100 milligrams 
daily to 50 milligrams daily, and nilotinib from 400 milligrams twice a day to 200 
milligrams twice a day, and one saw that there were patients who remained on the 
lower dose without a need to return to their prior dose. The recurrence rate in patients 
who had achieved a Molecular Response 4 was only 2%, and those who started at an 
MMR, a three-log reduction, was about 20%.  In fact, many patients were able to dose-
reduce and successfully remain on the lower dose of TKI.  And our hope in such clinical 
practice would be to, again, minimize the long-term toxicities associated with TKIs.   
 
Slide 65 – Approach to CML Therapy in 2017-18 
As we conclude, when one thinks about the approach to CML therapy, I might offer 
some thoughts that we now have data on stopping trials and the ultimate goal of 
stopping a TKI is really to minimize and reduce long-terms toxicity from TKI use.  Most 
studies suggest that a complete molecular response was needed for at least one to two 
years before being eligible to stop. For dose reduction trials, instead of using a complete 
molecular response, one could consider a major molecular response, or an MR4, to be 
stable for at least a year, if not longer.   
 
It should be noted that, if patients are eligible for stopping or eligible for dose reduction, 
that authors of the stopping studies strongly recommend that patients be followed very 
closely with PCR monitoring, normally, about monthly for at least six to 12 months, and 
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every other month for another year in order to help determine if the patient’s losing their 
response; either recurring of their disease, if they’re off therapy, or disease progression 
on a lower dose of TKI.  I think those factors need to be brought into the dialogue and 
the conversation with your patients, if you think there’s a possibility of stopping or dose-
reducing their TKI.   
 
Slide 66 - Conclusions 
We want to remind folks that we’re really excited about the acute leukemia space where 
the FDA has recently approved drugs, both for AML in the upfront setting as well as the 
relapsed and refractory setting.  And in ALL, there’s a couple of new drugs approved for 
the treatment of relapsed disease, and I think it’s important to think about these agents 
and begin to incorporate them into your practice and your treatment of your patients.   
 
From the standpoint of CML, I think that we’ve had great success with the use of TKIs, 
but, ultimately our next step, moving forward, might be to look at the back end of the 
care.  And what I mean by that is specifically looking at ways to minimize long-term 
toxicity, minimize the side effects. We’ve got five TKIs that we can use for the treatment 
of CML; four of those drugs are approved for the upfront treatment.  And it’s possible 
that many of our patients will eventually become eligible for either a stopping study or a 
possibility of a dose reduction, based on having achieved certain levels of clinical 
responses.  I’d urge you to keep that in the back of your mind as you manage your 
patients with chronic myeloid leukemia.   
 
Slide 67 – CME Credit 
With that, Dr. Webster and I really appreciate your time and your interest in our 
program.  


