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Abstract

Objective: Acute myeloid leukemia (AML) is primarily a disease of older adults. These patients may not be candidates
for intensive treatment, and there has been an ongoing need for treatment options for this group. We review the use of
glasdegib, a hedgehog-pathway inhibitor available for use in combination with low-dose cytarabine (LDAC).

Data Sources: PubMed and relevant congress abstracts were searched using the term “glasdegib”. In addition, based
on our experience with glasdegib, we considered treatment aspects of particular relevance to pharmacists and advanced
practitioners.

Data Summary: In a randomized phase Il study, the combination of glasdegib plus LDAC demonstrated superior
overall survival versus LDAC alone (hazard ratio 0.51, 80% confidence interval 0.39-0.67, p =0.0004). The trial
reported adverse events (AEs) of special relevance for older patients, such as hematologic events, gastrointestinal
toxicity, and fatigue, as well as AEs associated with Hh-pathway inhibitors (alopecia, muscle spasms, dysgeusia).
Educating patients about typical AEs can facilitate adherence as well as early AE identification and proactive management.
For LDAC, which is a long-established therapy in AML, various stages of delivery need consideration, with attention to
individual circumstances. Practical measures such as dispensing a longer supply can reduce the number of return clinic
visits, providing a meaningful difference for many patients.

Conclusions: Pharmacists and advanced practitioners play important roles in treatment with glasdegib plus LDAC.
Ultimately, framing plans for treatment delivery within the individual circumstances of each patient may enable them to
stay on therapy longer, giving them the greatest potential to achieve benefit.
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Introduction

Acute myeloid leukemia (AML) is the most common
adult acute leukemia, with approximately 20,000 new
cases in the United States (US) every year.! AML is
characterized by proliferation and accumulation of
abnormal myeloid blasts in bone marrow and periph-
eral blood and, if untreated, is typically rapidly pro-
gressing and deadly. Generally, AML is a disease of
older adults. More than half of patients diagnosed
each year are >65years, and around one-third are
>75years. The poorest outcomes are seen in those
>75 ye:alrs.1

For patients with newly diagnosed AML, intensive
induction chemotherapy offers the best chance for cura-
tive outcomes. Unfortunately, the risk of treatment-
related mortality often outweighs the benefit of response
in older patients or those who present with significant
comorbidities or functional impairment, as indicated by
a score of >2 on Eastern Cooperative Oncology Group
(ECOG) performance status.” In addition, a long stay in
the hospital is usually required, with potential for signif-
icant effects on quality of life.

Health-care  professionals (HCPs) use a
combination of factors to determine whether intensive
induction chemotherapy will be appropriate for an
individual patient. The most significant predictor is
the patient’s age — clinical outcomes in response to
intensive induction therapy in patients >60 years
are historically poorer compared with younger counter-
parts.” However, age alone should not be the
primary factor driving the decision whether or not to
use intensive induction therapy. Comorbid conditions,
organ function, and other factors affecting a
patient’s ability to tolerate treatment or undergo bone
marrow transplant must also be taken into account.
Geriatric screening tools may be used for a more

comprehensive assessment of the likely risks with che-
motherapy.* The presence of unfavorable prognostic
factors such as molecular or cytogenetic abnormalities

that confer resistance to intensive induction
chemotherapy require consideration. Individual
preferences also drive decisions, as patients

considered “fit” for intensive induction chemotherapy
may decline in favor of less intensive therapies that
may be more consistent with their desired quality
of life.

In “unfit” patients, less intensive frontline treatment
reduces treatment-related toxicity but at the cost of
potentially reduced response and survival. Until recent-
ly, established options have been hypomethylating
agents (HMAs; azacitidine or decitabine) or low-dose
cytarabine (LDAC). In this patient group, these agents
have demonstrated efficacy in clinical trials, yet
response rates remain low at around 16-24% for
HMAs and 7-18% for LDAC and median overall sur-
vival of 8-10months with HMAs and 4-8 months with
LDAC.>? Despite availability of these options in the
non-intensive setting, clinical practice surveys have
highlighted the need for more effective treatment options.
Studies from 2001 to 2013 found more than half of older
patients (>65 years) diagnosed with AML in the US did
not receive any active leukemia chemotherapy and in
2013 alone, nearly 43% received no active treatment.'’
Since these surveys were conducted, novel therapies have
been made available in the US (Table 1).

In November 2018, the US Food and Drug
Administration (FDA) approved glasdegib
(DAURISMO™) for wuse in combination with
LDAC. For optimal use of the glasdegib plus LDAC
combination, HCPs will require detailed knowledge of
LDAC as well as glasdegib. In light of this, we have
reviewed practical considerations for glasdegib plus

Table |. Therapeutic agents for newly diagnosed patients with AML who are not suitable for intensive induction

chemotherapy.

Hypomethylating agents

Cytotoxic chemotherapy

BCL-2 inhibitors

Hh pathway inhibitors

Agents for patients with a specific mutation®*

Agents for patients with CD33-positive AML

Azacitidine
Decitabine
Low-dose cytarabine
Venetoclax®
Glasdegib®
Ivosidenib (IDHI mutation)
Enasidenib (IDH2 mutation)
Gemtuzumab ozogamicin
(CD33-directed antibody—drug conjugate)

AML: acute myeloid leukemia; BCL-2: B-cell lymphoma 2 protein; Hh: hedgehog. Based on agents approved in the United States
in October 2019. Clinical trial enrollment or best supportive care (hydroxyurea/transfusion support) should also be considered.
*Venetoclax is currently approved in combination with low-dose cytarabine or hypomethylating agents.

®Glasdegib is currently approved in combination with low-dose cytarabine.

“Patients with these mutations are also eligible for therapies that are not mutation-specific.

9Gilteritinib is also available for relapsed or refractory AML with FLT3 mutation, but is not currently approved for newly

diagnosed AML.



660

Journal of Oncology Pharmacy Practice 27(3)

LDAC, including all aspects of LDAC use from ship-
ping to follow-up, and a checklist for LDAC use. In
addition, we have summarized recommendations for
counseling patients about potential adverse events
(AEs) associated with glasdegib plus LDAC as well
as monitoring and managing AEs in practice.

Recommendations are based on the available litera-
ture as well as our experience of using glasdegib and
LDAC in a variety of roles, as our multidisciplinary
group includes pharmacists and nurse practitioners.
Careful consideration of quality of life and proactive
management of AEs is needed to enable patients to stay
on therapy. Pharmacists and advanced practitioners
will be involved in these aspects of treatment, and we
discuss practical points from their perspective.

Relevant studies were identified by searching
PubMed (in November 2019) with the term “glasdegib”
and reviewing the results for studies where glasdegib
was used in combination with LDAC. Very few pub-
lications were retrieved, presumably because glasdegib
is a new agent. In fact, only one study of glasdegib in
combination with LDAC was identified (the BRIGHT
AML 1003 study,'" discussed in detail below); there-
fore, to gather as much information as possible,
abstracts from relevant hematology congresses in
2018 or 2019 were also searched, and identified 2 fur-
ther abstracts related to this treatment.'>"?

Glasdegib

Glasdegib is a small-molecule drug taken orally once
daily." Currently, glasdegib is approved by the FDA
for use in combination with LDAC for treatment of
newly diagnosed AML in adults aged >75years or

who have comorbidities that preclude use of intensive
induction chemotherapy. According to current US
labeling, the recommended dosing is glasdegib 100 mg
orally once daily continuously in combination with
cytarabine 20 mg subcutaneously twice daily on days
1-10 of a 28-day cycle.'* Figure 1 shows the schedule
for dosing and monitoring of glasdegib plus LDAC.

Glasdegib acts by inhibiting the hedgehog (Hh) sig-
naling pathway, and is the first approved agent to use
this mechanism in AML therapy. Specifically, glasde-
gib binds the Smoothened protein, a key protein in this
pathway.'> Over-expression of the Hh pathway has
been observed in various cancer types, including
AML and basal cell carcinoma, and other Hh pathway
inhibitors (vismodegib and sonidegib) have been
approved for use in the latter.'® In AML, the Hh path-
way is implicated in the dormancy of leukemic stem
cells — inhibiting over-expression prevents stem cells
being maintained in the quiescent state and, as they
differentiate, stem cells become a target for chemother-
apy.'” Theoretically, therefore, glasdegib acts as a che-
mosensitizer of leukemic stem cells. Preclinical studies
for glasdegib have supported this hypothesis,'®!? and it
follows that glasdegib should be used in combination
with a cytotoxic agent.

Overview of the BRIGHT AML 1003 study

In 2018, the FDA approved glasdegib based on the
randomized phase II portion of BRIGHT AML
1003,%° which included patients considered unsuitable
for intensive induction chemotherapy. All patients were
aged >55years and had newly diagnosed AML or
high-risk myelodysplastic syndrome (MDS); patients

Before treatment Month 1 (first LDAC cycle)

Month 2 (second LDAC cycle)

Month 3 (third LDAC cycle) Duration of treatment®

Day —11 14 28 56 84
_______________ L

Dosing

Glasdegib ©00000000000000000000000000000000000000000000000000000000000000000000000000000000000 — Continues once daily——

LDAC ooooommooo somemomemm ooooomooem Continues on days 1-10 .

of 28-day cycles

Monitoring

Complete blood count . 3 + 3 +

Electrolytes ¢ ¢ ¢ ¢ ¢ ¢ ¢ 1 Then once per month for

Renal function . . ) . . . . J duration of treatment

Hepatic function ¢ * + * *

Serum CK ¢ Then as indicated

ECGs® ¢ L4 ¢ *

Figure |. Glasdegib plus LDAC dosing and monitoring. CK: creatine kinase; ECG: electrocardiogram; LDAC: low-dose cytarabine;

QTec: corrected QT interval.

*This schedule shows 3 cycles for illustration; current US labeling recommends patients without unacceptable toxicity should be
treated for a minimum of 6 cycles to allow time for clinical response.'®

PRepeat ECG if abnormal. Some patients may need more frequent ECG monitoring (e.g. patients with congenital long QT syndrome,
congestive heart failure, or electrolyte abnormalities; or who are taking QTc-prolonging medications).
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with high-risk MDS were required to have 10-19%
bone marrow blasts.!! In addition, based on character-
istics associated with poor outcomes following inten-
sive therapy,®! patients were required to have >1 of the
following criteria: aged >75years, ECOG score of 2,
serum creatinine >1.3mg/dL, or severe cardiac disease
(for example, left-ventricular ejection fraction <45%).

In total, 132 patients were randomized 2:1 to glas-
degib plus LDAC (n=388) or LDAC alone (n=44).
For the primary endpoint, glasdegib plus LDAC dem-
onstrated superior overall survival versus LDAC alone
(hazard ratio 0.51, 80% confidence interval [CI] 0.39—
0.67, p=0.0004)."! Safety analyses included all patients
who received study treatments: 84 received glasdegib
plus LDAC and 41 received LDAC alone, with
median treatment durations of 2.7 months (range 0.1—
31.9) for glasdegib plus LDAC and 1.5 months (range
0.2-7.9) for LDAC alone.'" Addition of glasdegib to

Table 2. Dose modifications for adverse events.

LDAC was generally well tolerated. During the study,
9/84 (11%) and 3/41 (7%) patients in the respective
treatment arms discontinued due to treatment-related
AEs.'" Of those starting glasdegib plus LDAC, 47
patients (56%) temporarily discontinued glasdegib
and/or LDAC and 22 (26%) had a dose reduction
owing to AEs.'! Table 2 summarizes dose modifica-
tions for AEs, as recommended by current US labeling,
except for QTc-prolongation AEs, which are discussed
separately below.

Adding glasdegib: Our clinical experience

The glasdegib plus LDAC regimen is self-administered,
making it critical for providers and caregivers to facil-
itate adherence to treatment. A key consideration will
be managing patients’ expectations, and it will be
essential to communicate the most common AEs

Adverse event

Recommended action

Hematologic toxicity (in the absence of disease)
Platelets <10 x 10°/L (<10 Gi/L) for >42 days
Neutrophil count <500/uL (<0.5 Gi/L) for >42 days

Non-hematologic toxicity
Grade 3

Grade 4

Permanently discontinue glasdegib plus LDAC
Permanently discontinue glasdegib plus LDAC

® |Interrupt glasdegib and/or LDAC until symptoms reduce to
grade | or return to baseline

® Resume glasdegib at the same dose, or at a reduced dose of
50 mg

® Resume LDAC at the same dose, or at a reduced dose of |5
or 10mg

® |f toxicity recurs, discontinue glasdegib and LDAC; if toxicity
is attributable to glasdegib only, LDAC may be continued

® Permanently discontinue glasdegib plus LDAC

LDAC: low-dose cytarabine. Showing modifications as recommended by current US labeling,'* except for QTc prolongation events, which are shown

separately in Table 6.

Table 3. Laboratory abnormalities in the randomized phase Il BRIGHT AML 1003 study.

Glasdegib plus LDAC LDAC alone
Laboratory abnormality n All grades, % Grade >3, % n All grades, % Grade >3, %
Creatinine increased 8l 96 | 40 80 5
Hyponatremia 8l 54 7 39 41 8
Hypomagnesemia 8l 33 0 39 23 0
AST increased 80 28 | 40 23 0
Blood bilirubin increased 80 25 4 39 33 3
ALT increased 80 24 0 40 28 3
ALP increased 80 23 0 40 28 3
Hyperkalemia 8l 16 | 40 8 3
CK increased 38 16 0 17 6 0
Hypokalemia 8l 15 0 40 23 0

ALP: alkaline phosphatase; ALT: alanine aminotransferase; AST: aspartate aminotransferase; CK: creatine kinase; LDAC: low-dose cytarabine. Showing
the most common laboratory abnormalities in either study arm within the first 90 days of treatment, in patients (n) with data available during this

timeframe. Information from Pfizer (2018)."*
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and those that may need particular attention.
Comprehensive and consistent education for patients
and caregivers, early identification and proactive man-
agement of AEs, and encouragement of adherence to
self-administered therapy and follow-up visits can
allow patients to stay on therapy to maximize potential
benefit.

Common laboratory abnormalities in BRIGHT
AML 1003 are shown in Table 3. Electrolyte changes
were among common laboratory abnormalities seen
more often in the glasdegib plus LDAC arm, although
few were grade >3. Common AEs are shown in
Table 4. Some of these AEs are familiar to HCPs treat-
ing patients with AML, and these are not further dis-
cussed here. Instead, we discuss AEs of special

Table 4. Adverse events in the randomized phase || BRIGHT
AML 1003 study.

Glasdegib plus LDAC alone

LDAC (n=84) (n=41)

All Grade  All Grade
Adverse event grades >3 grades >3
Anemia 43 41 42 37
Fatigue 36 14 32 7
Hemorrhage 36 6 42 12
Febrile neutropenia 31 31 22 22
Edema 30 0 20 2
Musculoskeletal pain 30 2 17 2
Thrombocytopenia 30 30 27 24
Nausea 29 I 12 2
Dyspnea 23 I 24 7
Decreased appetite 21 I 7 2
Dysgeusia 21 0 2 0
Mucositis 21 I 12 0
Constipation 20 I 12 0
Rash 20 2 7 2
Abdominal pain 19 0 12 0
Pneumonia 19 I5 24 22
Renal insufficiency 19 5 10 0
Cough 18 0 I5 2
Diarrhea 18 4 22 0
Dizziness 18 I 7 0
Pyrexia 18 I 22 2
Vomiting 18 2 10 2
Muscle spasms 15 0 5 0
Platelet count decreased |5 I5 10 10
Atrial arrhythmia 13 4 7 2
Weight decreased 13 0 2 0
Chest pain 12 I 2 0
Headache 12 0 10 2
Hyponatremia I 6 0 0
White blood cell I I 5 2

count decreased

AE: adverse event; LDAC: low-dose cytarabine. Showing common AEs in
either study arm within the first 90 days of treatment. None of these
common AEs were grade 5. Information from Pfizer (20I8).'4

relevance for older patients, such as hematologic
events, gastrointestinal (GI) toxicity, and fatigue, as
well as AEs unique to Hh pathway inhibitors. Events
associated with the Hh pathway inhibitors vismodegib
or sonidegib are alopecia, muscle spasms, and dysgeu-
sia, and all have been reported in approximately
40-60% of patients when these agents were studied in
basal cell carcinoma.?> With glasdegib, these AEs were
observed at lower rates as described below; the reasons
underlying lower rates with glasdegib are unclear, but
the shorter half-life of glasdegib compared with vismo-
degib and sonidegib may play a role.>

Patients and caregivers should be counseled on these
AEs, alongside information related to dosing, storage,
handling, and disposal. Based on our clinical experi-
ence, the AEs discussed below have the potential to
affect quality of life and possibly adherence. In older
or frail patients, some of these AEs could contribute to
further decline in performance status. Education is
essential to ensure patients are aware of what they
may experience, and it should also be explained that
proactive reporting by the patient is crucial, as many of
these AEs can be prevented with prophylactic medica-
tions or managed with early intervention.

The following recommendations are based on cur-
rent clinical trial evidence complemented by our expe-
rience with glasdegib. Although the recommendations
may not be applicable to every patient, we hope they
will provide a frame of reference for this new therapy.

Hematologic events

In BRIGHT AML 1003, hematologic events were some
of the most common AEs in both treatment arms
(Table 4). During the first 90days of the study,
anemia was reported in 43% of the glasdegib plus
LDAC arm and 42% of the LDAC-alone arm, while
thrombocytopenia occurred in 30% and 27% of the
respective groups (Table 4). Patient counseling for
hematologic events is recommended, including advising
that monitoring will be done via blood tests, and on
practical measures to avoid cuts and bruises. In the
patient population for which glasdegib plus LDAC is
approved in the US (patients aged >75years or with
comorbidities that preclude the use of intensive chemo-
therapy), cytopenias are an important consideration as
these patients may find it hard to recover from infec-
tious or bleeding complications.

In BRIGHT AML 1003, febrile neutropenia was
reported in 31% with glasdegib plus LDAC and 22%
with LDAC-alone; all patients in both groups had
grade >3 events (Table 4). It is noteworthy that there
was no increase in infectious or bleeding complications,
with lower rates of pneumonia and hemorrhage with
glasdegib plus LDAC versus LDAC alone (Table 4).
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Exploratory analyses found bone marrow recovery
within 1-2months of starting treatment,"* and the
majority of patients (65%) on glasdegib plus LDAC
achieved absolute neutrophil counts of >500/uL
during the study (after a median of 16days) versus
53% receiving LDAC alone (median 11days).
Recovery within 1-2 cycles was seen consistently for
platelets and hemoglobin.'® Although this provides
some reassurance that cytopenia risk is not increased
over LDAC alone, it is critical to ensure that patients
are educated about reducing the risk of infection (such
as avoiding people with a flu or fever) and contacting
their HCP if they have symptoms.

Muscle spasms

In BRIGHT AML 1003, muscle spasms were more
common with glasdegib plus LDAC than with LDAC
alone (Table 4). All events reported during the first
90days of treatment were grade 1-2,°° although
during longer-term treatment, one patient had muscle
spasms deemed a serious AE.'! In addition, worsening
of laboratory abnormalities potentially related to
muscle spasms was sometimes seen after 90 days.'* In
a pooled analysis of 89 patients with AML receiving
glasdegib plus LDAC in phases Ib and II of the study,
21% had muscle spasms.'? The median time to onset
was 128 days but there was considerable variation
(range 1-508days), with 18 patients having onset
before 6 months, four during 6-12months, and four
after 12 months.'?

Before treatment starts, patients should be advised
of the importance of adequate fluid intake to maintain
hydration, and that they might feel achy, or have flu-
like body aches or cramping while on glasdegib. It is
worthwhile explaining that symptoms will be reviewed
at every visit, so that patients are prepared to report
any new symptoms at the stage when they can be more
easily managed.

As recommended in current US labeling, all patients
should have serum creatine kinase (CK) measured
before starting glasdegib and again if muscle symptoms
are reported.'* If CK results are normal, these events
can usually be managed with symptomatic care (acet-
aminophen, muscle relaxants). As a proactive measure,
levels of potassium should be maintained above
3.8mEq/L and magnesium above 1.8 mg/dL. Patients
with muscle spasms may be advised to try stretching
and/or an oral electrolyte replacement solution; qui-
nine water or over-the-counter topical preparations
may also help. For some patients, vitamin B12 supple-
mentation might be considered, although the patient
should first be evaluated by an HCP, including

measurement of the vitamin B12 level, as deficiency
typically causes other symptoms before muscular
effects.

Severe muscle spasms are rare; nevertheless, patients
need to seek help if cramp worsens or does not respond
to supportive care measures. If muscle spasms are sig-
nificantly impacting the patient’s activities of daily
living (ADLs), they should contact their physician,
who can determine whether the patient needs to seek
urgent care. Urgent help would certainly be required if
patients were unable to move any extremities (arms,
legs) due to pain. In such cases, CK should be checked
as it may be elevated and indicate a more serious
condition.

For troublesome muscle spasms, a dose reduction
might be considered, and in BRIGHT AML 1003,
muscle spasms were the AE most commonly associated
with glasdegib dose reductions — reported for 5% of
patients.'* Muscle spasms also showed the potential
to worsen with longer treatment, as 4 of 12 patients
progressed from grade <2 to grade >3 after 90 days
of therapy.'* For severe muscle spasms, as for any
grade 3 non-hematologic AEs (Table 2), current US
labeling recommends interruption of glasdegib, with
re-introduction at either the same dose or 50 mg once
daily when symptoms have returned to the baseline
level or grade 1.'* For patients with grade 4 AEs,
glasdegib and LDAC should be permanently
discontinued.'*

Dysgeusia

During the first 90 days of BRIGHT AML 1003, dys-
geusia was reported for 21% of the glasdegib plus
LDAC group and 2% of the LDAC-alone group
(Table 4). All events in both groups were grade 1-2.%°
In the phase Ib/Il pooled analysis, 25% of patients
treated with glasdegib plus LDAC had dysgeusia,
with median onset after 29days (range 2-560), and
21 patients having onset before 6 months, two during
6-12 months, and one after 12 months.'?

Patients should be advised that some foods may not
taste the same as they did before treatment. Sour candy
or Synsepalum dulcificum tablets may help some
patients manage dysgeusia.*

Alopecia

Alopecia is an important issue for patients and they
may have questions about it before beginning treat-
ment. During the first 90 days of therapy in BRIGHT
AML 1003, alopecia occurred in 6% of patients in the
glasdegib plus LDAC arm (all events grade 1) versus
none in the LDAC-alone arm.”® In the phase Ib/II
pooled analysis, median onset of alopecia was
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101 days (range 49-226), with seven patients having
onset before 6 months, one during 6—12 months, and
none after 12months.'” The counseling, monitoring,
and management of alopecia with glasdegib would be
essentially similar to alopecia associated with other
anti-cancer treatments. However, in discussions
before treatment, it should be borne in mind that alo-
pecia may be a particular side effect patients are trying
to avoid when opting for a less intensive regimen — and
here it is noteworthy that no alopecia events were
reported with LDAC alone.”®

Gastrointestinal events

The emetogenic potential of glasdegib has been classi-
fied as minimal to low risk;** however, in BRIGHT
AML 1003, GI events occurred more commonly with
glasdegib plus LDAC than with LDAC alone,
although most events were grade 1-2 (Table 4).
Nausea of any grade was reported in 29% of patients
(1% grade >3), diarrhea in 18% (4% grade >3), con-
stipation in 20% (1% grade >3), and vomiting in 18%
(2% grade >3) during the first 90 days of treatment.?”

Because GI AEs are relatively common, they must
be discussed with patients. Most events will likely be
mild, usually with little intervention needed, but
patients must be advised of the specific symptoms
that should prompt them to call their HCP. For exam-
ple, abdominal pain or nausea that interferes with abil-
ity to eat or maintain oral hydration is a cause for
concern, and dizziness or lightheadedness and low
urine output suggest dehydration. Patients may need
hospitalization if they have diarrhea symptoms meeting
grade 3 criteria (increase from baseline of >7 bowel
movements per day or severe increase in ostomy
output, with limitation of self-care ADLs).?* In gener-
al, patients should be asked to make their HCP aware
of any change in bowel habits; in particular, changes
since starting therapy in the number of stools per day
or stool consistency, and whether a fever is present. If
the patient has fever and/or watery stools, infectious
workup is recommended.

For some GI events, practical considerations may be
helpful and it is usually preferable to consider non-
medical approaches before adding to pill burden
(with corresponding medication costs). Concomitant
medications should always be reviewed: even without
changing a regimen, it may be possible to improve GI
symptoms by changing the timing of concomitant med-
ications. Glasdegib can be taken at any time of day,
provided a regular schedule is followed. It can also be
taken with or without food;*® however, for patients
having problems with GI events, it is worth suggesting
they first try taking glasdegib with food and/or

adjusting the time of day before starting anti-emetic
regimens. If patients do vomit their glasdegib dose,
per current US labeling, they should take their next
dose at the regular time, and not take an extra
dose.'* When medications are needed to control GI
events, the choice of agent should be individualized
taking into account the patient’s current medications,
including glasdegib. Anti-emetics, such as the SHTj3-
receptor antagonist ondansetron, do have QT-
prolonging potential, therefore care must be used
when prescribing these agents, as discussed in the QT
section.

Fatigue

Within the first 90 days of treatment in BRIGHT AML
1003, fatigue AEs (including asthenia) were reported in
36% of the glasdegib plus LDAC arm and 32% of the
LDAC-alone arm (Table 4). Of the patients on glasde-
gib, 4% had a dose reduction due to fatigue.'*

Fatigue may be of particular relevance in the popu-
lation likely to receive glasdegib plus LDAC, given
their age and comorbidities.”” Fatigue can be assessed
with one or more of a variety of validated question-
naires to capture details including characteristics and
manifestations of fatigue, as well as its impact on func-
tion. Fatigue is associated with frailty,® which can be
assessed using the Timed Up & Go test or other frailty
scales.?” If geriatric services or support from a pallia-
tive care team are available, they may be able to help
provide individualized care. Overall, fatigue is a chal-
lenging AE to manage, with a lack of pharmacologic
strategies, but patients should be advised to stay active,
eat well, stay hydrated, practice good sleep habits, and
avoid caffeine in the afternoons.

Corrected QT interval prolongation

Corrected QT (QTec) interval prolongation is of interest
with glasdegib, as dose-escalation studies in patients
with various myeloid malignancies showed transient
QTc prolongation with supratherapeutic doses, estab-
lishing 400 mg once daily as the maximum-tolerated
dose.®® In this patient group, QTc events resolved
after correction of reversible causes such as electrolyte
abnormalities. In healthy volunteers without these con-
founding factors, a thorough QT study with placebo
and moxifloxacin controls showed no clinical effect
with glasdegib 100 or 200mg.>' While this suggests
these confounding factors may have increased risk,
such factors are likely to be present in many patients
in clinical practice.

In the randomized phase II BRIGHT AML 1003
study, the therapeutic glasdegib dose of 100 mg once
daily was wused.!'" During the study, abnormal
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Table 5. QTc interval prolongation.

Glasdegib plus LDAC LDAC alone
ECG findings, n (%)* n=283 n=17
QTcF >480 ms and/or increase >60 ms from baseline 9 (10.8) 5 (294)
Subset with QTcF prolongation >500 ms 5 (6.0) 2 (11.8)

ECG: electrocardiogram; LDAC: low-dose cytarabine; ms: milliseconds; QTcF: QT interval corrected for heart rate using

Fridericia’s formula. Information from Cortes et al (2019)."

*Includes patients with a baseline and >1 post-baseline ECG; a lower proportion of patients in the LDAC-alone arm were

included as the protocol did not require ECG for this group.32

electrocardiogram (ECGQG) findings were reported in
both treatment arms (Table 5), although not all these
findings were symptomatic AEs. In the glasdegib plus
LDAC group, five patients had AEs of ECG QTc¢ pro-
longation, with onset between 7 and 57 days after start-
ing glasdegib.’> As a result of these AEs, two patients
had a permanent glasdegib dose reduction and two
temporarily discontinued treatment.'’ All five patients
were receiving concomitant therapy that could have
been relevant (each patient received >2 of citalopram,
ciprofloxacin, fluconazole, levofloxacin, moxifloxacin,
ondansetron, and voriconazole) and one also had sig-
nificant cardiac disease history.>*> While this provides
some insight into these AEs, it is worth remembering
that in this trial, many patients who did not have ECG
events also had factors predisposing to QTc prolonga-
tion."" In particular, more than half of patients had a
history of severe cardiac disease (66% of the glasdegib
plus LDAC arm and 53% of the LDAC-alone arm).'*
For concomitant medications, 58% of patients in the
glasdegib plus LDAC arm received concomitant cyto-
chrome P450 (CYP) 3A4 inhibitors, most commonly
ciprofloxacin (23 patients) and fluconazole (22
patients), and 75% received medication with QTc-
prolongation potential, most commonly levofloxacin
(37 patients) and ondansetron (36 patients).*> These
medications were also given to patients in the LDAC-
alone arm (39% for CYP3A4 inhibitors and 71% for
QTec-prolonging medications) but are not expected to
increase QTc prolongation with LDAC.?

Regardless of etiology, we recognize the importance
of QTc prolongation, and recommend that all
patients beginning glasdegib be told about signs and
symptoms that might suggest QTc interval prolonga-
tion (syncope, pre-syncopal symptoms such as feeling
light-headed, or cardiac palpitations) and advised to
contact their HCP immediately. Patients should also
be advised that other medications can cause QTc
interval prolongation, so their medication list will be
evaluated and some medications may be changed to an
alternative.

According to current US labeling, most patients
should have ECGs before treatment starts, then

~1 week after starting, and then once a month for the
next 2months (Figure 1). Serum electrolytes should be
assessed before starting treatment, weekly for the first
month, and once a month thereafter while glasdegib
treatment continues.'* The randomized phase II study
BRIGHT AML 1003 excluded patients with congenital
long QT syndrome, torsades de pointes, clinically sig-
nificant ventricular arrhythmias within 6 months before
the study, or QTc interval >470 milliseconds.'! Our
consensus is that it might be reasonable to avoid treat-
ment with glasdegib for patients such as these,
although the balance of risks and benefits will need to
be weighed for each patient. Current US labeling does
not specifically contraindicate use in these cases, but
recommends more frequent ECG monitoring for
patients with congenital long QT syndrome, congestive
heart failure, or electrolyte abnormalities, and for
patients taking medications known to prolong the
QTec interval, such as ketoconazole.'

During glasdegib treatment, if QTc prolongation
>480 milliseconds is found, current US labeling recom-
mends repeating the ECG and, if prolongation is con-
firmed, patient management depends on the level of
prolongation (Table 6).'* Glasdegib does not always
need to be interrupted: supplementing electrolyte
levels and adjusting any concomitant medications
with known effects may return the QTc interval to
<480 milliseconds (Table 6). If a patient has life-
threatening arrhythmia accompanying QTc interval
prolongation, referral to a cardiologist or cardio-
oncologist may be of value; however, in these cases
the US labeling recommends that glasdegib should be
stopped and not resumed, regardless of subsequent
ECG results.

Drug—drug interactions

Older patients with AML are likely to be receiving mul-
tiple medications. Before starting therapy, all medica-
tions, including over-the-counter and  herbal
supplements, should be reviewed for drug—drug inter-
actions. Patients should be counseled to discuss with
their HCPs before beginning any new medications.
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Table 6. QTc interval prolongation: Management and dose adjustments.

QTc prolongation on
>2 separate ECGs”

Management considerations

Discontinuation and/or therapy adjustment

>480-500 ms °

>500 ms

Correct abnormalities of electrolytes
(e.g. potassium and magnesium)
Review and adjust concomitant medi-
cations with known QTc-prolongation
effects

Continue to monitor: after QTc inter-
val returns to <480 ms, patients should
have a weekly ECG for 2 further weeks
Correct electrolyte abnormalities
Review and adjust concomitant medi-
cations with known QTc-prolongation
effects

Continue to monitor: after QTc inter-
val returns to <480 ms, patients should
have a weekly ECG for 2 further weeks

No changes required

Interrupt glasdegib

When QTc interval falls either to
<480 ms or within 30 ms of the
patient’s baseline measurement,
resume glasdegib at 50 mg once daily
Maintain glasdegib dose at 50 mg once
daily unless an alternative cause of QTc

Accompanied by
life-threatening
arrhythmia

prolongation is found, when 100 mg
once daily can be reconsidered
Discontinue glasdegib

Do not resume glasdegib, regardless of
further ECG results

ECG: electrocardiogram; ms: milliseconds; QTc: corrected QT interval. Showing management and dose adjustments are according to current US

labeling."*

?If QTc prolongation is found on a routine ECG, the ECG should be repeated before changing treatment.

Glasdegib is primarily metabolized via the CYP3A4
pathway, so strong CYP3A4 inhibitors or inducers
need special attention.*® Concomitant use of glasdegib
with strong CYP3A4 inducers such as rifampin is not
recommended, as it is expected to decrease glasdegib
exposure.>* Concomitant use with moderate CYP3A4
inducers such as efavirenz should also be avoided if
possible; if concomitant use is essential, the glasdegib
dose should be increased.'* Concomitant use with rabe-
prazole (a proton pump inhibitor) had little effect on
glasdegib exposure’® and administration with ketoco-
nazole (a strong CYP3A4 inhibitor) in healthy volun-
teers increased glasdegib exposure.*> Current US
labeling recommends avoiding concomitant use of
strong CYP3A4 inhibitors as well as other drugs that
can prolong QTc.'* If QTc prolongation is observed,
medications with known QTc-prolongation effects
should be reviewed (Table 6). However, concomitant
use is not contraindicated and may be unavoidable
given agents such as voriconazole and posaconazole
are frequently used to prevent and treat fungal infec-
tions in patients with AML.

Other aspects of counseling

In clinical practice, access to anti-cancer agents often
presents financial challenges. In the US, financial

assistance programs are available for glasdegib.’¢
Making patients aware of these programs is worth-
while, as knowing they are available will likely be a
comfort to the patient and family. Advanced practi-
tioners and pharmacists should discuss these programs
with patients in need of assistance.

Future glasdegib research

Given the critical need for more options for patients
with newly diagnosed AML who are not candidates for
intensive therapy, results of clinical trials of glasdegib
in combination with HMAs are eagerly awaited.®’
A single-arm phase II study is evaluating glasdegib
plus azacitidine in patients with AML or higher-risk
MDS.* In addition, a phase III trial is evaluating glas-
degib in addition to intensive or non-intensive induc-
tion chemotherapy in patients with newly diagnosed
AML.* These trials will generate extensive safety and
pharmacokinetics data and patient-reported outcomes,
all of which will be useful for counseling patients and
optimizing AE management. Naturally, AEs associated
with Hh pathway inhibition (muscle spasms, dysgeusia,
and alopecia) will be of most interest as we gain further
experience with glasdegib. In addition, while BRIGHT
AML 1003 suggested little impact on QTc
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LDAC clinical practices and approaches: Our clinical
experience

In this section, we consider the accessibility and avail-
ability of LDAC. Once the decision has been made to
use LDAC — whether alone or in combination with
another agent such as glasdegib or venetoclax — the
care team must consider various stages of delivery
within the context of their own institution. This
“LDAC journey” may vary between practices and
understanding the process within each practice is essen-
tial; however, all practices need to consider the follow-
ing: shipment of cytarabine, preparation of prefilled
syringes, relevant patient education, how LDAC is
supplied to the patient and how they will store it,
administration of LDAC, and follow-up (Table 7).
Key points are discussed below, and Table 8 provides
an LDAC checklist of items to be covered. Note that
most stages are not unique to LDAC and this process is
similar for other therapies; for example, HMAs are also
given subcutaneously so patient education will be
similar.

The approved LDAC regimen in combination with
glasdegib is cytarabine 20mg subcutaneously twice
daily for days 1-10 of a 28-day cycle.'* Before treat-
ment starts, it should be determined whether patients
are likely to comply with twice-daily injections and, as
with any subcutaneous medicine, the patient’s dexterity

Table 8. The LDAC checklist.

must be assessed, including whether they can attach the
needle to the syringe.

Typically, LDAC is compounded and dispensed
from a pharmacy in patient-specific, ready-to-use
syringes. The pharmacy could be a hospital pharmacy,
specialty pharmacy, or other compounding pharmacy;
if the syringes are prepared by a hospital
pharmacy, they are given to the patient, otherwise,
the syringes will be shipped to the hospital. LDAC-
prepared syringes require refrigeration, so consider-
ation must be given to practical matters, such as an
ice pack or cooler for patients to transport the
LDAC home from the pharmacy. The beyond-use
date depends on the local pharmacy and its prepara-
tion, but can be extended beyond the labeled duration
with additional testing — in some cases to 14 days under
refrigeration.*

Education for the patient or caregiver on how to
self-inject is critical. For teaching purposes, the first
dose should be given in the infusion center, after
which the remainder of the doses are usually adminis-
tered at home. Most centers provide patients with a
handout including instructions for proper storage and
how to discard used syringes. Patients should also be
provided with the necessary supplies for LDAC admin-
istration, such as prescriptions for needles and alcohol
pads, chemotherapy handling materials (gloves, sharps
disposal container, and spill kit), as well as instruction

Preparation °

At least | week prior: if patient is to receive first dose in the clinic, start the insurance approval

process to ensure LDAC is available

Administration

Discuss needle disposal

Rotate the injection site

Determine if a home health-care service is involved

Prepare doses within 24 hours prior to pick-up by patient

Verify that cytarabine concentration is correct

Identify the correct syringe size and quantity

Ensure labeling includes beyond-use date

Verify correct dose is ordered

Refrigerate doses until pick-up by patient

Gather patient supplies: chemotherapy kit, sharps container, alcohol pads, needles, syringe caps
Ensure patient is able to self-administer or has a health-care provider/caregiver to help them
Discuss storage: educate patient on refrigeration requirements

Provide needles (and extras in case of mishaps with safety needles) and alcohol preps
Discuss safe handling and what to do in event of exposure

Advise patient to allow syringe to warm to room temperature prior to injection

Educate on solution appearance
Educate on volume displacement with needle in place

Post-administration considerations

Follow-up

Provide checklist of when to call health-care provider

Discuss injection-site reactions

Schedule next follow-up, provide calendar

Provide patient education materials

Communicate with PCP to keep them abreast of patient’s treatment

LDAC: low-dose cytarabine; PCP: primary care practitioner.
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around universal precautions. Practices for disposal
vary between institutions, and patients or caregivers
should consult their pharmacy or HCP regarding
proper disposal of chemotherapy waste, including
used needles and syringes. In some cases, home-care
agencies may be able to provide delivery of LDAC
and patient support.

The AE profile associated with LDAC is well estab-
lished, including hematologic events and infections.
Patients need counseling on potential side effects and
how and when to contact the health-care team. Patient
monitoring requires clinic visits once- or twice-weekly
for complete blood count checks. Supportive care
visits, usually 3 times per week during the first cycle
and twice-weekly thereafter, are particularly important
for AE management. As with any treatment regimen, a
plan that is practical for the patient is essential, and for
patients who have long journeys to the clinic, follow-up
with a local provider may be arranged. Many patients
will also still be seen by their primary care practitioner
(PCP), and communication to keep the PCP aware of
treatment will be useful, especially if the patient reaches
out to the PCP in the case of AEs.

Conclusions

Patients with AML who are not eligible for intensive
induction chemotherapy have a poor prognosis, with
few treatment options. In this group, LDAC is an
established agent that is relatively well tolerated and
can be used in an outpatient setting, given appropriate
planning. Glasdegib in combination with LDAC offers
clinically meaningful improvement in overall survival
versus LDAC alone, and has a manageable safety pro-
file. This is especially important in this patient group,
where life expectancy is limited, and maintaining qual-
ity of life is a priority. Generally, these patients are
older and use of self-administered injectable medica-
tion may be challenging, requiring extensive education
and coordination of support. In our experience,
advanced practitioners can further support patients
by becoming more familiar with this regimen to
ensure adherence, monitor for AEs, and provide man-
agement strategies.

Data accessibility

Upon request, and subject to certain criteria, conditions and
exceptions (see https://www.pfizer.com/science/clinical-trials/
trial-data-and-results for more information), Pfizer will pro-
vide access to individual de-identified participant data from
Pfizer-sponsored global interventional clinical studies con-
ducted for medicines, vaccines and medical devices (1) for
indications that have been approved in the US and/or EU
or (2) in programs that have been terminated (i.e., develop-
ment for all indications has been discontinued). Pfizer will

also consider requests for the protocol, data dictionary, and
statistical analysis plan. Data may be requested from Pfizer
trials 24 months after study completion. The de-identified
participant data will be made available to researchers whose
proposals meet the research criteria and other conditions, and
for which an exception does not apply, via a secure portal. To
gain access, data requestors must enter into a data access
agreement with Pfizer.
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