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Targeted Therapies Continue to Show 
Promise Against FLT3 and IDH1/2 
Mutations in AML
By Danielle Ternyila

FOR THE PAST 50 YEARS, 
a nt h rac ycl i nes a nd 
cytarabine have been 
the standard of care for 
most patients with acute 
myeloid leukemia (AML). 
However, over time, inves-
tigators have learned 
more about the molecular 

heterogeneity of the disease and are now able 
to target specific mutations in an effort to 
improve outcomes in these patients.

For patients who harbor FLT3 or IDH1/2 
mutations, novel targeted agents have been 
approved by the FDA, said Jorge E. Cortes, 
MD. He mentioned FLT3-targeted therapies 
such as midostaurin (Rydapt), gilteritinib 
(Xospata), and IDH1/2-targeted agents such as 
ivosidenib (Tibsovo) and enasidenib (Idhifa).

“FLT3 mutations are important because 
they are common,” said Cortes, who is deputy 
chair of the Department of Leukemia in the 
Division of Cancer Medicine at The University 

of Texas MD Anderson Cancer Center. “It’s 
one of the most common mutations in AML.”

Quizartinib is another agent moving 
through the pipeline for patients with 
FLT3-mutant AML. An update of the phase III 
QuANTUM-R trial, which evaluated quizar-
tinib in patients with relapsed/refractory 
AML, was presented at the 2018 ASH Annual 
Meeting. Results showed that, at a median 
follow-up of 23.5 months, the median OS was 
6.2 months (95% CI, 5.3-7.2) with quizar-
tinib compared with 4.7 months (95% CI, 
4.0-5.5) with salvage chemotherapy (HR, 
0.76; 95% CI, 0.58-0.98; stratified log-rank 
test, 1-sided P = .0177). 

A new drug application (NDA) for 
quizartinib was granted a priority review 
designation in November 2018 for the 
treatment of adult patients with relapsed/
refractory FLT3-ITD–positive AML. Under the 
Prescription Drug User Fee Act, the FDA will 
decide on the NDA by May 25, 2019.

In an interview with OncLive® during 
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the 23rd Annual International Congress on Hematologic 
Malignancies®: Focus on Leukemias, Lymphomas, and Myeloma, 
Cortes discussed the current treatment options for patients with 
AML, including the use of quizartinib in patients with FLT3 
mutations, as well as data from the QuANTUM-R trial.

OncLive®: Could you discuss the current treatment 
landscape for AML?
Cortes: Since around 1970, the treatment with anthracycline and 
cytarabine was introduced. For nearly 50 years, that standard 
did not change. Still today, that is the standard for the majority 
of patients. However, what has happened in recent years is 
that we started discovering the molecular heterogeneity of the 
disease and understanding all of these molecular mutations and 
changes that happen. Very importantly, [we are] able to translate 
that into development of new therapeutic strategies. 

That led to the discovery of FLT3 mutations, the prognostic 
implications, and then the development of drugs. Now, we have 
3 FLT3 inhibitors approved by the FDA. First, midostaurin [was 
approved] in combination with chemotherapy for the frontline 
treatment of patients with FLT3-mutated disease. More recently, 
gilteritinib [was approved] as a single agent for patients with 
relapsed/refractory FLT3-mutant AML. Quizartinib is now being 
reviewed by the FDA, hopefully, to be approved soon.

IDH1/2 mutations are not as common, but each of them still 
occurs in about 8% to 12% of patients. Prognostically, they 
are not as adverse as the FLT3 mutations. However, they do 
represent a target, and we have been able to develop both IDH1 
and IDH2 inhibitors that are both approved by the FDA. We 
know that patients respond very well, even [when these inhib-
itors are used] as single agents, and durable responses are 
seen with these very well-tolerated drugs.

Those are the 2 main advances in the past few months. 
Another important drug that has been approved is venetoclax 
(Venclexta) in combination with hypomethylating agents. It 
gives outstanding responses in older and unfit patients in the 
range of 70%. These responses can be durable. The study was 
not randomized compared with historical [data], but the median 
survival in these studies was about 15 months. It’s much better 
than we expect in that patient population and, again, is very 
well tolerated. With venetoclax, you need to know how to use 
it. If you know how to use it properly to minimize the risk of 
tumor lysis syndrome; it’s a very safe drug.

The other drug was glasdegib (Daurismo), which is a 
hedgehog inhibitor. These drugs have been used in squamous 
cell carcinomas of the skin, but in combination with low-dose 
cytarabine—again, in patients [who are older] and with comor-
bidities—it gave a significant prolongation of survival. This is 
an additional drug for AML treatment today.

All of a sudden, now we are starting to see that the landscape 
is changing. We still depend a lot on the chemotherapy, but we 
are starting to see that adding these drugs to chemotherapy 
may improve outcomes. Gemtuzumab ozogamicin (Mylotarg) 

was recently reapproved, and that’s a major advance, but many 
other monoclonal antibodies are coming. 

Some of the antibody–drug conjugates, such as gemtuzumab 
ozogamicin, and bispecific monoclonal antibodies, such as 
blinatumomab (Blincyto) for acute lymphoblastic leukemia, 
[has] the same concept in AML. In the next 2 to 3 years, we 
will have several of these drugs approved, as well.

Could you discuss the significance of FLT3 and IDH1/2 
mutations in AML?
The internal tandem duplication (ITD) implication happens in 
about 25% to 30% of the patients. The tyrosine kinase domain 
mutation [occurs] a little bit less, at about 5% to 8% at diagnosis. 
They are associated—particularly the [patients with the] ITD—
with a very poor prognosis; their diseases are very proliferative. 
They do respond to chemotherapy, but their responses are very 
short, and therefore the survival is very poor. Because it’s a 
kinase, it’s an important target for development of drugs.

Could you discuss the latest data from the QuANTUM-R 
trial presented at the 2018 ASH Annual Meeting?
This was a study that randomized patients with relapsed/
refractory AML to receive either quizartinib or salvage chemo-
therapy, and there were 3 options. The physicians had to select 
whether they would give patients either low-dose cytarabine; 
mitoxantrone, etoposide, and intermediate-dose cytarabine 
(MEC); or fludarabine, cytarabine, and granulocyte colony-
stimulating factor with idarubicin (Idamycin; FLAG-IDA). 
These are the standard salvage therapies that we use in this 
population. The patients were then randomized, and the 
primary endpoint was overall survival.

 What has happened 
in recent years is that we 
started discovering the 
molecular heterogeneity 
of the disease, and 
understanding all 
of these molecular 
mutations and changes 
that happen.”

—Jorge E.  Cor tes,  MD
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The results of the QuANTUM-R trial showed an improvement 
in survival. The hazard ratio was 0.76, essentially meaning 
an approximate 24% reduction in the risk of death during the 
observation period of this study. This, of course, also came 
with an improvement in the response rate for patients treated 
with quizartinib. There was a higher response and remission 
rate. We looked at the composite complete remission (CR) and 
CR with incomplete hematologic recovery. There were a lot of 
patients who had a partial remission that didn’t have a CR, 
but still benefited from the partial remission. We put them all 
together, and around 60% of patients responded in some way. 
This is much better than the chemotherapy arm.

Importantly, the treatment was very well tolerated. There 
was concern about QTcF prolongation, which had been the main 
dose-limiting toxicity in the phase I study, but at the doses being 
used in QuANTUM-R, it is at a very low rate and really not 
associated with serious arrhythmias or any other problems. This 
was a very well-tolerated, oral, outpatient therapy that beats 
intensive, aggressive chemotherapy—where patients would 
spend a lot of time in the hospital. It’s a very positive study.

If approved, where will quizartinib fit into  
the treatment paradigm?
The QuANTUM-R, which would be the basis for the approval 
now, is in the salvage setting for patients who were refractory 
or relapsed after prior chemotherapy. That’s where it will 
be. It’s a similar place to where gilteritinib is approved. The  
2 drugs agree very well; they’re both oral, well tolerated, and 
very effective. Perhaps the population with quizartinib is a 
little more difficult, but generally, they are still similar. You 
can use either 1 of these 2 drugs, confident that you are going 
to get a good response for these patients.

Is this agent being looked at in any other settings in AML?
With quizartinib, additional studies are ongoing for the combi-
nation with chemotherapy in the frontline setting in a study 
called QuANTUM-First. It’s very similar to the study that 
led to the approval of midostaurin, which [applies to] newly 
diagnosed patients with FLT3 mutations. They are randomized 
to receive either standard chemotherapy alone or in combi-
nation with quizartinib.

In the salvage setting, we are also doing a lot of studies in 
combination. In the long term, combination therapy will likely 
be the way we use quizartinib and other drugs, but initially, it 
will be as a single agent in the salvage setting after resistance 
or relapse after initial therapy. n
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Stone Highlights Emerging Treatment Options 
for Older Patients With AML
By Caroline Seymour 

A PLETHORA OF ADDITIONAL agents 
provides more options for the treatment of 
older patients with acute myeloid leukemia 
(AML), but the optimal combinations and 
settings have yet to be discerned, explained 
Richard M. Stone, MD.

In terms of combinations, venetoclax 
(Venclexta) and hypomethylating agents 
(HMAs) have shown strong signals of 

activity. In a phase II trial reported at the 2018 ASH Annual 
Meeting, the combination of venetoclax and 10 days of decitabine 
induced a complete response (CR) rate or a CR with incomplete 
hematologic recovery of 92% in patients >60 years with newly 
diagnosed AML and 71% of patients with secondary AML. 

“The therapeutic algorithm has changed from 7 + 3  
chemotherapy for fit patients and azacitidine or decitabine for 
unfit patients to a more personalized approach,” said Stone, 
director of the Adult Leukemia Program at Dana-Farber 
Cancer Institute.

Additional agents include midostaurin (Rydapt) for 
patients with FLT3-mutant AML, gemtuzumab ozogamicin 
(Mylotarg) for patients with t(8;21) or inv(16), and CPX-351 
(Vyxeos) for patients with therapy-related AML or AML from  
myelodysplastic syndrome (MDS), with a carrier type similar 
to MDS, or with MDS-related dysplastic changes. 

This departure from a chemotherapy approach is due in 
large part to refined patient assessments and a better under-
standing of the biology of AML.  

“We can’t stop now. We have to keep working to find out 
how to use them, make them less toxic, and more effective,” 
Stone said. “Our older adults need that.”

In an interview with OncLive® during the 23rd Annual 
International Congress on Hematologic Malignancies®: Focus 
on Leukemias, Lymphomas, and Myeloma, Stone, who is also 
a professor of medicine at Harvard Medical School, shed light 
on the therapeutic landscape for elderly patients with AML. 

OncLive®: How has the management of elderly 
patients with AML evolved in recent years? 
Stone: Thanks to the amazing number of newly FDA-approved 
drugs in AML, we have new options for older patients with 
the disease. We’ve seen the impact of genetics on prognosis 
and maybe even choice of therapy in certain cases. 

Before we get to the new drugs, I want to make sure 
that people realize that there are different ways to assess 
the patient and the disease right now. In terms of patient 
assessment, we have to be good communicators and make 

sure we transmit what we know to the patient and their 
family. These are very stressed patients who can’t really 
hear what we say, so we have to avoid medical jargon when 
possible. Patients inflate what we tell them because the 
devastating news about their leukemia is hard to put into 
one’s own psyche. 

Would you elaborate on patient assessment?
Patient assessment includes more than just performance status 
or whether we think they’re fit or unfit. A lot of research led by 
the late Arti Hurria, MD, of City of Hope, used something called 
the geriatric assessment scale. That may be better than [another 
test] that looks at the patient’s ECOG performance status or 
Karnofsky scales to assess their fitness for chemotherapy. 
Preliminary work has shown that the geriatric assessment, 
which is a battery of questions about social functioning, ability 
to do tasks, and physical tests, can predict a patient’s likelihood 
of success or failure with chemotherapy. 

On the other hand, we [also have] these new tests that 
stress the [importance of] genetics. From work done by R. 
Coleman Lindsley, MD, PhD, of Dana-Farber Cancer Institute, 
we know that mutations can guide the prognosis and perhaps 
help us choose therapy. You can bucket these patients into  
3 categories. When I say “these patients,” I mean older adults 
who don’t appear to have a history of myelodysplasia or other 
cancers before their AML. 

One bucket would be those with p53 mutations. Another 
bucket would be those with MDS-type mutations or secondary 
mutations—epigenetic mutations such as ASXL1. The third 
bucket would be those who have what we tend to call pan-AML 
mutations or more secondary, singling-type mutations in the 
RAS or FLT3 pathway. The latter group are the ones with de 
novo mutations in the singling pathway who do pretty well 
with 7 + 3 chemotherapy. Patients with p53 and secondary 
mutations don’t do very well. 

We need new therapies for those patients. In 2019, we 
have slightly better therapies for that adverse group and 
unfit patients—which is exciting. For example, we have the 
addition of venetoclax to either azacitidine or decitabine or 
possibly low-dose cytarabine (LD-AraC) if we don’t have 
access to the HMAs. 

Could you expand on some of these newer options?
There are several newer options, 1 of which is midostaurin 
for the occasional older patient with FLT3-mutant disease, 
or gemtuzumab ozogamicin for the rare, fit, older patient 
who has inv(16) or t(8;21). We also have CPX-351, which 

Richard M.  
Stone, MD
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is a better version of 7 + 3 and proved superior to 7 + 3 in 
patients between the ages of 60 and 75. However, the [FDA] 
approval is for all patients who have a history of MDS, cytoge-
netics like MDS, or a history of cancer chemotherapy. 

The most exciting regimen is the combination of an HMA 
plus venetoclax. There have been no prospective randomized 
data with that regimen compared with the other 3 drugs 
that have been mentioned; however, the phase II data are so 
strikingly positive, and the combination is pretty tolerable. 
[The combination] is more myelosuppressive, so you have to 
watch for neutropenia, but in general, the responses have 
been very high. Of course, this has to be confirmed by the 
recently completed phase III trial comparing azacitidine 
alone to azacitidine plus venetoclax in patients aged 75 or 
older or those with bad comorbidities. 

It should be pointed out that this trial did not include 
patients with intrinsically difficult disease, such as those 
with p53 or secondary mutations. It makes sense that 
those patients who aren’t going to do well with 7 + 3 [may 
tolerate] azacitidine and venetoclax, but it remains unproved. 
Moreover, they’re not going to go into remission with [this 
combination], or very unlikely so. Of course, we need a 
[randomized] trial to prove that azacitidine and venetoclax 
is better than 7 + 3 in some of these groups, but the data are 
pretty striking. I would consider using it quite broadly with 
this older age population. 

What are the unmet needs that still need to be 
addressed in these populations?
There are many unmet needs. We’re still not curing people, 
and we’re still making people sick with our therapy. [With] 
p53[-mutated disease], although there are some bright spots, 
it is still a horrible disease. Being able to bring transplant, 

which has its own advantages and disadvantages, to older 
adults [is an area of investigation], but we don’t really know 
how many patients can tolerate it in this age group. We need 
new drugs, and we need to know how to fit in the available 
drugs. The hedgehog inhibitors don’t seem to have a huge 
niche to fill right now. Maybe in combination we’ll under-
stand who should get what. For example, should a patient 
who is eligible for azacitidine and venetoclax and CPX-351 
get 1 or the other? How are we going to make these decisions? 
There are a lot of questions [that still need to be answered].  

[In my presentation], we also talked a lot about 
IDH1/2 inhibitors and how they should be used. They’re 
[FDA]-approved for use in patients with IDH1/2-mutant AML 
in the relapsed setting, but do they have a role either alone or 
in combination with azacitidine or 7 + 3 in upfront setting? 

Moreover, can we dose IDH1/2 inhibitors in combination 
with LD-AraC in unfit patients? If a patient with an IDH1/2 
mutation is unfit, can they receive an IDH1/2 inhibitor plus 
LD-AraC, or should they get an IDH1/2 inhibitor plus an 
HMA? Or should they get venetoclax plus an HMA? [Those 
questions] just scratch the surface of the research. 

Research helps. There was a desert [in terms of drug 
development] in AML for 40 years, and now we have an 
explosion of new drugs. We didn’t give in; we kept trying 
new things. Our understanding of the biology of the disease 
has blossomed, which has helped with the [development of] 
targeted therapies. n
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Quizartinib Data Move FLT3 Inhibition Forward 
in AML Paradigm 
By Gina Columbus 

FLT3 INHIBITION CONTINUES TO be explored as a thera-
peutic option for patients with FLT3-mutant acute myeloid 
leukemia (AML), with quizartinib at the forefront following 
intriguing results from the phase III QuANTUM-R trial, 
experts discussed during an OncLive Peer Exchange®. 

FLT3 is expressed in approximately 30% of all patients with 
AML,1 leading to an area of active investigation. It has been 
determined that FLT3 mutations can be divided into internal 
tandem duplications (FLT3-ITD) in or near the juxtamem-
brane domain of the receptor, or as point mutations that lead 
to single amino acid substitutions that occur in the activation 
loop of the tyrosine kinase domain (FLT3-TKD).

The first of the FLT3 inhibitor regulatory approval 
stream began with the FDA approval of midostaurin 
(Rydapt) for the treatment of adult patients with newly 
diagnosed FLT3-positive AML in combination with standard 
cytarabine and daunorubicin induction and cytarabine 
consolidation. The FLT3 inhibitor was approved along with 
a companion diagnostic, the LeukoStrat CDx FLT3 Mutation 
Assay, to test for FLT3 mutations in patients with AML.

Other type I inhibitors that have been evaluated in patients 
with FTL3-mutant AML include lestaurtinib, sunitinib 
(Sutent), crenolanib, and gilteritinib (Xospata); gilteritinib 
was approved by the FDA in November 2018 as a therapy 
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for adult patients with FLT3 mutation–positive relapsed or 
refractory disease.

The gilteritinib approval was based on findings from the 
ADMIRAL trial, in which 138 adult patients with FLT3-positive 
relapsed/refractory AML received the FLT3 inhibitor orally at 
120 mg daily. At a median follow-up of 4.6 months, the rate 
of complete remission (CR) or CR with partial hematologic 
recovery was 21% (n = 29; 95% CI, 14.5-28.8).2  

Type II inhibitors that have been evaluated in this space 
include sorafenib (Nexavar), ponatinib (Iclusig), and quizar-
tinib. The FDA granted a priority review designation to a 
new drug application (NDA) for quizartinib in November 
2018 for the treatment of adult patients with relapsed/
refractory FLT3-ITD–positive AML. Under the Prescription 
Drug User Fee Act, the FDA will decide on the NDA 
by May 25, 2019.

The designation is based on findings from the pivotal phase 
III QuANTUM-R trial, which explored quizartinib compared 
with salvage chemotherapy in patients with FLT3-ITD–
positive relapsed/refractory AML following frontline 
treatment with or without hematopoietic stem cell transplan-
tation (HSCT). Updated data from the study, presented at the 
2018 ASH Annual Meeting, showed that the overall survival 
(OS) benefit with quizartinib in this population was reported 
across patient subgroups and reproduced consistently across 
sensitivity analyses.3

In the open-label QuANTUM-R study, patients with 
FLT3-ITD–positive relapsed/refractory AML were randomized 
in a 2:1 ratio to receive once-daily quizartinib at 60 mg, with 
a 30-mg lead-in (n = 245) or to receive investigators’ choice 
of salvage chemotherapy that was selected by physicians 
prior to randomization. Chemotherapy regimens included 
low-dose cytarabine (n = 29); the combination of mitoxan-
trone, etoposide, and cytarabine, (MEC; n = 40); or the 
combination of fludarabine, cytarabine, and granulocyte 
colony-stimulating factor with idarubicin (FLAG-IDA; n = 53).

Baseline patient characteristics were well balanced 
across the treatment arms. The median patient age in the 
quizartinib arm was 55 years (range, 19-81), and 89% had 
an ECOG performance status of 0 or 1. Additionally, 33% of 
patients were refractory to prior therapy, 23% had relapsed 
after remission with HSCT, and 45% had relapsed after 
remission without HSCT.

Also, among patients receiving quizartinib, the FLT3-ITD 
variant allele frequency ranges included <3% (1%), ≥3% to 
≤25% (27%), >25% to ≤50% (35%), and >50% (37%). Cytogenetic 
risk status included favorable (5%), intermediate (78%), 
unfavorable (9%), and unknown (8%).

Results showed that, at a median follow-up of 23.5 months, 
the median OS was 6.2 months (95% CI, 5.3-7.2) with quizar-
tinib compared with 4.7 months (95% CI, 4.0-5.5) with 
salvage chemotherapy (HR, 0.76; 95% CI, 0.58-0.98; strat-
ified log-rank test, 1-sided P = .0177). Earlier reported data 

from QuANTUM-R showed that the FLT3 inhibitor quizar-
tinib had led to a 24% reduction in the risk of death versus 
salvage chemotherapy.

This OS benefit was upheld across 3 prespecified sensi-
tivity analyses. In the first, which censored for the effect of 
transplant, the median OS with quizartinib versus salvage 
chemotherapy was 5.7 months versus 4.6 months (HR, 
0.79; 95% CI, 0.59-1.05; P = 0.519). An analysis censoring 
for the use of other FLT3 inhibitors showed a median OS 
of 6.6 versus 5.0 months, respectively (HR, 0.74; 95% CI, 
0.55-0.99; P = .0203).

The third sensitivity analysis examined the per-protocol 
set (patients who were randomized and treated without signif-
icant protocol deviations). For this assessment, the median 
OS was 6.2 months with quizartinib versus 4.6 months with 
salvage chemotherapy (HR, 0.75; 95% CI, 0.57-1.00; P = .0246).

The OS benefit was also demonstrated across several 
patient subgroups. Among patients who had prior allogeneic 
HSCT, findings showed that the median OS was 5.3 months 
with quizartinib compared with 4.0 months with salvage 
chemotherapy. In those without prior allogeneic HSCT, the 
median OS was 6.9 versus 5.2 months. The OS benefit was 
also shown across subgroups defined by AML risk scores, 
including intermediate (6.2 vs 4.6 months) and unfavorable 
(9.4 vs 5.8 months).

In subgroups that were defined by response to prior 
therapy, the median OS was 6.5 vs 4.7 months in patients 
who relapsed with no HSCT; 7.9 vs 5.4 months in refractory 
patients; and 5.1 versus 4.0 months in patients who 

RECENT TREATMENT ADVANCES IN AML

Eytan M. Stein, MD, of Memorial Sloan Kettering Cancer 
Center, discusses recent advances that have been made in 
the treatment of patients with acute myeloid leukemia.

View video: onclive.com/link/4976
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relapsed, post HSCT.
The benefit with quizartinib versus salvage chemotherapy 

was also observed across subgroups defined by varying 
allelic ratio, age, sex, and AML history.

The median event-free survival was 1.4 months (95% CI, 
0.0-1.9) with quizartinib versus 0.9 months (95% CI, 0.4-1.3) 
with salvage chemotherapy (HR, 0.90; 95% CI, 0.70-1.16; strat-
ified log-rank test, 1-sided P = .1071).

The overall response rate was 69% with quizartinib 
versus 30% with salvage chemotherapy. The composite 
complete remission (CRc) rate was 48% versus 27% and 
the partial response (PR) rate was 21% versus 3%, respec-
tively. The median duration of CRc was 12.1 weeks versus  
5.0 weeks, respectively.

Prior data from the trial showed that the best response 
was CRc in 45% of patients with quizartinib and 27% with 
chemotherapy; CR was achieved by 4% of patients, and  
4% of patients had CR with incomplete platelet recovery (CRp).4 
CRi was reported for 40% of patients, and the PR rate was 
seen in 21% of quizartinib-treated patients, which elicited a  
69% ORR. Twenty-five percent of patients showed no response, 
and 5% were not evaluated.

With salvage chemotherapy, the best response was CRc 
in 27% of patients comprising 1% CR, 0 CRp, and 25% CRi. 
Moreover, 3% of patients showed a PR, yielding an ORR of 

30%; no response was observed in 37% of 
patients on salvage chemotherapy, and  
33% were not evaluated. 

“And it met its primary endpoint,” 
said Mark J. Levis, MD, PhD, leader of 
the Hematologic Malignancies and Bone 
Marrow Transplant Program at Sidney 
Kimmel Comprehensive Cancer Center, 
and a professor of oncology at John Hopkins 

Medicine. “You look at the curves and, yes. Is it dramatic? 
Does it cure everybody? Absolutely not. The responses are 
primarily CRi. So, the population was a dreadful population, 
of course. They were newly relapsed, within 6 months' 
remission duration, and that’s a disaster, or, they were 
primary refractory.”

Of the patients who were randomized 
to receive chemotherapy, 23% withdrew 
their consent of the trial. That could have 
affected the survival difference, hypoth-
esized Harry Erba, MD, PhD, clinical 
investigator in the Division of Hematologic 
Malignancies and Cellular Therapy in 
the Department of Medicine, director of 
the Leukemia Program, and director of 
Phase I Development in Hematologic Malignancies at Duke 
Cancer Institute.

“We had a very hard time enrolling to that study when it 
was opened for the same reason,” explained Naval G. Daver, 
MD, an oncologist in the Department of Leukemia at The 
University of Texas MD Anderson Cancer Center. “You had 
gilteritinib in parallel, crenolanib in parallel, and quizar-
tinib, and other studies in parallel. So the patient would say, 
‘Well, do you believe in FLT3?’”

Regarding safety, the most common grade ≥3 hematologic 
adverse events (AEs) in the quizartinib arm included throm-
bocytopenia (35% vs 34% in the salvage chemotherapy arm), 
anemia (30% vs 29%, respectively), neutropenia (32% vs 25%), 
febrile neutropenia (31% vs 21%), and leukopenia (17% vs 16%).

The most common grade ≥3 nonhematologic AEs in the 
quizartinib arm compared with chemotherapy were nausea 
(3% vs 1%), fatigue (8% vs 1%), pyrexia (3% vs 4%), muscu-
loskeletal pain (4% in each arm), vomiting (3% vs 1%), 
hypokalemia (12% vs 9%), and diarrhea (2% vs 3%). However, 
these AEs can be properly managed by dose adjustments, said 
Alexander E. Perl, MD, MS, an associate professor of medicine 
at the Hospital of the University of Pennsylvania. 

Levis added that 60 mg of quizartinib is an appropriate 
dose. A laboratory and clinical study aimed at identifying 
the optimal dosing strategy for quizartinib identified 60 mg 
daily as the target dose for clinical efficacy as a single agent.5 

“If you give 200 mg of quizartinib, which was the 
[maximum-tolerated dose], you will see a lot of QT prolon-
gation, and some of it’s probably clinically significant, but 
that’s not what they tested,” Perl said. However, he stressed 
that more research needs to be conducted on the necessary 
dosage to hit molecular targets and get antitumor responses 
and also be cautionary to avoid serious toxicities.

“But you have to be careful with FLT3 inhibitors. Mark 
[Levis] has spent a lot of his career saying, ‘What’s the right 
dose of this FLT3 inhibitor? Are we really hitting target? Are 
we hitting it very potently and all the way around the clock, 
you know, with around-the-clock inhibition at a potent level?’ 

 The numbers overall are 
small, but if you needed to get 
a transplant, which we think of 
as the best therapy for relapse 
to AML, you could do so much 
more easily. There were many 
more patients transplanted in 
the quizartinib arm."

—Alexander  E.  Per l ,  MD,  MS

Mark J. 
Levis, MD, PhD

Harry Erba 
MD, PhD
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Therapeutic Breakthroughs in AML Lead to 
Improvements in OS Outcomes 
By Brandon Scalea

A WEALTH OF NEW DRUGS and novel  
combinations has significantly improved 
5-year overall survival (OS) rates for elderly 
patients with acute myeloid leukemia (AML), 
with research shifting toward the devel-
opment of more low-intensity regimens, said 
Naval G. Daver, MD. 

In addition to standard chemotherapy 
options, IDH1/2 inhibitors, such as 

ivosidenib (Tibsovo); FLT3 inhibitors, such as quizartinib; 
antibody–drug conjugates, such as gemtuzumab ozogamicin 
(Mylotarg); and more have emerged in the space. 

“We are seeing the field heading toward a nonchemotherapy 

or low-chemotherapy backbone,” said Daver, an associate 
professor in the Department of Leukemia at The University 
of Texas MD Anderson Cancer Center. “For the first time now, 
there is a lot of excitement about developing low-intensity 
regimens with targeted therapy, immunotherapy, and 
venetoclax [Venclexta].” 

In an interview with OncLive® during the 23rd Annual 
International Congress on Hematologic Malignancies®: Focus 
on Leukemias, Lymphomas, and Myeloma, Daver discussed 
the recent advances made in AML, stressed the importance 
of minimal residual disease (MRD) testing, and highlighted 
where research in the field is heading in order to achieve a 
higher cure rate. 

Naval G. 
Daver, MD

Because you really need that to get an antileukemic response. 
And if you go down and you miss the mark for any reason, you 
could lose what the drug is there to do. So unless that toxicity 
is really important, you’ve got to be careful about that.”

The QuANTUM-R findings also have a clinically 
meaningful impact on getting patients to stem cell transplan-
tation, which is an optimal treatment approach for patients 
with relapsed AML, Perl said. Patients on the quizartinib arm 
were more likely to be transplanted than those on the chemo-
therapy arm, he explained.

“The numbers overall were small, but if you needed to get 
to transplant, which we think of as the best 
therapy for relapse to AML, you could do so 
much more easily,” said Perl. “There were 
many more patients transplanted in the 
quizartinib arm.”

Long-term follow-up data of QuANTUM-R 
will be required to determine what 
long-term survival outcomes will look like 
for patients who have been on quizartinib 
for 2 to 3 years, or even longer, Daver said.  

As a type 1 FLT3 inhibitor, gilteritinib is not as potent as 
quizartinib; however, it does carry clinical activity against 
FLT3-TKD mutations. “It’s a little less potent, and, in fact, I 
think going forward, we’re going to have to find out how we 
use these drugs in different situations,” Levis said. 

Overall, the CRi rates in the relapsed/refractory setting 
suggest that quizartinib could be better suited in the 
frontline space, Levis said. Therefore, investigators are 
exploring quizartinib in the first-line setting in the ongoing 
QuANTUM-First trial (NCT02668653), which is random-
izing patients with FLT3-mutant AML to the FLT3 inhibitor 

or placebo—a similar approach to the RATIFY trial with 
midostaurin, which was the clinical study on which the April 
2017 FDA approval was based. 

The future of this space is likely to include combination 
regimens, which, Erba concluded, will ultimately include 
toxicities such as cytopenias. The key, he said, will be 
mitigating these AEs. n
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OncLive®: What are the current treatment options for 
patients with AML? 
Daver: There are now many treatment options for patients 
with AML. It has been a fantastic last 2 years, with 8 drugs 
approved [by the FDA] and a couple of drugs also under 
regulatory review. [These developments have] dramati-
cally shifted the landscape of AML. Historically, we selected 
treatment based on the fitness and age of the patient. 
Therefore, if patients were considered fit enough to receive 
high-dose chemotherapy, they were given induction with the 
7 + 3 regimen or the 7 + 3 “light” regimen. Those who were 
not considered fit enough because of their age or performance 
status were given low-intensity therapy. Although we were 
able to cure about 50% of younger patients, only about 15% to 
20% of older patients were cured. 

Now, with the advent of several targeted therapies, such 
as IDH inhibitors, we are seeing response rates of 30% to 
40% as single agents. We do not think their ideal use is in 
the relapsed setting, because we are seeing that the use of 
combinations in the frontline setting with chemotherapy is 
leading to higher responses. The survival seems to be better 
[with that approach], as well. 

Similarly, with other targeted agents, such as quizartinib 
and gilteritinib (Xospata)—both of which are very active—
we see that these drugs give us about a 50% response rate 
in patients with FLT3 mutations who fail frontline chemo-
therapy. A recent randomized study showed that the use of 
quizartinib as a single-agent oral therapy gave us double 
the response rates seen with triplet chemotherapy. We also 
saw an improvement in OS. Even though these are pills and 
intuitively, we may think they will not be that powerful, 
we essentially doubled responses. That is where the field is 
moving—so that we can use these agents not in the salvage 
setting but incorporate them [up front], where the curative 
potential is greater. We have studies now combining [FLT3 
inhibitors] with induction chemotherapy. 

Another agent that is probably the most important break-
through we have had in AML is a drug called venetoclax, 
which is a BCL-2 inhibitor. The study that was done in elderly 
patients with AML combined standard treatment with azacit-
idine alone versus azacitidine with venetoclax. That study, 
at this time, is ongoing in a phase III format. What we are 
seeing is that the combination of azacitidine and venetoclax 
gave us a response rate of 72%, which is 3 times higher than 
what has been seen with azacitidine alone. The median OS 
was 17 months—double that of standard therapy. 

We are very excited about this because for the first time in 
our elderly patients with AML, we are now looking at 5-year 
predictive survivals of about 40%; historically, this was about 
15%. This is just the beginning, because once we establish 
azacitidine plus venetoclax as the standard of care, the next 
step is going to be figuring out how to improve on that further. 
Can you add the FLT3 inhibitors if the patient has FLT3 

mutations? Could you add IDH1/2 inhibitors? Can we add 
immunotherapies? We are starting several trials looking at 
this at The University of Texas MD Anderson Cancer Center. 

In the next couple of years, we think there will be a 
switch toward us being more comfortable treating patients 
with azacitidine plus venetoclax, with the addition of either 
targeted therapy or immunotherapy. We will be using less 
and less chemotherapy. 

Could you highlight other agents that are emerging in 
the space? Where do you see future research headed?
A couple of other drugs emerging in AML are immunother-
apies. There is an antibody–drug conjugate called gemtuzumab 
ozogamicin, which has been FDA approved in the frontline 
setting. This drug seems to show the best activity when it is 
combined with chemotherapy in a specific group of patients 
with AML. We specifically use gemtuzumab ozogamicin with 
induction in our patients with what is called core binding 
factor. The phase III data show anywhere between 15% and 
20% absolute survival improvement in these patients. We think 
this is where gemtuzumab ozagamicin should be used. 

Midostaurin (Rydapt) is another drug being used; this 
was the first FLT3 inhibitor to receive FDA approval. All in 
all, we have a very wide variety of choices compared with 
5 years ago, when we just had 7 + 3 versus azacitidine for 
elderly patients. We now have multiple targeted therapies, 
monoclonal antibodies, and venetoclax. 

The next 4 to 5 years of research will look at how we optimally 
combine them and sequence them and how to incorporate 
MRD assessment. Most importantly, what is the role of stem 
cell transplant? Are we still going to require transplant in the 
majority of our intermediate- and high-risk patients? Instead, 
can we bring in maintenance strategies with our newer agents? 

What are the biggest unmet needs in AML that still 
need to be addressed?
Even though we have many new drugs in AML, we are still 
not curing more than 70% of the younger patients. That 
is probably the highest estimate we can give for a patient 
younger than 60 years of age. We need to identify the patients 
who will relapse and give them maintenance or transplant. 
The second big area is that now that we have a regimen that 
works with venetoclax and azacitidine, we are starting more 
major research. If you look at survival with this regimen, 
our follow-up data are still short; it is about 45% at 3 years. 
Although this is definitely better than 15%, it is not 90%. We 
still have a long way to go to get there. 

What is the role of MRD assessment in hematologic 
malignancies?
MRD has become a very important parameter for both assessing 
response and gauging prognosis. In some cases, MRD can 
determine transplant or posttransplant maintenance. MRD is 
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analyzed using 1 of 2 major techniques. One of them is called 
multiparametric flow cytometry, which looks at particular 
antigens and uses high sensitivity flow with 15 to 17 colors. 
We are usually able to get down to a level of 100 times more 
sensitivity than what a pathologist would do on morphology. 

The other way to look at MRD is by next-generation 
sequencing (NGS). If we know a patient has a particular 
mutation or fusion, we are able to track that over time by doing 
polymerase chain reaction or NGS approach. If that mutation 
is completely eradicated, then we know there is no MRD. This 
MRD approach has emerged as a very important outcome for 
patients, and what we see is that there are several patients 
who are considered to be in morphological remission by bone 
marrow criteria. This has been the gold standard that we 
have used for many decades, but, in fact, when you look at 
MRD, many of these [patients] could be MRD positive, and the 
prognosis of these patients who are MRD positive is actually 
almost as bad as those who do not achieve remission. 

Therefore, the thought process is evolving more [toward 
considering] MRD as a [potential] true indicator or a best 
clinical surrogate for OS and long-term outcome—much better 
than the historical complete remission and other endpoints. 
The problem is that very few trials are using MRD as a 
prospectively evaluating marker. Even though it will not be 
used as a primary endpoint, because it has not been FDA 
approved, it can at least be used as a secondary endpoint. 

This will make a strong case for it to be considered as a 
[regulatory] endpoint. Historically, many companies have 
not been willing to do that, but going forward, we are seeing 
that a large number of phase III trials are incorporating this. 
In the next 5 years, we are going to see a lot of prospective, 
randomized frontline trials using MRD. 

What is your key takeaway on MRD?
We have to assess MRD in any prospective clinical trial we 
are doing. We are not completely ready to make decisions on 
it, but we do need to do it so that, as we gather more and more 
data, we can make an informed decision in the next few years 
as to how to use MRD. 

There is a lot of debate on the best technique to use for MRD 
and how best to define MRD. There is no real consensus. There 
are 2 major techniques, and both seem to be quite sensitive. 
On their own, they are predictive in that about 80% of patients 
who are MRD negative will have long-term survival. 

In those who are MRD positive, only about 20% to 25% will 
have long-term survival. This applies regardless of which of the 
2 techniques you decide to use. What is emerging is that when 
you use both of these techniques together, and you are able 
to show that the patient is MRD negative, you get the highest 
predictive value. In fact, when patients are deemed MRD 
negative from both modalities, 95% of them are alive at 5 years. 
In this instance, you are getting a really nice differentiation. n

AML Landscape Explodes With New Agents, 
But Requires Molecular Monitoring
By Kristi Rosa

THE PAST FEW YEARS have brought an 
explosion of new treatment options in the 
acute myeloid leukemia (AML) landscape, 
said Eytan M. Stein, MD, along with the 
need to molecularly monitor these patients 
and determine how to best sequence  
these agents.

In the newly diagnosed setting, the 
FLT3 inhibitor midostaurin (Rydapt) is 

being used in combination with induction chemotherapy 
in patients who are well enough to undergo chemotherapy. 
For those who are not fit enough, physicians are combining 
hypomethylating agents (HMAs) or low-dose cytarabine 
with venetoclax (Venclexta). 

In November 2018, the FDA granted an accelerated 
approval to venetoclax for use in combination with azacit-
idine or decitabine or low-dose cytarabine in the treatment 
of newly diagnosed patients with AML who are aged 75 

years or older or have comorbidities that make them unfit for 
induction chemotherapy. The approval was based on positive 
data from 2 early phase trials: M14-358 and M14-387.

In the M14-358 trial, combining venetoclax with azacit-
idine was found to result in a complete remission (CR) rate 
of 37% and a CR with partial hematological recovery (CRh) 
rate of 24%. The CR rate with the combination of venetoclax 
and decitabine was 54%, whereas the CRh rate was 7.7% with 
the combination. Further, results from the M14-387 trial 
showed CR and CRh rates of 21% in patients who received 
venetoclax with low-dose cytarabine.

“That’s really a paradigm shift in how we treat AML 
both in the fit and unfit populations,” said Stein, who is an 
assistant attending physician on the Leukemia Service at 
Memorial Sloan Kettering Cancer Center.

Several new agents have also received FDA approval 
for use in the relapsed/refractory setting, including the 
IDH1 inhibitor ivosidenib (Tibsovo), the IDH2 inhibitor 

Eytan M. 
Stein, MD
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enasidenib (Idhifa) for patients with IDH1/2-mutated disease, 
and the FLT3 inhibitor gilteritinib (Xospata) for those with 
FLT3-mutated disease. Stein is hopeful that oncologists will 
soon be able to add another FLT3 inhibitor, quizartinib, to 
their treatment armamentarium.

“It is crucially important that when physicians see a 
patient with newly diagnosed AML, they check for a variety 
of molecular genetic abnormalities at the time of diagnosis,” 
Stein said. “It is just as important [to check for these abnor-
malities] at the time of relapse, as well, because they can 
change from the time of diagnosis to the time of relapse. 
Doing so will help you come up with the best treatment choice 
for your patient.”

In an interview with OncLive® during the 23rd Annual 
International Congress on Hematologic Malignancies®: Focus 
on Leukemias, Lymphomas, and Myeloma, Stein sheds light 
on the current treatment landscape of AML, underscores the 
importance of molecular monitoring, and highlights where 
the field is headed.

OncLive®: What are some recent advances that have 
been made in the treatment of patients with AML?
Stein: Our treatment options, up until very recently, were 
really quite limited. Patients could either receive induction 
chemotherapy with daunorubicin and cytarabine or get 
HMAs—that’s in the newly diagnosed setting. What has 
happened over the past few years is that there has been an 
explosion of new treatments for [patients with] AML. 

[Specifically], in the newly diagnosed setting, we now 
combine the FLT3 inhibitor midostaurin with induction 
chemotherapy; that’s obviously for patients who are well 
enough to receive induction chemotherapy. For patients who 
are not well enough to get induction chemotherapy, we’re 
now combining HMAs or low-dose cytarabine with the BCL-2 
inhibitor venetoclax. 

There is also the combination of a drug called glasdegib 
(Daurismo), which is a hedgehog inhibitor, with low-dose 
cytarabine. In addition, the liposomal formulation of 
daunorubicin and cytarabine, called CPX-351, was FDA 
approved for patients with therapy-related AML and AML 
with myelodysplasia-related changes. As opposed to 2 or 
3 years ago, when our treatment options were limited, 
it is now actually quite complicated to treat patients 
with newly diagnosed AML [because there are so many 
options to navigate]. 

In the relapsed/refractory population, we now have 3 
new drug approvals [from the FDA]; there may be 4 soon. 
One is the IDH1 inhibitor ivosidenib, 1 is the IDH2 inhibitor 
enasidenib for [patients with] IDH1/2-mutant AML, and 1 is 
the FLT3 inhibitor gilteritinib for those with FLT3-mutated 
AML, and we expect—hopefully, in the next 3 or 4 months—
that another FLT3 inhibitor named quizartinib will also 
receive approval.

What is the importance of molecular monitoring 
in AML?
You really need to check the molecular genetics of newly 
diagnosed patients with AML because [that will provide you 
with] an idea of a patient’s prognosis. We’ve now been able 
to integrate not only single molecular genetic abnormalities 
but also determine how these molecular genetic abnormal-
ities and their co-occurrence can influence prognosis, and 
that becomes important when you’re thinking about a patient 
who might be eligible for a bone marrow transplant, whether 
they need a bone marrow transplant at the time of their first 
remission. That’s the first thing.

The second thing is how we use this molecular 
monitoring to inform how patients are doing while 
they’re on their treatment journey. After they get their 
initial induction chemotherapy, we can check and see 
whether there’s something called minimal residual 
disease [MRD] that is left over, and if there is MRD left 
over, that gives us an indication of whether a patient might 
relapse or might not. 

Finally, checking molecular genetic abnormalities has 
really affected how we treat our patients, because in the 
newly diagnosed setting, we have FLT3 inhibitors that get 
combined with chemotherapy. In some settings, you might 
use single-agent IDH1 or IDH2 inhibitors. In the relapsed/
refractory setting, we now have FLT3 inhibitors and IDH1/2 
inhibitors that will be used for these patients.

Are you excited about any particular ongoing 
research in the field?
With these new drugs that have been approved, there is now 
an explosion of research [into 2 areas]. One is [figuring out] 

EXPLORING USE OF QUIZARTINIB IN AML

Jorge E. Cortes, MD, of The University of Texas MD Anderson 
Cancer Center, highlights data from the QuANTUM-R trial in 
relapsed/refractory acute myeloid leukemia.

View video: onclive.com/link/4975

More on OncLive.com
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how to combine these drugs to improve outcomes for the 
patients, and [the other is deciding] the best setting. That is, 
is it better to use these drugs in the newly diagnosed setting? 
Is it better to use these drugs in the relapsed/refractory 
setting? Which drug do you use first? How do you sequence 
the drugs? There are tons of questions that we will spend the 
next 5 to 10 years answering.

Do you have a take-home message for your 
colleagues who are treating patients with AML?
The main takeaway is that they should understand which 
molecular genetic test they need to order. They should also 
understand which drugs can be given if they get positive 
results on certain molecular genetic tests. They should 
feel comfortable ordering these tests and also reaching out 
to experts in the field to help them along the way. Many 
community oncologists don’t see so much AML [in their 

practice], so [when they do,] it’s important that they reach out 
to the folks who have used these drugs a fair amount.

Where do you see the field heading in the next decade?
[Despite this progress, it’s] still AML, and most of these patients, 
unfortunately, still succumb to their disease. In the next 10 
years, we’re going to be seeing dramatic improvements in the 
overall survival of these patients and improvements in the 
quality of life. Hopefully, in what was really a disease that had 
few treatment options and was in some ways as bad as something 
like pancreatic cancer, we’re going to see it, hopefully, become a 
chronic disease, sort of like chronic leukemias. n
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AML Management Evolving for Elderly Patients
By Tony Hagen 

DISEASE ASSESSMENTS AND ENHANCED 
doctor-patient communication lie at the 
heart of improving outcomes for elderly 
patients with acute myeloid leukemia 
(AML), said Richard M. Stone, MD, at 
the 23rd Annual International Congress 
on Hematologic Malignancies®: Focus on 
Leukemias, Lymphomas, and Myeloma.

In a talk on managing older patients 
with AML, Stone, chief of staff and director of Translational 
Research and the Adult Leukemia Program at Dana-Farber 
Cancer Institute, discussed emerging agents and combina-
tions along with his preferences for treatment.1  

“We know it’s a tough disease,” he said. “When patients 
are older, they can’t clear the chemotherapy. The stem cells 
get a little more tired. Equally important, the disease is 
more intrinsically resistant; there’s more likelihood of an 
antecedent hematological disorder, more likelihood of having 
chromosomal problems and, now, bad genetics.”

In a study reported in 2015, investigators sought to improve 
what they called inexact classification of patients with AML 
by defining a set of mutations highly specific to AML and 
ranking outcomes by secondary type, TP53, and de novo/
pan-AML-type mutations.2 

“You could see a subgroup of older adults who did fairly 
well—the chemo-responsive ones,” Stone said. “There were 
subgroups, unfortunately, who don’t do well with chemo-
therapy, and we need other approaches for them.”

Older patients do poorly with high-dose cytarabine and, 
historically, choices were largely 7 + 3 cytarabine and 

anthracyclines for fit patients and hypomethylating agents 
(HMAs) for the unfit, he added. 

Improved management now calls for the assessment of 
patient comorbidities, goals, family support, performance 
status, and prior treatment for cancer, as well as other factors. 
A disease assessment for core binding factor and TP53 and 
IDH1/IDH2 mutations, among others, is also needed. 

Geriatric assessments, such as simply observing patients 
walk short distances, also contribute greatly to under-
standing their fitness for intensive therapy, Stone noted. 

He also stressed the importance of improved doctor–patient 
communication, noting evidence that patients “massively 
overestimate” cure potential despite what physicians tell 
them, leading to choices of less-intensive therapy.3 “Almost 
all thought they had a 50% chance to be cured,” he said. “I 
think people cannot deal with the terrible news that we 
give them, and by human nature, they inflate that, so that’s 
important to know.” 

Stone said that if older patients appear fit, he’ll align 
their treatment with what younger adults would receive. Fit 
patients with core binding factor would receive standard 
chemotherapy with gemtuzumab ozogamicin (GO; Mylotarg). 

“If they have bad chromosomes or a history of [myelodys-
plastic syndromes] or prior therapy for cancer, maybe we 
should give them CPX-351, rather than 7 + 3,” said Stone. 

“And if they’re unfit, azacitidine plus venetoclax 
(Venclexta), or maybe we should give them an IDH1/2 
inhibitor, although it’s not approved [by the FDA for use] 
in the up-front setting. I really like 10-day decitabine plus 
venetoclax for TP53 mutation–positive patients.”

Richard M. 
Stone, MD
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Midostaurin (Rydapt) is an option for older patients with 
FLT3 mutation, although in the study leading to its FDA 
approval, “there wasn’t 1 patient over the age of 59.9 years,” 
Stone said, adding that the FDA was under pressure at the 
time to address charges of ageism in its approvals process. 

GO initially lost its approval for use in patients with 
refractory AML, then had it restored, aided partly by results 
from the ALFA 0701 study of patients aged 50 to 70 years 
with untreated AML, which demonstrated that fractionated, 
lower-dose GO had efficacy. Two-year overall survival (OS) 
was 53.1% (n = 139) for the GO group versus 43.5% for the 
control group (n = 139), with a hazard ratio of 0.70. Median 
survival in the GO and control arms was 34 months versus 
19 months, respectively, and there were 59 deaths versus 
71. The data were determined to be statistically significant. 

“There was a clear benefit in event-free survival [EFS],” 
Stone said. EFS was estimated as 40.8% in the GO cohort versus  
17.1% in the control group.4 CPX-351, a liposomal encapsulation 
of cytarabine and daunorubicin, is a useful candidate for 
older patients who are fit, Stone said, noting the formulation’s 
ability to preserve a 5:1 molar ratio of the drug combination 
over a 7-day course. A phase III randomized study evaluated 
CPX-351 (n = 153) versus 7 + 3 (n = 156) in untreated patients 
aged 60 to 75 years as induction therapy and then as consoli-
dation following response. Median OS was 9.56 months versus 
5.95 months for CPX-351 and 7 + 3, respectively (P = .005). 
The complete remission (CR)/CRi (incomplete hematological 
recovery) rate was 47.7% versus 33.3% in the CPX-351 and  
7 + 3 cohorts, respectively.“There was a 31% reduction in 
risk of death without a concurrent increase in the early death 
rate,” Stone said. “The drug is much better tolerated on the 
whole, so there are patients who are older and who are fit who 
I will shift from 7 + 3 to CPX-351.”

Stone described venetoclax, a BCL-2–binding agent that 
triggers cell apoptosis, as “paradigm changing.” “When we 
added venetoclax to HMAs, we got some really good results—
good enough to get the drug approved [by the FDA] on an 
accelerated basis,” he said. 

A phase IB dose-escalation trial (NCT02203773) of 
venetoclax at 400 mg and 800 mg in combination with azacit-
idine (n = 84) or decitabine (n = 31) led to an overall CR/CRi 
rate of 67% in older patients with AML. Median duration of 
response was 11.3 months, and median OS was 17.5 months. 

Reporting on the expansion, the authors noted “rapid, deep, 
and durable responses.” The CR/CRi response rates with 
venetoclax 400 mg were 44%/27% for the azacitidine arm and 
55%/19% for the decitabine arm. OS was 16.9 months versus  
16.2 months, respectively. “These are patients who went 
on this trial who were not deemed fit for chemotherapy,” 
Stone remarked.

Time to CR was 1.2 months versus 1.9 months for the 
azacitidine and decitabine arms, respectively. The number 
of treatment cycles was 6 versus 6, respectively. Also, 

almost across the board, there were strong CR/CRi rates 
for cytogenic risk, de novo versus secondary AML type, and 
genetic mutation, including TP53 mutation, Stone noted. 

He also discussed a phase II trial in which investigators 
evaluated the safety and efficacy of venetoclax with 10 days of 
decitabine. The trial included newly diagnosed elderly patients 
>60 years with AML or secondary AML (sAML). At the 2018 
American Society of Hematology (ASH) Annual Meeting, 
investigators reported an acceptable safety profile for the 
combination with CR/CRi of 92% in newly diagnosed AML,  
71% in sAML, and 44% in relapsed/refractory AML, with 
minimal residual disease negativity in 52% of newly diagnosed 
AML, 40% of sAML, and 50% of relapsed/refractory AML.5

“In 27 patients who had almost never seen chemotherapy, 
there was an almost 100% response rate,” Stone said. 
Venetoclax dosage reduction was allowed during the trial for 
blood count recovery and to address myelosuppression, which 
he said helped clarify remission rates and improved response. 

Stone’s talk also encompassed the use of stem cell trans-
plants in older patients. “There was some controversy at ASH 
in regard to whether older patients should have transplants,” 
he said. “I believe in it, if they’re fit.” 

Last, he cited a study in which investigators looked at 
transplants versus chemotherapy, which was reported at 
the 2018 ASH Annual Meeting. The group reported that 
allogeneic stem cell transplant for patients with AML over 60 
years of age following first complete remission “is routinely 
feasible and significantly improves outcome in both inter-
mediate and unfavorable [European LeukemiaNet] 2010 risk 
groups. Less than 10% of patients are long-term disease-free 
survival without [transplant], even in intermediate risk group, 
supporting that [transplant] remains the first curative option 
for these patients.”6 n

 The drug is much better 
tolerated on the whole, so 
there are patients who are 
older and who are fit who 
I will shift from 7 + 3 to 
CPX-351.”

—Richard M.  Stone,  MD

For full list of references, see the article on OncLive.com
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