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Contemporary Management of Acute Myeloid Leukemia

A Review

Sangeetha Venugopal, MD, MS; Mikkael A. Sekeres, MD, MS

IMPORTANCE Acute myeloid leukemia (AML) is a clonal hematopoietic cancer that disrupts
normal hematopoiesis, ultimately leading to bone marrow failure and death. The annual
incidence rate of AML is 4.1 per 100 000 people in the US and is higher in patients older than
65 years. Acute myeloid leukemia includes numerous subgroups with heterogeneous
molecular profiles, treatment response, and prognosis. This review discusses the evidence
supporting frontline therapies in AML, the major principles that guide therapy, and progress
with molecularly targeted therapy.

OBSERVATIONS Acute myeloid leukemia is a genetically complex, dynamic disease. The most
commonly altered genes include FLT3, NPM1, DNMT3A, IDHT, IDH2, TET2, RUNX1, NRAS, and
TP53. The incidence of these alterations varies by patient age, history of antecedent
hematologic cancer, and previous exposure to chemotherapy and/or radiotherapy for any
cancer. Since 2010, molecular data have been incorporated into AML prognostication,
gradually leading to incorporation of targeted therapies into the initial treatment approach of
induction chemotherapy and subsequent management. The first molecularly targeted
inhibitor, midostaurin, was approved to treat patients with AML with FLT3 variants in 2017.
Since then, the understanding of the molecular pathogenesis of AML has expanded, allowing
the identification of additional potential targets for drug therapy, treatment incorporation of
molecularly targeted therapies (midostaurin, gilteritinib, and quizartinib targeting FLT3
variants; ivosidenib and olutasidenib targeting IDH1 variants, and enasidenib targeting IDH2),
and identification of rational combination regimens. The approval of hypomethylating agents
combined with venetoclax has revolutionized the therapy of AML in older adults, extending
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survival over monotherapy. Additionally, patients are now referred for hematopoietic cell

transplant on a more rational basis.

CONCLUSIONS AND RELEVANCE In the era of genomic medicine, AML treatment is customized

to the patient’s comorbidities and AML genomic profile.
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cute myeloid leukemia (AML) is a clonal stem cell cancer

characterized by proliferation of immature myeloid precur-

sor cells and maturation arrest leading to bone marrow
failure, consequent risks of infection and bleeding, and reduced
overall survival (OS), with a 5-year survival rate of 31.7% (95% Cl,
31.0%-32.3%)."? The annual incidence rate of AML is 4.1 per 100 000;
it is more common in men (5.0 per 100 000 vs 3.4 per 100 000 for
women), innon-Hispanic White individuals compared with non-Hispanic
Black individuals (3.6 per 100 000), Hispanic individuals (3.4 per
100 000), and non-Hispanic Asian and Pacific Islander individuals (3.2
per 100 000), and among older adults.! The median age at diagnosis
is 69 years, and the annual incidence rate increases to 17.3 per 100 000
in people aged 70 years and older.! Additional predisposing factors in-
clude previous receipt of chemotherapy? or radiotherapy* for unrelated
cancers; antecedent hematologic neoplasms, such as myelodysplastic
syndromes® or myeloproliferative neoplasms®; environmental expo-
sures to toxins, such as organic solvents’; and germline predisposition
syndromes, such as those associated with GATA2 or DDX41variants.2°
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Acute myeloid leukemia has a heterogeneous cytogenomic pro-
file, treatment susceptibility, and prognosis. Advancements in next-
generation sequencing technologies and increased recognition of
the molecular underpinnings of AML have led to the incorporation
of molecular data in AML prognostication and treatment
recommendations.’® The AML genome appears to harbor an aver-
age of 13 altered genes, of which an average of 5 are recurrently al-
tered, including FLT3, NPMic, DNMT3A, IDHI, IDH2, TET2, RUNXI,
TP53, and NRAS." Capitalizing on these advances in the understand-
ing of AML biologic traits, since 2017, a number of AML treatments
(Table) have gained regulatory approval in both molecularly de-
fined subgroups (FLT3 [midostaurin, quizartinib and gilteritinib], IDHT
[ivosidenib and olutasidenib], and IDH2 [enasidenib]) and agnostic
subgroups (glasdegib, CPX-351, oral azacitidine, and combination hy-
pomethylating agent [HMA] with venetoclax).? This has led to the
incorporation of molecularly targeted agents into standard induc-
tion chemotherapy and additional therapies for patients with re-
lapsed disease (Figure 1). Moreover, while previously older adults
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with AML who were unable to tolerate intensive chemotherapy were
treated with HMA monotherapy, if at all,'? the approval of the HMA
plus venetoclax combination has led to anincremental survival ben-
efit and likely more older adults with AML receiving therapy.™ This
review addresses the evidence guiding the diagnosis and treat-
ment of adults with nonacute promyelocytic AML both in the front-
line and relapsed settings.

|
AML Diagnosis and Prognostication

A2-pronged approachis used in the initial evaluation of patients with
AML.: assessing disease-specific factors that can estimate treatment
response and inform the risk of relapse (eg, prior chemotherapy or ra-
diotherapy exposure, antecedent hematologic neoplasms and cytog-
enomic abnormalities) and patient-specific factors that influence an
individual's ability to tolerate chemotherapy (eg, age, comorbidities,
and performance status).™ Several scoring systems assess a patient's
ability to tolerate therapy, incorporating factors such as age, nutri-
tional status, preexisting organ damage, and physical function.' In-
struments measuring frailty have also correlated worse scores withim-
paired OS, irrespective of age.'®" While there is no consensus on which
scoring system best estimates an individual's ability to tolerate inten-
sive therapy, age alone is clearly inadequate to appropriately deter-
mine up-front AML treatment.

In addition to a detailed medical history and physical examina-
tion, a bone marrow aspirate and core biopsy should be obtained to

Nausea, 38%; differentiation syndrome, 14%; liver
thrombocytopenia, 22.8%; QT prolongation, 4.9%

QT prolongation, 7.8%; differentiation syndrome,
enzyme level increase, 12%

Febrile neutropenia, 45.9%; anemia, 40.7%;

Adverse effects of special interest

median DOR, 9.3 mo with ivosidenib  3.9%

In 153 IDH1 inhibitor-naive
patients, CR rate, 32%; median DOR,

28.1 mo with olutasidenib
In 371 patients, gilteritinib CR rate,

21.1%; median OS, of 9.3 mo vs
salvage chemotherapy (CR, 10.5%;

median 0S, 5.6 mo)
hematopoietic cellular therapy: HMA, hypomethylating agent: IC, intensive chemotherapy: ITD, internal tandem

In 258 patients, CR rate, 21.6%;
duplication; OS, overall survival; PBO, placebo; R/R, relapsed/refractory; TKD, tyrosine kinase domain.

Efficacy data from registrational

trials

2 |2
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2 = % E 4%) based on relapse likelihood and survival.™ This ELN 2022 clas-
S § 5 = g E sification influences the choice of postremission therapy. Hemato-
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E 2 - § g 21]: RUNXT-RUNXI1T1 and inv[16]: CBFB-MYH11),2° altered NPMic
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= <=9 chemotherapy (Figure 2).“*
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Figure 1. Mechanism of Action of Commonly Used Drugs in Acute Myeloid Leukemia (AML)

* IDH2: enasidenib

* IDH1: ivosidenib or olutasidenib

© FLT3-ITD or TKD: midostaurin or gilteritnib
© FLT3-ITD: quizartinib
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Bak, Bcl-2 antagonist killer 1; Bax, Bcl-2-associated X protein; Bcl2, B cell
lymphoma 2; IDH, isocitrate dehydrogenase; ITD, internal tandem duplication;
MOMP, mitochondrial outer membrane permeabilization; NADP+, nicotinamide
adenine dinucleotide phosphate; NADPH, nicotinamide adenine dinucleotide

phosphate; Raf, rapidly accelerated fibrosarcoma; Ras, rat sarcoma; SMAC,
second mitochondrial-derived activator of caspases; STAT5, signal transducer
and activator of transcription; and TKD, tyrosine kinase domain; Tyk2, tyrosine
kinase 2.

|
Management Approach in Treatment-Naive
Patients Able to Receive Intensive Induction
Chemotherapy

The goal of AML therapy is toinduce remission and consolidate that re-
mission with chemotherapy and/or HCT. Younger adults (variably de-
fined as <55-65 years) or appropriately selected older adults witha good
performance status, a paucity of comorbidities, and good-risk AML are
candidates for intensive chemotherapy, the backbone of which consists
of cytarabine and an anthracycline (daunorubicin or idarubicin) with the
addition of gemtuzumab ozogamicinin CBF-AML, midostaurinin FLT3
(ITD or TKD)-altered AML, or quizartinib in FLT3-ITD-altered AML.2®
Core-binding factor leukemias are particularly sensitive to con-
ventional induction and postremission chemotherapy (including in-
tensified cytarabine), with no substantial differences in relapse-free sur-
vival or OS when cytarabine-based postremission strategies are
compared with postremission HCT.2° Patients with CBF-AML had
improved relapse-free survival with 3 or 4 cycles of high-dose
cytarabine compared with 1or 2 cycles (71 vs 1.4 years; P = .02).%’
Gemtuzumab ozogamicin, a humanized anti-CD33 monoclonal anti-
body conjugated with the cytotoxic agent calicheamicin, can be added
to standard induction therapy with daunorubicin and cytarabine for
patients with newly diagnosed CBF-AML. In the UK Medical Research
Council AML15 trial, patients with CBF-AML had a survival benefit with
the addition of gemtuzumab ozogamicin to chemotherapy (hazardra-
tio[HR], 0.32; 95% Cl, 0.18-0.59; P = .001) compared with those not
receiving gemtuzumab ozogamicin.2® These findings were sup-
ported in a meta-analysis of 5 randomized clinical trials (5-year OS:

JAMA Oncology Published online August 8, 2024

76.3% with gemtuzumab ozogamicin vs 55.2% without gemtuzumab
ozogamicin; HR, 0.47; 95% Cl, 0.31-0.73; P < .001).%°

Assessment of measurable residual disease can potentially iden-
tify the need for additional therapy. One trial prospectively evaluated
theimportance of measurable residual disease by quantitative reverse
transcriptase polymerase chain reaction in estimating the cumulative
incidence of relapse in patients with CBF-AML. At the end of induction,
agreater than 3-log reduction of RUNXT-RUNXITTT transcripts in the bone
marrow significantly decreased relapse risk by 67% compared with a
reduction of less than 3 log, while less than 10 copies of CBFB-MYH]I1in
the peripheral blood was associated with a 68% reduction in relapse
risk, compared with having 10 or more copies. After treatment, having
more than 500 copies of RUNXT-RUNXITTT in bone marrow (relapse
estimate: 100% vs 7% [<500 copies]; P < .001) and more than 10 cop-
ies of CBFB-MYH11with placebo (estimate of relapse: 97% vs 7% [<10
copies]; P < .001) were associated with relapse.3° Based on these data,
serial monitoring of molecular transcripts at diagnosis, remission, treat-
ment completion, and prespecified time points during surveillance of
CBF-AML is recommended toidentify patients with impending relapse

to consider additional therapy.
Variants of NPMic-AML occurs in 20% to 30% of patients.®' The

prognosis of NPMIc AML is context dependent, driven by the presence
of co-occurring FLT3-ITD variants.?* Compared with co-occurring
FLT3-ITD variants, NPMic-altered/FLT3-ITD wild-type AML is associated
with numerically higher CRrates (74% vs 63% in NPMIc altered/FLT3-
ITDaltered) and superior OS (P = .001) in patients treated with conven-
tional chemotherapy.>? Measurable residual disease in NPMic-altered
AML should be serially monitored, as the persistence of NPM1 transcripts
attheend of induction and at treatment completion is associated with
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Figure 2. Treatment Algorithm of Younger and Older Adults

Evaluation

— CBF-AML
FLT3-ITD
Eligible to or TKD
receive
> . .
intensive
chemotherapy
——— FLT3-ITD
* Complete blood count with L Other
differential
* Bone marrow examination with
FISH, karyotype, variant analysis
 Chest radiograph, echocardiogram
All
molecular
Age=75y subsets
or not eligible
for intensive
> chemotherapy
(per VIALE-A
eligibility
criteria)
IDH1

Frontline setting Relapse setting

Anthracycline with cytarabine If eligible t ive intensi
plus gemtuzumab ozogamycin AU [FELENE T
chemotherapy, consider
salvage regimens as
bridge to HCT
Anthracycline with
B N N . ————1-n
cytarabine plus midostaurin !
:% Gilteritinib regardless of age
Anthracycline with i
E— A q A Rt
cytarabine plus quizartinib
—>| Anthracycline with cytarabine

If IDH1 variant, either
ivosidenib or olutasidenib

Hypomethylating agent
——>| (azacitidine or decitabine)
plus venetoclax
If IDH2 variant,
consider enasidenib
——>| lvosidenib plus azacitidine

AML indicates acute myeloid leukemia; CBF, core-binding factor; FISH, fluorescence in situ hybridization, HCT, hematopoietic cell therapy, IDH, isocitrate
dehydrogenase; ITD, internal tandem duplication; TKD, tyrosine kinase domain; VIALE-A, venetoclax in combination with azacitidine.

increased relapse risk (HR, 4.80; 95%Cl, 2.95-7.80; P < .001) and death
(HR, 4.38; 95% Cl, 2.57-747; P < .001) compared with the absence of
NPMTtranscripts.® The ELN 2022 guidelines recommend monitoring
NPMTtranscripts at diagnosis, at treatment completion, and 3 months
for 2 years during surveillance.2*

Traditionally, FLT3-ITD variants were categorized as interme-
diate to adverse risk based on the allelic ratio (higher being
worse).'® With the introduction of FLT3 inhibitors into therapy,
FLT3-ITD variant is now considered intermediate risk regardless of
the allelic ratio.?* The prognosis of FLT3-TKD alteration is
variable.>* Midostaurin, a small molecule, multikinase FLT3 inhibi-
tor, is approved to treat newly diagnosed FLT3-altered AML (ITD
or TKD) combined with chemotherapy based on results from the
RATIFY trial,3> which evaluated the addition of midostaurin or pla-
cebo to induction and consolidation therapy, followed by 1year of
maintenance in patients with FLT3-altered AML aged 18 to 59
years. While there was no significant difference in CR rates in
patients randomized to the midostaurin vs placebo arms (58.9%
vs 53.5%; P = .15), midostaurin decreased the risk of death by
22% (HR, 0.78; 1-sided P = .009).36

Recently quizartinib, a selective FLT3-ITD inhibitor, was ap-
proved totreat patients with newly diagnosed FLT3-ITD-altered AML
based on the results of the QUANTUM-First study,” in which 539
patients with FLT3-ITD-altered AML were randomized to receive
quizartinib (n = 268) or placebo (n = 271) combined with standard
induction and postremission chemotherapy. Patients receiving
quizartinib had an OS advantage compared with patientsin the pla-
ceboarm (HR, 0.78; 95% Cl, 0.62-0.98; P = .03).38 Quizartinib pre-
scribing information carries a boxed warning for QTc prolongation,
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torsades de pointes, and cardiac arrest. Therefore, QTc monitoring
and correction of electrolyte disturbances is recommended.3®
Whether quizartinib or midostaurin should be the preferred treat-
ment in FLT3-ITD-altered AML is not known, as the drugs have not
been compared directly.

For patients who are able to tolerate intensive chemotherapy
but with ELN 2022 adverse risk genetics, the optimal treatment ap-
proach remains undefined.?* Withinduction chemotherapy, CRrates
are 48% in TP53 variants, 42% in KMT2A rearrangements, and ap-
proximately 50% with monosomal karyotypes.? Whether these out-
comes are better than other treatment approaches is not clear. As-
sessment in clinical trials is preferred, particularly for patients with
KMT2A rearrangements who could receive targeted therapies, such
as menin inhibitors.

A liposomal encapsulation of cytarabine and daunorubicinina
fixed 5:1ratio, CPX-351is approved to treat newly diagnosed therapy-
related AML or AML with myelodysplasia-related changes in adults
based on a randomized phase 3 clinical trial in patients with newly
diagnosed high-risk/secondary AML (N = 309). Compared with a
standard cytarabine- and daunorubicin-based chemotherapy regi-
men, CPX-351led to amodest survival benefit (9.56 vs 5.95 months;
HR, 0.69; 95% Cl, 0.52-0.90; P = .003), including those with prior
HMA exposure for antecedent myelodysplastic syndromes. The me-
dian time to neutrophil and platelet count recovery was prolonged
with CPX-351(neutrophils: 35.0 days; platelets: 36.5days; witha7 + 3
treatment regimen, both neutrophil and platelet count recovery was
in 29 days), and use has been limited.*°

In 2020, oral azacitidine (CC-486) was approved for contin-
ued treatment of AML in patients who achieved CR or CR with
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incomplete blood count recovery (CRi) following induction
chemotherapy.*' QUAZAR, a randomized, placebo-controlled
phase 3 trial, evaluated the role of oral azacitidine (300 mg daily
in a 2 weeks on/2 weeks off schedule) or placebo in adults aged
55 years or older with AML with CR or CRi who were unable
to complete standard intensive induction and postremission
therapy. Patients randomized to receive oral azacitidine had an
improved OS (HR, 0.69 vs placebo; 95% Cl, 0.55-0.86;
P < .001).*2 Most importantly, oral azacitidine is not a pharmaco-
logic equivalent of subcutaneous or intravenous azacitidine and
the formulations are not interchangeable.*>#4

| - -
Management Approach in Treatment-Naive

Patients Unable to Receive Intensive Induction
Chemotherapy

Acute myeloid leukemia is more common in older adults, who also
aremore likely to have concomitant comorbidities and poor perfor-
mance status.*> Among patients aged 70 years or older or younger
patients with poor performance status and/or major comorbidi-
ties, intensive chemotherapy is associated with a high risk of early
mortality and truncated survival.*® Likely as a consequence, 50%
of older adults with AML between 2001 and 2013 did not receive
any active therapy, including 42% with AML diagnosed in the last
decade.*” The 2020 approval of venetoclax (an orally available Bcl2
inhibitor) in combination with HMAs for newly diagnosed AML in
older adults (aged =75 years or unable to receive intensive chemo-
therapy) has expanded the AML treatment landscape for this
population.*®

VIALE-A, arandomized, double-blind, placebo-controlled phase
3 study, investigated the efficacy and safety of venetoclax in com-
bination with azacitidine compared with placebo plus azacitidine in
patients with newly diagnosed AML who were older (age =75 years)
or unlikely to tolerate intensive chemotherapy." The composite CR
rate (CRc: CR plus CRi) in the venetoclax plus azacitidine arm (64.7%)
was significantly higher than in the placebo plus azacitidine arm
(22.8%) (P < .001). At a median follow-up of 20.5 months, veneto-
clax plus azacitidine decreased the risk of death by 33.8% (HR, 0.662;
P <.001), with a median survival duration of 14.7 vs 9.6 months for
patients receiving placebo plus azacitidine.”

Focusing on patients with discrete variants, in those withan FLT3
variant (ITD or TKD) treated with venetoclax plus azacitidine, the CRc
rate was 67% and the median OS was 12.5 months (placebo plus
azacitidine: CRc, 36%; median OS, 8.6 months).*® Among patients
with IDH variants or IDH2 variants treated with venetoclax plus azac-
itidine, the CRc was 79% and the median OS was 24.5 months (pla-
cebo plus azacitidine: CRc, 11%; median OS, 6.2 months).>°

In the subgroup analysis of patients with adverse cytogenet-
ics, outcomes with venetoclax plus azacitidine were influenced by
the presence or absence of TP53 variation. Although the subgroup
analysis was not powered to detect differences, venetoclax plus azac-
itidine treatment was associated with numerically higher response
rates and OS (CRc, 70%; OS, 23.4 months) compared with placebo
plus azacitidine (CRc, 23%; OS, 11.3 months) in those with adverse
cytogenetics and TP53 wild type. However, among patients with ad-
verse cytogenetics and TP53 variants (a surrogate marker for mul-
tihit TP53°"), survival appeared similar between the arms (veneto-
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clax plus azacitidine, 5.2 months; placebo plus azacitidine, 4.9
months).>2 Taken together, venetoclax plus azacitidine appears to
be an effective therapy across the molecular subgroups in older
adults with AML and those unable to tolerate intensive chemo-
therapy and should be continued ad infinitum, as long as a patient
is deriving benefit. Venetoclax-based regimens can also be used
when measurable residual disease clearance is suboptimal.>3
Whether the combination truly represents nonintensive therapy,
whether outcomes differ from intensive induction chemotherapy
in the same or in a younger population,®* and the role of triplet
therapy in patients with FLT3-altered AML (HMA plus venetoclax plus
FLT3 inhibitor) is still being investigated.>>>® Use of checkpoint in-
hibitors combined with standard chemotherapy is an area of active
investigation.

In 2020, ivosidenib was approved to treat patients with re-
lapsed or refractory (R/R) IDHI-altered AML, and in an extended ap-
proval in 2022, ivosidenib in combination with azacitidine was ap-
proved for newly diagnosed IDHT-altered AML in adults aged 75 years
or older or who are unable to receive intensive induction chemo-
therapy. AGILE, a placebo-controlled, randomized phase 3 trial, en-
rolled 146 patients with newly diagnosed IDHI-altered AML to re-
ceiveivosidenib plus azacitidine or placebo plus azacitidine, with the
primary end point of event-free survival. At a median follow-up of
12.4 months, the event-free survival was significantly longer for those
randomized to ivosidenib plus azacitidine compared with the pla-
cebo plus azacitidine group (HR, 0.33; 95% Cl, 0.16-0.69; P = .002).
Differentiation syndrome, anivosidenib-specificadverse event, oc-
curred in14% of patients receivingivosidenib plus azacitidine vs 9%
with placebo plus azacitidine.>” Whether older adults with IDH1 vari-
ants or those unlikely to tolerate intensive chemotherapy should re-
ceive initial ivosidenib plus azacitidine or venetoclax plus azaciti-
dine is being investigated.>®

Management of Relapsed AML

Despite the major headway in unraveling the byzantine molecular
pathogenesis of AML and the identification of rational therapies, re-
lapse is more common, with a 5-year OS of 10% in patients whose AML
returns.>® Currently, there is no consensus on a uniform reinduction
strategy in patients who cantolerate intensive chemotherapy and who
do not have actionable variants, and the choice of treatment is often
based on the CR duration with the prior therapy. If the first remission
durationis greater than1year, itis reasonable to reinduce with the same
initial regimen. However, the likelihood of treatment response de-
creases with each relapse. Commonly used intensive chemotherapy
regimens in the R/R setting include the mitoxantrone, etoposide, and
cytarabine combination; fludarabine, cytarabine, granulocyte colony-
stimulating factor, and idarubicin combination; or high-dose cytara-
bine (3 g/m?). In patients not able to receive intensive chemotherapy,
other regimens (eg, hypomethylating agents combined with veneto-
claxinthose previously treated with cytotoxic chemotherapy) may be
used.®C The efficacy of these regimens is underwhelming, with CR rates
ranging from 30% to 65% and a median duration of response typi-
cally less than 12 months.?® The only cure for R/R AML is HCT, which
may not require treatment before the transplantation-conditioning
regimen. In the phase 3 ASAP trial, pre-HCT sequential conditioning
with high-dose cytarabine or melphalan followed by reduced-
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intensity conditioning in emergent HCT was noninferior to remission-
induction chemotherapy prior to HCT (1-year leukemia-free survival:
sequential conditioning, 71.5% vs remission-induction chemo-
therapy, 69.9%; P = .80).%' Clinical trial options must be considered
when available.

Patients with discrete, targetable variants have other thera-
peutic options. Enasidenib, an orally available, small-molecule
IDH2 inhibitor, is approved to treat patients with R/R IDH2-altered
AML. Its approval was based on the phase 1-2 AG-221-C-001
study, for which the primary end point was overall response rate
(CR, CRi, CR with incomplete platelet recovery, partial remission,
or morphologic leukemia-free state).®? Enasidenib demonstrated
an overall response rate of 40.3% and a CR or CR with partial
hematologic recovery rate of 23% lasting a median of 5.8 months.
Additionally, 34% of the patients became transfusion indepen-
dent (red blood cells or platelets) during any 56-day postbaseline
period. Enasidenib-specific adverse events included indirect
hyperbilirubinemia (12%) and differentiation syndrome (7%). In
the phase 3 study comparing enasidenib with conventional care
in a similar patient population, however, enasidenib did not dem-
onstrate a survival benefit (6.5 vs 6.2 months; P = .23), indicating
that while it is a treatment option, it may not necessarily be a pre-
ferred treatment option.®*

In the past 5 years, 2 IDH1 inhibitors, (ivosidenib and oluta-
sidenib) have been approved to treat R/R IDHI-altered AML.%#
Ivosidenib and olutasidenib are both allosteric type Il IDH1 inhibi-
tors, but differ in their chemical structure and binding properties.®>©©
Inthe phase 1b trial that led to the approval of ivosidenib in R/R IDHT-
altered AML, patients treated with ivosidenib had an overall re-
sponse rate of 41.6%, including a CR or CR with partial hematologic
recovery rate of 30.6%, and a median duration of response of 8.2
months among responders.®” In the pivotal trial that led to the ap-
proval of olutasidenib in a similar population, the overall response
rate was 48%, including a CR or CR with partial hematologic recov-
ery rate of 35% and a median duration of response of 25.9 months
among responders.®® Ivosidenib and olutasidenib differ slightly in
their adverse event profile, with ivosidenib carrying a boxed warn-
ing for QTc interval prolongation and olutasidenib for
hepatotoxicity.®* Given the lack of head-to-head comparison be-
tween ivosidenib and olutasidenib, the choice of IDHTinhibitor in R/R
IDHI-altered AML depends on likely patient tolerability, comorbidi-
ties, and prior exposure to other therapies.

Gilteritinib, a highly selective, oral FLT3 inhibitor active against
ITD and TKD variants, is approved in the US to treat R/R FLT3-
altered AML based on results of the ADMIRAL study.®® Gilteritinib
was compared with salvage chemotherapy (mitoxantrone,
etoposide, and cytarabine combination; fludarabine, cytarabine,
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granulocyte colony-stimulating factor, and idarubicin combina-
tion; or low-dose cytarabine or azacitidine) in 371 patients with R/R
FLT3-altered AML.”° The CR or CR with partial hematologic recov-
ery rates were significantly higher in patients treated with gilteri-
tinib compared with patients treated with salvage chemotherapy
(34% vs 15.3%; risk difference, 18.6%; 95% Cl, 9.8%-27.4%). At a
median follow-up of 17.8 months, gilteritinib demonstrated a sig-
nificant improvement in OS compared with salvage chemotherapy
(9.3 vs 5.6 months; HR, 0.64; 95% Cl, 0.49-0.83; P < .001).”' The
gilteritinib labeling includes a boxed warning for differentiation syn-
drome and warnings for posterior reversible encephalopathy syn-
drome and QTc prolongation.®®

. |
Conclusions

Over the past decade, therapy for patients with AML has increas-
ingly become tailored to both the disease molecular profile and pa-
tient- and disease-specific characteristics. Novel orally adminis-
tered targeted agents pose coverage challenges and may necessitate
paritylike legislative approaches to ensure patients can receive stan-
dard-of-care therapies regardless of administrative route. Drug de-
velopment in AML is proceeding at a vigorous pace with continued
exploitation of disease biologic factors, such as with the ongoingin-
vestigation of menin inhibitors against KMT2A and NPMic variants.”?
Nevertheless, relapse, treatment refractoriness (common with TP53
multihit status), and emergence of novel resistance variants re-
main major impediments to successful therapy.”>”# Patients should
be considered for clinical trials in up-front, relapsed, or refractory
settings when available, given the persistent poor outcomes of this
population. The approval of HMA plus venetoclax in older adults and
those unlikely to tolerate intensive chemotherapy has spurred the
evaluation of triplet therapies with an add-on third agent (either ap-
proved or investigational) to the HMA plus venetoclax backbone. Ad-
ditional core questions, such as the optimal duration of venetoclax
therapy, time-limited treatment, or appropriate sequencing of HMA
plus venetoclax and molecularly targeted therapies, are under ac-
tive investigation.””” The concept of measurable residual disease
assessmentin AML is gaining traction and will likely serve as a marker
to guide therapy duration and need for additional treatment inter-
ventions. Given the important prognostic information imparted by
the cytogenomic makeup of AML, biomarker-focused clinical re-
search using advanced approaches, such as basket, umbrella, and
adaptive study designs, will accelerate drug development time-
lines. To quote Mark Twain, “the secret of getting ahead is getting
started,"”® and therapeutic development intended to improve the
survival outcomes in patients with AML is well on its way.
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