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recommended dose of 100 mg daily. A QTc prolongation effect of glasdegib (single 
dose of 150 mg and 300 mg) was also detected in trial B1371023 and the effect was 
dose/concentration-dependent.

In general, oral bioavailability was higher in fasted rats (35%) than in fed rats (19%), 
and glasdegib was 68% bioavailable in dogs. Glasdegib was bound to plasma proteins 
(86% to 98%) in rat, dog and human samples, and binding was independent of drug 
concentration. Glasdegib was distributed throughout the body with the highest 
concentration in the uveal tract, liver, kidney and renal structures, adrenal gland, and 
pancreas but had minimal distribution across the blood brain barrier.

Oxidative metabolite profiles were qualitatively similar in all species. One primary and 
two secondary N-glucuronide metabolites were identified in human, but not rat or dog, 
plasma and urine. Overall, the major metabolic pathways of glasdegib were oxidation 
(N-demethylation, hydroxylation, and dehydrogenation), primary glucuronidation, and 
secondary N-glucuronidation of oxidative metabolites. The average elimination half-life 
was 1.3 hours in rats and 2.3 hours in dogs. There were no apparent gender-related 
differences in exposure in both species. Accumulation of glasdegib after repeated 
exposure was evident in rats ( 2x) but it did not occur in dogs.

Repeat-dose toxicology studies were conducted of 1-month (M), 13-week (W) and 26-W
in rats with doses up to 100 mg/kg/day, and 1-M, 13-W and 39-W in dogs with doses up 
to 30 mg/kg/day. The 1-M toxicology studies in rats and dogs were used to support the 
FIH glasdegib dose of 5 mg/day. Doses for the toxicity studies of 26-W in rats and 39-W
in dogs were selected based on the results of the 13-W toxicology studies in each 
species. Body weights and food consumption were decreased in rats and dogs treated 
with glasdegib. In both species, the major target organs of toxicity were the kidney, liver,
skin, and bone. Species specific target organs included testis and peripheral nerve in 
the rat, and the adrenal, gastrointestinal tract, lymph nodes, and lung in dogs. Clinical 
pathology effects corresponded to the target organ toxicities. The primary toxicity was 
azotemia [abnormally high levels of nitrogen-containing compounds (such as urea, 
creatinine, and nitrogenous waste) in the blood] with subsequent damage to the kidneys
(e.g., necrosis, mineralization, and evidence of inflammation in the renal tubules).
Azotemia lead to the moribund sacrifice of rats and dogs.

In rats, glasdegib caused bone and teeth effects that are characteristic of SMO 
inhibitors, such as epiphysis alterations (decrease in number of chondrocytes and 
disorganization of chondrocytes) and decreased medullary trabeculae of femur and 
sternum bone sections with marrow hypercellularity. Teeth abnormalities consisted of 
missing or broken teeth (incisors) with histopathological atrophy leading to decreased 
food consumption and body weight loss. The adverse effect of glasdegib on teeth was 
severe enough to warrant the early sacrifice of some rats in the 13-W and 26-W toxicity 
studies.  The effects on bones and teeth may have little significance for the intended 
adult patient population but they are of potential relevance for pediatric use of 
DAURISMO. Additional findings included alopecia and muscle tremors/twitching. These 
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effects occurred in both rats and dogs at high doses with overt toxicity and/or moribund 
sacrificed animals.

Glasdegib-related gastrointestinal tract toxicities in dogs included hemorrhage in the 
gut-associated lymphoid tissue (GALT)/Peyer's patch, ectasia in the ileum, and 
congestion in the jejunum. Liver toxicity in both rats and dogs consisted of elevated 
cholesterol, increased alanine aminotransferase (ALT), and decreased alkaline 
phosphatase (ALP) with microscopic findings of hypertrophy, inflammation, single cell 
necrosis and pigment in macrophage and Kupffer cells (iron). In dogs, administration of 
glasdegib also resulted in adrenal vacuolation with corresponding increased organ 
weight ratio. Alterations of serum chemistry parameters occurred in early decedents in 
the 39-W study in dogs.

Glasdegib was not mutagenic in vitro in the bacterial reverse mutation assay (Ames 
test) and was not clastogenic or aneugenic in an in vitro human chromosome aberration 
assay or in vivo rat bone marrow micronucleus test.

The potential for glasdegib or its metabolites to be excreted in the breast milk of 
nonclinical species has not been evaluated. Women will be advised to not breastfeed 
during treatment with DAURISMO and for at least 30 days after the last dose. Toxicity in 
the testis in rats 
hypospermatogenesis which showed lack of recovery after cessation of dosing. This 
finding was included in the DAURISMO label.  Preliminary embryofetal development 
studies were conducted in rats and rabbits at doses up to 100 mg/kg/day. Glasdegib 
induced embryofetal lethality in rats and rabbits at approximately 0.6-times and 2.5-
times, respectively, the human exposure at the recommended dose based on total Cmax.
Glasdegib was clearly teratogenic in rats at 10 mg/kg/day and in rabbits at 
mg/kg/day. A warning for embryo-fetal risk was recommended for DAURISMO and a 
black box warning for embryo-fetal toxicity is included in the label. Females and males 
of reproductive potential will be advised to avoid pregnancy and to use effective 
contraception during treatment with DAURISMO and for at least 30 days after the last 
dose.

1.3 Recommendations

1.3.1 Approvability
From a Pharmacology/Toxicology perspective, approval for glasdegib (DAURISMO) is 
recommended.
1.3.2 Additional Non Clinical Recommendations
None
1.3.3 Labeling
The recommendations to the Applicant’s proposed labeling were discussed internally
and communicated to the Applicant.  Information in the non-clinical sections of the label
reflects findings of studies reviewed within this document.
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2 Drug Information

2.1 Drug
CAS Registry Number
2030410-25-2

Generic Name (INN; USAN)
Glasdegib
Code Name
PF-04449913-11

Chemical Name
CAS: N-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methyl-4-piperidinyl]-N'-(4-cyanophenyl)-
urea, (2Z)-2-butenedioic acid (1:1)
IUPAC: 1-((2R,4R)-2-(1H-benzo[d]imidazol-2-yl)-1-methylpiperidin-4-yl)-3-(4-
cyanophenyl)urea maleate

Molecular Formula
C25H26N6O5
C21H22N6O (drug) C4H4O4 (maleate)

Molecular Weight
374.5 Daltons (free drug)
490.51 Daltons (as the maleate)

Structure or Biochemical Description

Chiral centers are indicated in the structure. Glasdegib has two asymmetric centers, 
giving four possible stereoisomers. The absolute configuration is 2R, 4R.

Pharmacologic Class
Hedgehog pathway inhibitor

2.2 Relevant INDs, NDAs, BLAs and DMFs
IND 105453
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Table 6 Summary of Key Pharmacological Properties of PF-04449913
(Excerpted from Submission)

Competition Binding Assay
The ability of glasdegib to bind to the human SMO target was evaluated in a competition 
binding assay using a characterized cyclopamine-competitive SMO antagonist 
designated PF-03451358. This assay used membranes with surface expression of SMO 
181-781 protein prepared from a stable cell line created in HEK293FlpIn-TetR cells 
(Invitrogen). The IC50 of glasdegib competing with the radiolabeled chemical ligand for 
binding to human SMO (amino acids 181-787) was 7.7 ± 7.2 nM (n = 3).

Gli Reporter Assay and the Shh-induced Gli-Luciferase Reporter Assay
The Gli Reporter – cell line contains the firefly luciferase gene under the control of Gli 
responsive elements stably integrated into the cells. Luciferase expression correlates 
with activation of Hh signaling. To evaluate the functional effects of glasdegib on a 
ligand-stimulated Hh pathway, a mouse primary fibroblast cell line, C3H10T1/2, was 
used in transient transfection-based assays with a Gli responsive luciferase reporter. 
The IC50 of glasdegib inhibition of Shh-induced Gli reporter activity was 5.22 ± 1.65 nM 
(n = 12) under low serum (0.5% calf serum) conditions.

Inhibition of Shh Signaling in Normal Human Fibroblasts
Normal human fibroblasts were used to demonstrate the effects of glasdegib on an 
endogenous (non-engineered) Hh pathway signaling. Prepared Shh\PF-04449913 mix 
containing medium was added to cultured cells and incubated for 24 h prior to extraction 
and purification of Gli1 mRNA using a Qiagen RNA purification kit and detection with 
quantitative PCR. Shh stimulated the upregulation of Gli1 mRNA levels approximately 
three-fold in a 24-hour stimulation. Glasdegib at 40 nM inhibited the Shh-induced Gli1 
levels assessed through quantitative PCR (See Figure 1). 
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Figure 1 Glasdegib Functional Effects in Normal Human Fibroblasts
(Excerpted from Submission)

Inhibition of the endogenous Hedgehog signaling pathway in normal human lung fibroblasts (4 replicates 
per group). PF-04449913 inhibits Shh-induced Gli1 mRNA levels assessed through quantitative PCR.
mRNA = Messenger ribonucleic acid; PCR = Polymerase chain reaction; Shh = Sonic Hedgehog.

Study No. 075357: Anti-Tumor Efficacy of Glasdegib (PF-04449913) in 
Combination with Chemotherapy in AML PDX Models. 
The studies were performed with two of the commonly used standard of care 
chemotherapies in AML patients: LDAC or high dose induction chemotherapy 
(daunorubicin and cytarabine or DA). Glasdegib showed enhanced activity when 
combined with LDAC in one (AML-183) of the two tested AML PDX models. In another 
AML PDX model (BM2407), a combinatorial effect of glasdegib plus high dose induction 
chemotherapy was also observed.

Figure 2 The Combination of Glasdegib with LDAC in the AML-183 PDX Model
(Excerpted from Submission)

A. Representative image of CD45+/ CD33+ disease burden in BM following 56 days of treatment with 
vehicle, 100 mg/kg PO PF-913, 4 mg/kg SC LDAC, or the combination. B. Quantitative assessment and 
the mean values of the BM AML burden at study termination on day 56 post treatment. (N = 10 to 14 
mice/group). AML = Acute myeloid leukemia; BM = Bone marrow; LDAC = Low dose cytarabine; PF913 = 
PF-04449913 = glasdegib; PO = oral; SC = Subcutaneous.
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4.3 Safety Pharmacology
(Parts were excerpted from Dr. T. Kropp’s review of IND 105453)
The Applicant conducted the required safety pharmacology studies with glasdegib. 
Glasdegib did not cause any adverse effects in an Irwin screen nor in a pulmonary 
study in rats but did increase HR, QT, QTc and QRS in ECG measurements in dog CV 
study, small decreases in QTc at the low dose (LD) in the 39-W dog study, and 
concentration-dependent inhibition of the Nav1.5 and hERG currents. Glasdegib 
systemic exposures in the dog CV study ranged 0.9 to 3.5-fold the clinically relevant 
exposure at the recommended clinical dose of 100 mg QD.

Study title:  Effect of PF-04449913 on Nav1.5 Sodium Current Stably 
Expressed in HEK293 Cells

Study no.: PF04449913NA15
Study report location: eCTD 4.2.1.3

Conducting laboratory and location: Pfizer Global Research & Development
Drug Safety Research & Development
Eastern Point Road
Groton, CT USA

Date of study initiation: Not indicated
GLP compliance: No

QA statement: No
Drug, lot #, and % purity: PF-04449913, Lot # PF-04449913-01-

0001, purity not indicated
Key Study Findings

Glasdegib produced a concentration-dependent inhibition of the Nav1.5 current 
with an IC50

Table 8 Inhibition of Nav1.5 Sodium Currents by Glasdegib
(Excerpted from Submission)
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Study title:  Effects of PF-04449913-01 on HERG Potassium Channels
Stably Expressed in HEK.293 cells.

Study no.: PF4449913/ESD/1108/HERG
Study report location: eCTD 4.2.1.3

Conducting laboratory and location: Pfizer Global Research & Development
Drug Safety Research & Development
Eastern Point Road
Groton, CT USA

Date of study initiation: Not indicated
GLP compliance: No

QA statement: No
Drug, lot #, and % purity: PF-04449913, Lot # PF-04449913-01-

0001, impurity not indicated

Key Study Findings
Glasdegib inhibited hERG currents in a concentration-dependent manner. The 

e IC50 value for hERG 
current inhibition by PF-04449913-

Table 9 Effect of Glasdegib on hERG Current Amplitude
(Excerpted from Submission)

Study title:  Neurofunctional Assessment of PF-04449913 in Male Rats
Study no.: 08SN228

Study report location: eCTD 4.2.1.3
Conducting laboratory and location: Pfizer, Sandwich, Kent, UK

Date of study initiation: September 23, 2008
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: PF-04449913-01, 121657-119-8, >99%

Key Study Findings
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No glasdegib-related effects up to high dose tested of 50 mg/kg.

Methods
Doses: vehicle, 1, 5, or 50 mg/kg

Frequency of dosing: Single dose
Route of administration: Oral

Dose volume: 10 mL/kg
Formulation/Vehicle: 0.5% methylcellulose (aqueous)

Species/Strain: Rat/Crl:CD(SD)IGS BR
Number/Sex/Group: 6 males/group

Age: 56-70 days
Weight: 271-320 g

Satellite groups: None
Unique study design: None

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.

Study title:  Pulmonary assessment of PF-04449913 in male rats
Study no.: 08SN229

Study report location: eCTD 4.2.1.3
Conducting laboratory and location: Pfizer, Sandwich, Kent, UK

Date of study initiation: September 17, 2008
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: PF-04449913-01, 121657-119-8, >99%

Key Study Findings
No glasdegib-related effects on tidal volume, respiratory rate or minute volume in 
the conscious male rat at doses of 1, 5, and 50 mg/kg P.O. 

Methods
Doses: vehicle, 1, 5, or 50 mg/kg

Frequency of dosing: Single dose
Route of administration: Oral

Dose volume: 10 mL/kg
Formulation/Vehicle: 0.5% methylcellulose (aqueous)

Species/Strain: Rat/Crl:CD(SD)IGS BR
Number/Sex/Group: 6 males/group

Age: 56-70 days
Weight: 271-320 g

Satellite groups: None
Unique study design: None

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.
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Study title:  Cardiovascular assessment of PF-04449913 in Beagle dogs
Study no.: 08SN238

Study report location: eCTD 4.2.1.3
Conducting laboratory and location: Pfizer Global Safety Pharmacology

Kent, UK
Date of study initiation: September 12, 2008

GLP compliance: Yes
QA statement: Yes

Drug, lot #, and % purity: PF-04449913-01, 121657-119-8, >99%

Key Study Findings
Glasdegib-dose dependent increase in QT and QTc that did not resolve by the 
end of study (22-hour post-dose) in the high dose (30 mg/kg). 
Significant increases in HR and QRS in HD were also seen but resolved by 22-
hour post dose.

Methods
Doses: vehicle, 1, 5, or 30 mg/kg

Frequency of dosing: Single dose
Route of administration: Oral

Dose volume: 5 mL/kg
Formulation/Vehicle: 0.5% methylcellulose (aqueous)

Species/Strain: Dog/Beagle
Number/Sex/Group: 4 males

Age: Not given
Weight: 14.6-16.9 kg

Satellite groups: None
Unique study design: Latin square design with 3-5-day washout.

Hemodynamics and ECG from 0.5-6 hour, 7-14
hour, 14-22 hour.

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.

Results
1 mg/kg unremarkable
5 mg/kg

o 7-14 hour
*

30 mg/kg
o 0.5-6 hr

*;
o 7-14 hour

*;
o 14-22 hour
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o Emesis occurred between 0.6 to 1.2 h post-dose

Plasma Cmax 1972.5 ng/mL (range 680.0 to 2780.0 ng/mL; unbound 96 to 392 
ng/mL) after dosing at 5 mg/kg occurred between 0.25-1-hour post-dose
Glasdegib Cmax at 5 mg/kg in this study ranged 0.9 to 3.5-fold the clinical relevant 
exposure at the 100 mg QD

5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME
Absorption

Study PF-04449913/14Nov08/143627. Single Dose Pharmacokinetics and Oral 
Bioavailability of PF-04449913  in Sprague-
Dawley Rats Following Intravenous and Oral Administration.
The Applicant evaluated the PK and oral bioavailability of glasdegib in male Sprague 
Dawley rats after administration of a 1 mg/kg single IV bolus or oral dose of glasdegib 

 salt. Following oral administration, glasdegib had an
oral bioavailability of 33% (See Table 10).

Table 10 Summary of Pharmacokinetics of PF-04449913 in Rats
(Excerpted from Submission)

Study PF-04449913/14Nov08/143627. Single Dose Pharmacokinetics and Oral 
Bioavailability of PF-04449913  in Beagle 
Dogs Following Intravenous and Oral Administration.
The Applicant evaluated the PK and oral bioavailability of glasdegib in male Beagle 
dogs after administration of a 0.5 mg/kg single IV bolus or 3 mg/kg oral dose of 
glasdegib  salt. Following oral administration, 
glasdegib had an oral bioavailability of 68% (See Table 11).
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Study PF-04449913/12Nov08/104333. PF-04449913 Human, Rat, and Dog RBC 
Distribution.
Study PF-04449913_08Dec15_031858. PF-04449913 Rabbit RBC Distribution.
The Applicant determined the extent of glasdegib partitioning into blood cells in rat, dog, 
rabbit, and human whole blood over a concentration range of 0.2 to 50 μM (See Table 
13). The in vitro results with human blood/plasma (Cb/Cp range 1.59 to 2.32) were 
consistent with those observed in vivo after oral administration of [14C]glasdegib, with 
Cb/Cp values for glasdegib radioactivity ranging from 1.36 to 1.49 (Phase 1 open-label 
ADME of [14C]glasdegib in healthy male volunteers Protocol B1371009). The in vitro 
and in vivo data suggest that glasdegib demonstrated species dependent blood 
partitioning with a modest preferential distribution into the blood cells of rats and 
humans, a limited distribution into the blood cells in rabbits, and a marked, 
concentration-dependent and saturable preferential distribution into the blood cells of 
dogs.  

Table 13 Partition Coefficients and Blood to Plasma Concentration Ratios of 
Glasdegib in Human, Rat, Dog and Rabbit

(Excerpted from Submission)

Metabolism
(Adapted from Submission)
The Applicant evaluated the metabolism of glasdegib in vivo after oral administration of 
a single dose of [14C]glasdegib to rats, dogs, and humans, and in vitro in liver 
microsomes from nonclinical species and humans and in human hepatocytes. In 
humans, oxidative metabolism was the major route of elimination, with minor 
contributions from glucuronidation, and approximately 20% of glasdegib was excreted 
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Figure 3 Proposed Glasdegib In Vivo Metabolites Present in Rat, Dog, and 
Human Plasma and/or Excreta

(Excerpted from Submission)

5.2 Toxicokinetics 
The Applicant evaluated the TK of glasdegib after once daily oral administration as part 
of oral repeat-dose toxicity studies in rats and dogs, embryo-fetal development (EFD) 
toxicity studies in rats and rabbits, and in support of a phototoxicity study in pigmented 
rats.  The summary of all TK evaluations in animals is presented in the following tables 
as reference.
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Table 15 Mean Toxicokinetics of Glasdegib in Sprague Dawley Rats (Male and 
Female Combined) Following Oral Administration in Repeat-Dose Toxicity 

Studies
(Excerpted from Submission)

Plasma concentrations of glasdegib in these toxicology species are reported as total 
drug and unbound drug, and were used to calculate exposure ratios for various safety 
pharmacology and toxicity studies to assist in the assessment of safety margins relative 
to human exposure.
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Table 16 Mean Toxicokinetics of Glasdegib in Beagle Dogs (Male and Female 
Combined) Following Oral Administration in Repeat-Dose Toxicity Studies

(Excerpted from Submission)

Table 17 Mean Toxicokinetics in Pregnant Female Rabbits Following Repeat 
Oral Doses of Glasdegib
(Excerpted from Submission)
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Methods
Doses: 0, 10, 50, or 100 mg/kg/day

Doses selected based on the 13-W rat study 
(8299121 (14LJ052))

Frequency of dosing: Once daily
Route of administration: Oral

Dose volume: 10 mL/kg
Formulation/Vehicle: 0.5% (w/v) methylcellulose (Methocel

A4M, 4000 cps) in reverse osmosis water
Species/Strain: Crl:CD(SD) rats

Number/Sex/Group: 20/sex/group; 5-6 rats/sex in control, mid dose 
(MD) and high dose (HD) were allocated for the 
13-w recovery phase

Age: 7 weeks
Weight: M: 212 to 285 g; F: 163 to 208 g

Satellite groups: 4/sex/group for TK blood collection
Unique study design: FOB elicited behavior and open field 

observations were evaluated

Deviation from study protocol: None that affected the overall interpretation of 
study findings or compromised the integrity of
the study

Observations

Table 18 Experimental Design for the 26-W Rat Study
(Excerpted from Submission)
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Results

Mortality
Glasdegib-related mortality occurred at 50 mg/kg/day. The extent of mortality at 100 
mg/kg/day by Week 19 prompted euthanasia of all surviving toxicity rats at 100 
mg/kg/day (except the last 5 rats/sex) on Day 127 (Week 19) of the dosing phase.  The 
last 5 rats/sex administered 100 mg/kg/day went on an extended recovery phase of 21 
weeks (+ 4 days). A total of nineteen (19) unscheduled deaths of toxicity animals and 2 
toxicokinetic animals occurred between Days 22 and 176 of the dosing phase or Day 68 
of the recovery phase, and 11 of the toxicity animal deaths were considered glasdegib-
related due to dental abnormalities and/or degeneration/necrosis of the renal tubule 
cells noted histologically (See Table 19).  

Table 19 Incidence of Glasdegib-related Mortality in the 26-W Rat Study
Excerpted from Submission)

Clinical Signs
Clinical signs of early decedents included continuous or intermittent body tremors, 
labored respiration, piloerection, hypoactivity, hunched posture, clear oral discharge, 
thinning hair coat, malocclusion, missing teeth, thin and/or body weight loss.

Clinical signs in surviving rats included continuous or intermittent 
tremors (various body regions or whole body); malocclusions; missing teeth; thin 
appearance; clear oral discharge; squinting eyes; rough haircoat and piloerection; 
rough, thinning, or discolored (red, yellow, black, or brown) haircoat in various body 
regions; and alopecia. Onset of observations was typically noted earlier in males than 
in females at the same respective dose levels and with an earlier onset with increasing 
dose level. 

Reviewer Note: Exposure to glasdegib tended to be higher in rat females in all 
toxicology studies, and males were more sensitive to glasdegib toxicity.
Body Weights
Glasdegib-related and dose-dependent lower mean body weights and body weight 

kg/day (See Table 20). 
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50 mg/kg/day males and was characterized by partial to complete loss of
spermatogonia, spermatocytes, and spermatids; some animals also exhibited
degeneration of seminiferous tubules (See Table 24).

Table 24 Incidence and Severity of Glasdegib-related Microscopic Findings at 
Terminal Sacrifice of the 26-W Study in Rats

(Excerpted from Submission)
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Continued…
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Continued…

Table 25 Incidence and Severity of Glasdegib-related Microscopic Findings at 
Recovery Sacrifice of the 26-W Study in Rats

(Excerpted from Submission)
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At recovery necropsies, glasdegib-related microscopic observations persisted in one or
more incisor teeth, femur, and sternum of 50 mg/kg/day rats; karyomegaly, 
proteinaceous casts, and regeneration of renal tubule epithelium in the kidney, and 
hypospermatogenesis in the testis persisted indicating a lack of recovery (See Table 
25). The kidney degeneration/necrosis, bone marrow hypercellularity, testicular 
degeneration of seminiferous tubules, and axonal degeneration nerve-(other) observed 
at the terminal euthanasia were not observed at the recovery euthanasia.
Special Evaluation
(Adapted from Submission)
FOB
Glasdegib-related effects on quantitative FOB parameters included reduced forelimb 
grip strength day beginning at Week 9; and hindlimb grip strength at 
mg/kg/day in males and at 100 mg/kg/day in females. Some of the differences were 
statistically significant. The maximum magnitude of the reductions relative to controls in 
100 mg/kg/day rats was 0.62x during Week 9, and in 50 mg/kg/day rats was 0.71x
during Week 26. There was a lack of recovery in grip strength.

Locomotor Activity
Glasdegib-related effects on locomotor activity were noted at 100 mg/kg/day beginning 
at the Week 9 evaluations, and was related to poor animal health.
Toxicokinetics
Due to early termination, 100 mg/kg rats were unavailable for blood sample
collections during Week 26. Toxicokinetic parameters were calculated for LD, MD and 
HD on Day 1 and during Week 13 and for LD and MD during Week 26. No marked ( 2-
fold) sex-related differences were noted in exposure.

Systemic exposure, as assessed by Cmax and AUC24 increased with increasing dose 
from 10 to 100 mg/kg/day on Day 1 and during Week 13, and from 10 to 50 mg/kg/day 
during Week 26 (See Table 26). The increases in exposure were generally greater than 
dose-proportional from 10 to 50 mg/kg/day on Day 1 and during Weeks 13 and 26. The 
increases in exposure were approximately dose-proportional from 50 to 100 mg/kg/day 
on Day 1 and during Week 13. Exposure was higher during Weeks 13 and 26 when 
compared with Day 1. During Week 13, mean Cmax values were 4.8x, 2.1x, and 2.2x 
and mean AUC24 values were 4.1x, 2.0x, and 2.2x when compared with Day 1 for the 
10, 50, and 100 mg/kg/day dose groups, respectively. During Week 26, mean Cmax
values were 6.2x and 2.4x and mean AUC24 values were 4.5x and 2.4x when compared 
with Day 1 for the 10 and 50 mg/kg/day dose groups, respectively.
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Table 26 Mean Toxicokinetic Parameters for Glasdegib in Combined Sex on 
Day 1 and during Weeks 13 and 26 in the 26-W Rat Study

(Excerpted from Submission)

Dosing Solution Analysis
Stability of samples prepared at concentrations of 0.1 and 10 mg/mL was established 
under  Study 8299121 (13-W rat study). Dose formulations from the Day 1 
preparations (1 and 10 mg/mL) and Week 21 preparations (1 and 5 mg/mL) met 
specifications and were considered homogeneous. The percent relative standard 
deviation (RSD) ranged from 1.1 to 3.2.  All dose formulations from the Days 1, 57, 120, 
and 176 preparations were within ±10% of the target concentrations (mean values 
ranging from 95.5% to 101.5% of theoretical).  No glasdegib was detected in the control 
vehicle.
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periodic vomitus; abnormal feces (liquid, mucoid); thinning hair coat; discolored (red) 
skin around the head, feet, muzzle, or legs; and cold to touch. All early decedents went 
through a dosing holiday for one or more days.

Glasdegib target organs of toxicity in early decedents included the kidney and liver with 
corresponding clinical pathology findings of azotemia and glucosuria.
Clinical Signs
In addition of the glasdegib-related and adverse clinical signs described for early 
decedents, other clinical signs included:

At 1 mg/kg/day, skin and pelage observations (discolored red or blue skin; dry 
skin; alopecia; thinning hair coat on the entire body, muzzle, ears, eyes, lips, feet, 
legs, ventral cervical or thorax, perioral, or periorbital areas; or oily hair coat),
evidence of dehydration, clear or cloudy ocular discharge. Skin findings were 
less prominent over the course of the dosing phase and did not present 
microscopic correlates for the skin/subcutis except for atrophy of the hair shafts,
which the Applicant claims is a pharmacological effect.   
At 5 mg/kg/day, hypoactivity, abnormal (liquid, mucoid, discolored orange) 
feces, and cold to touch (5 mg/kg/day females).
At 10 mg/kg/day, excessive salivation and vomitus.

The incidence and severity of most of glasdegib-related clinical signs were reduced over 
the course of the 16-W recovery phase.
Body Weights
Glasdegib-related body weight loss occurred starting on Week 2 of the dosing phase for 
10 mg/kg/day dogs and later for individual dogs that corresponded with 
reduced food consumption and often unscheduled euthanasia. By the end of the 16-W
recovery phase, body weight of 10 mg/kg/day dogs remained stable while control dogs 
gained weight.
Feed Consumption
Glasdegib-related reduced food consumption occurred starting on Week 2 of the dosing 

corresponded with body weight loss and often unscheduled euthanasia. Canned food 
supplementation was offered at different starting dates to all dogs including control dogs 
and quantitative food consumption was not conducted.
Ophthalmoscopy
No glasdegib-related ophthalmic findings occurred during the dosing phase and were 
not conducted during the recovery phase.
ECG
Changes of small magnitude occurred in 1 mg/kg/day dogs:

statistically decreased mean PR in females predose and 1-2 hours postdose on 
Day 135 and predose on Day 268 of the dosing phase compared with controls,
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statistically decreased mean QTc in males predose on Day 268 of the dosing
phase compared with controls.

All the electrocardiograms evaluated in this study were qualitatively and quantitatively 
considered normal for the canine. No arrhythmias were found.  No glasdegib-related 
abnormal electrocardiographic findings occurred.
Hematology
The only consistent glasdegib-related hematology effect in the 11 dogs euthanized at an 
unscheduled interval was increased red cell mass that corresponded with dehydration. 
Hematocrit values were 1.6X in early decedents. Increased fibrinogen concentrations 
(2.8X and 2.3X baseline, respectively) indicative of inflammation occurred only in the 
two 10 mg/kg/day males euthanized on Day 19 (See Table 28). 
Clinical Chemistry
Glasdegib-related serum chemistry effects in the 11 animals euthanized at an 
unscheduled interval included increased urea nitrogen ( 31X) and creatinine 
concentrations 7X) in 10 mg/kg/day dogs, and increased ALT (up to 3.7X baseline 
on Days 90 and/or 160 in 1 or 5 mg/kg/day males), AST (up to 3.7X baseline), ALP, and 
GGT activities as well as increased cholesterol (up to 1.7X baseline on Days 21 and 90 
in 5 mg/kg/day males and 10 mg/kg/day females). One male early decedent at 10 
mg/kg/day had 0X increased urea nitrogen and creatinine concentration that was 
accompanied with the highest inorganic phosphorus concentration and lowest 
potassium and chloride concentrations.
Urinalysis
Glasdegib-related urinalysis effect in early decedents included urine glucose (which is a 
rare event in dogs) in 7/11 dogs and the presence granular casts in the urine sediment 
of 2/11 dogs. These findings indicated effects on kidney function and integrity.  
Glasdegib-related urinalysis effect in surviving dogs included the presence of granular 
casts in urine sediment in one 5 mg/kg/day male and one 10 mg/kg/day female. In all 
cases, granular cases, corresponded with the kidney microscopic findings of tubular 
degeneration/necrosis and granular/cellular casts. Granular casts were not present in 
the urine sediment of 10 mg/kg/day dogs at the end of the recovery sacrificed. 
Gross Pathology
Glasdegib-related macroscopic observations in early decedents and surviving dogs at 
terminal sacrifice included discolored kidney in 5 mg/kg/day dogs with microscopic 
correlates of tubular degeneration/necrosis and regeneration; alopecia that 
corresponded with microscopic findings of hair shaft atrophy; discoloration (red, dark 
red, black, or brown) of 1 or more segments of the gastrointestinal tract (stomach, 
duodenum, jejunum, ileum, and colon) at 1 mg/kg/day.  All macroscopic findings were 
resolved at the end of the recovery sacrificed. 
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Organ Weights
Organ weights were collected at the terminal euthanasia on Day 274 of the dosing 
phase (Terminal Euthanasia 2) for designated control and surviving 1 mg/kg/day dogs 
(Group 2) and at the recovery euthanasia on Day 113 of the recovery phase for
remaining control and surviving 10 mg/kg/day dogs (Group 4). 

Adrenals to brain and body weight ratios were significantly increased 1.33X and 1.44X, 
respectively, in 1 mg/kg/day males at the terminal euthanasia. The brain weight/body 
weight ratio was significantly decreased, 0.84X, in 1 mg/kg/day males.  The significance
of the brain weight changes is uncertain in the absence of terminal euthanasia for the 
MD and HD data.

Histopathology
Adequate Battery: Yes
Peer Review: Yes
Histological Findings
Early mortality of 5 or 10 mg/kg/day dogs resulted in the cessation of dosing
and the necropsy on Week 24. A subset of 10 mg/kg/day dogs underwent a 16-week 
recovery phase. Dosing continued for 39 weeks for surviving 1 mg/kg/day dogs.

Glasdegib-related microscopic findings in early decedents and at 5 or 10 mg/kg/day 
terminal sacrifice occurred in the kidney, liver, skin/subcutis, gut-associated lymphoid 
tissue (GALT)/Peyer's Patch, thymus, mesenteric lymph node, pancreas, and prostate
(See Table 29). Additionally, vascular/perivascular inflammation in the stomach, uterus, 
and oviduct of one female administered 5 mg/kg/day and euthanized in moribund
condition was considered most likely secondary to glasdegib-related kidney
failure/uremia. Glasdegib-related microscopic findings in 1 mg/kg/day dogs and
euthanized on Day 274 of the dosing phase occurred in the liver (See Table 30).
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Table 29 Incidence and Severity of Glasdegib-related Microscopic Findings in 
the 39-W Dog Study - Terminal Necropsy 5 and 10 mg/kg/day

(Excerpted from Submission)
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Continued…
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Continued…
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Table 30 Incidence and Severity of Glasdegib-related Microscopic Findings in 
the 39-W Dog Study - Terminal Necropsy 0 and 1 mg/kg/day

(Excerpted from Submission)
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Special Evaluation
None
Toxicokinetics
Due to early termination, blood samples were collected and toxicokinetic parameters 
calculated for LD, MD and HD on Day 1, during Week 13 and on Day 160 and for the 
LD during Week 39. Plasma preparations were analyzed with a validated bioanalytical 
method under Study 6348-660 “Method Validation for Glasdegib Dog Plasma using 
LC/MS/MS.” The calibration standard data, quality control (QC) sample data, incurred 
sample reanalysis (ISR) data, and chromatograms indicate the method performed 
acceptably during the sample analysis phase. Systemic exposure, as assessed by Cmax
and AUC0-24 increased with increasing dose although the increase was generally 
greater than dose proportional at all intervals. There were no apparent gender-related 
differences in exposure or accumulation of glasdegib over time after repeated exposure.
Mean Tmax ranged from 0.92 to 1.3 hours on Day 1, during Week 13, and on Day 160.

Table 31 Mean Toxicokinetic Parameters for Glasdegib in Combined Sex in 
the 39-W Dog Study: Day 1 and Week 13

(Excerpted from Submission)
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Table 32 Mean Toxicokinetic Parameters for Glasdegib in Combined Sex in 
the 39-W Dog Study: Day 160 and Week 39

(Excerpted from Submission)

Dosing Solution Analysis
All dose formulations from the Day 1 (0.2 and 2 mg/mL) and Day 267 (0.2 mg/mL) met 
specifications and were considered homogeneous. The RSD ranged from 1.1%-4.7%. 
All dose formulations from the Day 1 and Weeks 10, 20, 30, and 39 preparations (Days 
1, 64, 134, 204 and 267, respectively) were within +10% of the target concentrations 
(mean values ranging from 97.7%-106.5% of theoretical). No glasdegib was detected in 
the control vehicle.
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Key Study Findings
Glasdegib produced fetal toxicity in rats that included increased post-implantation 

and lower embryo-fetal survival and increased post-
implantation loss at 50 mg/kg/day at maternal exposures approximately 0.6-
times the human exposure at the recommended dose based on total Cmax.
Glasdegib is a teratogen in rats based on a higher incidence of skeletal
anomalies at 10 mg/kg/day, and higher incidences of external, visceral, and 
skeletal malformations and variations at 50 mg/kg/day.
Teratogenicity in rats occurred in the absence of maternal toxicity at maternal 
exposures of approximately 0.6-times the human exposure at the recommended 
dose based on total plasma concentrations at 10 mg/kg/day of 726 ng/mL.

Methods
Doses: 10, 50, or 100 mg/kg/day on GD 7 though GD 

17. Doses based on 13-w repeat-dose 
toxicology study 8299265 (14LJ055) in rats.

Frequency of dosing: Daily
Dose volume: 10 mL/kg

Route of administration: Oral gavage
Formulation/Vehicle: 0.5% (w/v) methylcellulose (4000 cps) in reverse 

osmosis water
Species/Strain: Crl:CD(SD) Sprague Dawley rat

Number/Sex/Group: 8 time-mated females/group
Satellite groups: None

Study design: Standard. Cesarean section conducted on GD 
21. Plasma concentration analysis on GD 17 4 
hours after dosing. 

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.

Observations 

Table 33 Experimental Design of EFD in Rats
(Excerpted from Submission)

Results

Mortality
All rats survived to scheduled euthanasia on GD 21.
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Clinical Signs
Single 100 mg/kg dams presented an increase in activity and abnormal breathing 
sounds on GD 9. Vaginal discharge occurred in two 100 mg/kg dams on GD 19 and 20. 
Body Weight
Glasdegib dose-related decrease in body weight gain occurred at 50 mg/kg ( 0.48x)
and 100 mg/kg 65x) for the interval GD 7 through GD 21 that was attributed to 
significant lower gravid uterus weight 82x and 0.95x, respectively).

Table 34 Maternal Body Weight Gains in Pregnant Rats
(Excerpted from Submission)

Feed Consumption
Mean maternal absolute food consumption in the 100 mg/kg/day dose group was lower 
than the control group mean for the interval of GD 7 to 8 ( 0.46x), GD 7 to 10 12x)
and GD 20 to 21 24x). The lower mean food consumption was not considered an 
adverse effect of glasdegib because food consumption values were similar to the 
control group mean for the remainder of the dose period and there was no overall effect 
on mean food consumption for the interval of GD 7 to 21.
Toxicokinetics
A single blood sample was collected from the jugular vein at 4 hours postdose on GD 
17, from the first three available females in the control group and the first five available 
females in glasdegib-groups. Plasma samples were analyzed for concentration of 
glasdegib using a validated analytical procedure  Method No. P13RPP (See 
Table 35).

Table 35 Summary of Glasdegib Plasma Concentrations (ng/mL) on GD 17 in 
Pregnant Rats

(Excerpted from Submission)
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Fetal incidence (%) 5(83.3)

M- Maxilla: fused Litter incidence (%) 5(100.0)
Fetal incidence (%) 6(100.0)

M- Palatine: cleft Litter incidence (%) 1(20.0)
Fetal incidence (%) 1(16.7)

M- Premaxilla: absent Litter incidence (%) 4(80.0)
Fetal incidence (%) 5(83.3)

M- Forepaw 
phalanges: absent

Litter incidence (%) 5(100.0)
Fetal incidence (%) 9(100.0)

M- Humerus: bent Litter incidence (%) 1(20.0)
Fetal incidence (%) 1(11.1)

M- Humerus: short Litter incidence (%) 5(100.0)
Fetal incidence (%) 9(100.0)

M- Metacarpal: 
absent

Litter incidence (%) 3(60.0)
Fetal incidence (%) 4(44.4)

V- Metacarpal: 
unossified

Litter incidence (%) 1(12.5) 5(100.0)
Fetal incidence (%) 1(1.0) 8(88.9)

M- Radius: short Litter incidence (%) 5(100.0)
Fetal incidence (%) 9(100.0)

M- Ulna: unossified Litter incidence (%) 1(20.0)
Fetal incidence (%) 1(11.1)

M- Ulna: short Litter incidence (%) 5(100.0)
Fetal incidence (%) 9(100.0

M- Femur: short Litter incidence (%) 5(100.0)
Fetal incidence (%) 8(88.9)

M- Fibula: unossified Litter incidence (%) 4(80.0)
Fetal incidence (%) 7(77.8)

M- Fibula: short Litter incidence (%) 2(40.0)
Fetal incidence (%) 3(33.3)

M- Hindpaw 
phalanges: absent

Litter incidence (%) 5(100.0)
Fetal incidence (%) 9(100.0)

M- Metatarsal: absent Litter incidence (%) 5(100.0)
Fetal incidence (%) 9(100.0)

M- Tibia: short Litter incidence (%) 5(100.0)
Fetal incidence (%) 8(88.9)

M- Tibia: unossified Litter incidence (%) 1(20.0)
Fetal incidence (%) 1(11.1)

V- Ischium: 
incomplete 
ossification

Litter incidence (%) 1(12.5) 4(80.0)

Fetal incidence (%) 1(1.0) 7(77.8)
V- Pubis: incomplete 
ossification

Litter incidence (%) 1(12.5) 4(80.0)
Fetal incidence (%) 1(1.0) 7(77.8)

M- Rib: multiple ribs Litter incidence (%) 5(100.0)
Fetal incidence (%) 9(100.0)

V- Rib: nodulated Litter incidence (%) 2(25.0)
Fetal incidence (%) 2(2.0)

V- Rib: wavy Litter incidence (%) 1(12.5)
Fetal incidence (%) 1(1.0)

V- Rib: incomplete 
ossification

Litter incidence (%) 4(50.0)
Fetal incidence (%) 5(5.0)

V- Sternebra: 
asymmetric

Litter incidence (%) 1(12.5)
Fetal incidence (%) 1(1.0)

M- Scapula body: 
small

Litter incidence (%) 5(100.0)
Fetal incidence (%) 8(88.9)
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1 Numerous skeletal variations occurred. Only skeletal malformations are listed except for 
few cases to document similar variations occurrence at 10 mg/kg and 50 mg/kg

Study title:  A Preliminary Embryo-Fetal Development Study of PF-
04449913 by Oral Gavage in Rabbits

Study no.: 20069230 (15GR057)
Study report location: eCTD 4.2.3.5.2

Conducting laboratory and location:

Date of study initiation: September 29, 2015
GLP compliance: No

QA statement: No
Drug, lot #, and % purity: PF-04449913; E010015565; Chiral 

potency factor 0.761.

Key Study Findings
Glasdegib produced maternal toxicity in rabbits based on maternal body weight 

mg/kg/day and abortions and elective 

Glasdegib produced fetal toxicity and teratogenicity in rabbits at 5 mg/kg/day 
based on lower embryo-fetal survival, increased post-implantation loss, lower 
mean fetal body weights, and higher incidences of external, visceral, and skeletal 
malformations and variations at maternal exposures of approximately 2.5-times 
the human exposure at the recommended dose based on total Cmax at 5 
mg/kg/day of 3120 ng/mL.

Methods
Doses: 5, 10, 50, or 100 mg/kg/day on GD 7 though GD 

19. Doses based on 13-w repeat-dose
toxicology study 8299265 (14LJ055) in rats.

Frequency of dosing: Daily
Dose volume: 10 mL/kg

Route of administration: Oral gavage
Formulation/Vehicle: 0.5% (w/v) methylcellulose (4000 cps) in reverse 

osmosis water
Species/Strain: New Zealand White [Crl:KBL(NZW)] rabbits

Number/Sex/Group: 8 time-mated females/group
Satellite groups: None

Study design: Standard. Cesarean section conducted on GD 
29.

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.

Observations 
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10 Soft feces, decreased fetal output, red discharge from the vagina (aborted tissue, 
liquid material), ungroomed fur, and fur loss

50 Absent feces/decreased fecal output, ungroomed coat, fur loss, and red aborted 
tissue and red liquid material. 

100 Absent feces/decreased fecal output, ungroomed coat, fur loss, and red 
discharge from the vagina and red liquid material.

Body Weight
Glasdegib-related and adverse lower maternal body weight gain occurred at all doses. 
The mean maternal body weight gain in the 5 mg/kg/day surviving dams was 0.15x 
control for the interval of GD 7 to 29.

Table 41 Maternal Body Weight Gains in Pregnant Rabbits
(Excerpted from Submission)
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Feed Consumption
Glasdegib-related and adverse lower maternal food consumption occurred at all doses.
The mean maternal food consumption in the 5 mg/kg/day group was 0.71x control for 
the interval of GD 7 to 20. The mean food consumption improved during the postdose 
phase GD 20 to 29.

Table 42 Maternal Food Consumption in Pregnant Rabbits (g/animal/day)
(Excerpted from Submission)

  408 7Reference ID: 4354085













NDA # 210656 Pedro L. Del Valle, PhD

70

M- Sacral vertebrae: 
fused

Litter incidence (%) - 1(16.7)
Fetal incidence (%) - 1(4.5)

M- Vertebrae 
general: multiple 
abnormalities

Litter incidence (%) - 2(33.3)

Fetal incidence (%) - 3(13.6)

9.3 Prenatal and Postnatal Development
No studies were conducted.

10 Special Toxicology Studies
(The following studies were not completely review; Summary Adapted from Submission)
Study No. 16GR159: Single Dose Intravenous and Perivascular Study of PF-
04449913 in Female New Zealand White Rabbits. Non-GLP.
Glasdegib (Lot No. 00706780-0036-001) and its associated vehicle were tolerated when 
administered as a single intravenous and perivascular dose at 1 and 0.05 mg, 
respectively, followed by a 3-day observation period.  No glasdegib-, vehicle- or saline-
related local irritation, macroscopic, or microscopic findings occurred in this study.

Study No. 16LJ129: A Multiple Dose Phototoxicity Study to Determine the Effects 
of Oral Gavage Administration of PF-04449913 on Eyes and Skin in Pigmented
Rats. GLP-compliant.
Glasdegib (Lot No. GR10340 (also known as E010015971)) was administered once 
daily by oral gavage once daily for 3 consecutive days at doses of 0, 10, 30 or 100 
mg/kg/day on the eyes and skin of Crl:LE (Long-Evans) pigmented rats, followed by 
exposure to ultraviolet B, ultraviolet A and visible light from a xenon lamp. In addition, 
the toxicokinetic characteristics of glasdegib were determined.

No glasdegib-related effects occurred on survival, clinical signs, skin reaction
observations in pigmented and non-pigmented skin, body weights or ophthalmology
observations. Glasdegib was not phototoxic based on the absence of effects in 
pigmented and non-pigmented skin and eyes under the conditions of the study. Mean 
exposure to glasdegib on Day 3 at 100 mg/kg/day was Cmax of 14200 ng/mL and AUC24
of 137000 ng•hr/mL.

Study No. 17GR182: 1-Day In Vitro Hemolysis Compatibility Study of PF-04449913
with Human Blood. Non-GLP. 
Glasdegib (Lot No. 00711282-0063-001) was combined with heparinized whole blood 
and plasma in a series of compound (0.01-1.0 mg/mL) and vehicle dilutions. The 
samples were then incubated and centrifuged. At predetermined time intervals, the 
tubes were observed and recorded for hemolysis and precipitation. The extent of 
hemolysis from each concentration of whole blood and vehicle was determined visually 
using the positive control and negative control (normal saline) as the baseline. The 
extent of precipitation from each concentration of plasma and vehicle was determined 
visually using the negative control (normal saline) as the baseline.

Glasdegib does not cause hemolysis in human whole blood under the study conditions 
and it is compatible with human donor plasma.
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In general, oral bioavailability was higher in fasted rats (35%) than in fed rats (19%), 
and glasdegib was 68% bioavailable in dogs. Glasdegib was bound to plasma proteins 
(86% to 98%) in rat, dog and human samples, and binding was independent of drug 
concentration. Glasdegib was distributed throughout the body with the highest 
concentration in the uveal tract, liver, kidney and renal structures, adrenal gland, and 
pancreas but had minimal distribution across the blood brain barrier.

Oxidative metabolite profiles were qualitatively similar in all species. One primary and
two secondary N-glucuronide metabolites were identified in human, but not rat or dog, 
plasma and urine. Overall, the major metabolic pathways of glasdegib were oxidation 
(N-demethylation, hydroxylation, and dehydrogenation), primary glucuronidation, and 
secondary N-glucuronidation of oxidative metabolites. The average elimination half-life 
was 1.3 hours in rats and 2.3 hours in dogs.

Repeat-dose toxicology studies were conducted of 1-month (M), 13-week (W) and 26-W
in rats with doses up to 100 mg/kg/day, and 1-M, 13-W and 39-W in dogs with doses up 
to 30 mg/kg/day. The 1-M toxicology studies in rats and dogs were used to support the 
FIH glasdegib dose of 5 mg/day. Doses for the toxicity studies of 26-W in rats and 39-W
in dogs were selected based on the results of the 13-W toxicology studies in each 
species. Body weights and food consumption were decreased in rats and dogs treated 
with glasdegib. In both species, the major target organs of toxicity were the kidney, liver,
skin, and bone. Species specific target organs included testis and peripheral nerve in 
the rat, and the adrenal, gastrointestinal tract, lymph nodes, and lung in dogs. Clinical 
pathology effects corresponded to the target organ toxicities. The primary toxicity was 
azotemia [abnormally high levels of nitrogen-containing compounds (such as urea, 
creatinine, and nitrogenous waste) in the blood] with subsequent damage to the kidneys
(e.g., necrosis, mineralization, and evidence of inflammation in the renal tubules).
Azotemia lead to the moribund sacrifice of rats and dogs.

In rats, glasdegib caused bone and teeth effects that are characteristic of SMO 
inhibitors, such as epiphysis alterations (decrease in number of chondrocytes and 
disorganization of chondrocytes) and decreased medullary trabeculae of femur and 
sternum bone sections with marrow hypercellularity. Teeth abnormalities consisted of 
missing or broken teeth (incisors) with histopathological atrophy leading to decreased 
food consumption and body weight loss. The adverse effect of glasdegib on teeth was 
severe enough to warrant the early sacrifice of some rats in the 13-W and 26-W toxicity 
studies.  The effects on bones and teeth may have little significance for the intended 
adult patient population but they are of potential relevance for pediatric use of 
DAURISMO. Additional findings included alopecia and muscle tremors/twitching. These 
effects occurred in both rats and dogs at high doses with overt toxicity and/or moribund 
sacrificed animals.

Glasdegib-related gastrointestinal tract toxicities in dogs included hemorrhage in the 
gut-associated lymphoid tissue (GALT)/Peyer's patch, ectasia in the ileum, and 
congestion in the jejunum. Liver toxicity in both rats and dogs consisted of elevated 
cholesterol, increased alanine aminotransferase (ALT), and decreased alkaline 
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phosphatase (ALP) with microscopic findings of hypertrophy, inflammation, single cell 
necrosis and pigment in macrophage and Kupffer cells (iron). In dogs, administration of 
glasdegib also resulted in adrenal vacuolation with corresponding increased organ 
weight ratio. Alterations of serum chemistry parameters occurred in early decedents in 
the 39-W study in dogs.

Glasdegib was not mutagenic in vitro in the bacterial reverse mutation assay (Ames 
test) and was not clastogenic or aneugenic in an in vitro human chromosome aberration 
assay or in vivo rat bone marrow micronucleus test.

Women will be advised to not breastfeed during treatment with DAURISMO and for at 
least 30 days after the last dose. Toxicity in the testis in rats
degeneration of seminiferous tubules and hypospermatogenesis which showed lack of 
recovery after cessation of dosing. This finding was included in the DAURISMO label.  
Preliminary embryofetal development studies were conducted in rats and rabbits at 
doses up to 100 mg/kg/day. Glasdegib induced embryofetal lethality in rats and rabbits 
at approximately 4-times and 0.6-times, respectively, the human exposure at the 
recommended dose based on unbound Cmax. Glasdegib was clearly teratogenic in rats 
at 10 mg/kg/day and in rabbits at . A warning for embryo-fetal risk was 
recommended for DAURISMO and a black box warning for embryo-fetal toxicity is 
included in the label. Females and males of reproductive potential will be advised to 
avoid pregnancy and to use effective contraception during treatment with DAURISMO 
and for at least 30 days after the last dose.

1.3 Recommendations

1.3.1 Approvability
From a Pharmacology/Toxicology perspective, approval for glasdegib (DAURISMO) is 
recommended.
1.3.2 Additional Non Clinical Recommendations
None
1.3.3 Labeling
The recommendations to the Applicant’s proposed labeling were discussed internally
and communicated to the Applicant.  Information in the non-clinical sections of the label
reflects findings of studies reviewed within this document.

2 Drug Information

2.1 Drug
CAS Registry Number
2030410-25-2

Generic Name (INN; USAN)
Glasdegib
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Code Name
PF-04449913-11

Chemical Name
CAS: N-[(2R,4R)-2-(1H-benzimidazol-2-yl)-1-methyl-4-piperidinyl]-N'-(4-cyanophenyl)-
urea, (2Z)-2-butenedioic acid (1:1)
IUPAC: 1-((2R,4R)-2-(1H-benzo[d]imidazol-2-yl)-1-methylpiperidin-4-yl)-3-(4-
cyanophenyl)urea maleate

Molecular Formula
C25H26N6O5
C21H22N6O (drug) C4H4O4 (maleate)

Molecular Weight
374.5 Daltons (free drug)
490.51 Daltons (as the maleate)

Structure or Biochemical Description

Chiral centers are indicated in the structure. Glasdegib has two asymmetric centers, 
giving four possible stereoisomers. The absolute configuration is 2R, 4R.

Pharmacologic Class
Hedgehog pathway inhibitor

2.2 Relevant INDs, NDAs, BLAs and DMFs
IND 105453

2.3 Drug Formulation
Glasdegib maleate (DAURISMO) is formulated as film-coated tablets provided at 25 and 
100 mg strengths. The 25 mg tablets are presented as round, yellow film-coated tablets 
debossed with “Pfizer” on one side and “GLS” over “25” on the other side. The 100 mg 
tablets are presented as round, pale orange film-coated tablets debossed with “Pfizer” 
on one side and “GLS” over “100” on the other side. The drug product is packaged in 

 high density polyethylene bottles. The detail composition of 
glasdegib maleate 25 and 100 mg film-coated tablets are provided in the following 
tables.
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Competition Binding Assay
The ability of glasdegib to bind to the human SMO target was evaluated in a competition 
binding assay using a characterized cyclopamine-competitive SMO antagonist 
designated PF-03451358. This assay used membranes with surface expression of SMO 
181-781 protein prepared from a stable cell line created in HEK293FlpIn-TetR cells 
(Invitrogen). The IC50 of glasdegib competing with the radiolabeled chemical ligand for 
binding to human SMO (amino acids 181-787) was of 7.7 ± 7.2 nM (n = 3).

Gli Reporter Assay and the Shh-induced Gli-Luciferase Reporter Assay
The Gli Reporter – cell line contains the firefly luciferase gene under the control of Gli 
responsive elements stably integrated into the cells. Luciferase expression correlates 
with activation of Hh signaling. To evaluate the functional effects of glasdegib on a 
ligand-stimulated Hh pathway, a mouse primary fibroblast cell line, C3H10T1/2, was 
used in transient transfection-based assays with a Gli responsive luciferase reporter. 
The IC50 of glasdegib inhibition of Shh-induced Gli reporter activity was 5.22 ± 1.65 nM 
(n = 12) under low serum (0.5% calf serum) conditions.

Inhibition of Shh Signaling in Normal Human Fibroblasts
Normal human fibroblasts were used to demonstrate the effects of glasdegib on an 
endogenous (non-engineered) Hh pathway signaling. Prepared Shh\PF-04449913 mix 
containing medium was added to cultured cells and incubated for 24 h prior to extraction 
and purification of Gli1 mRNA using a Qiagen RNA purification kit and detection with 
quantitative PCR. Shh stimulated the upregulation of Gli1 mRNA levels approximately 
three-fold in a 24-hour stimulation. Glasdegib at 40 nM inhibited the Shh-induced Gli1 
levels assessed through quantitative PCR (See Figure 1). 

Figure 1 Glasdegib Functional Effects in Normal Human Fibroblasts
(Excerpted from Submission)

Inhibition of the endogenous Hedgehog signaling pathway in normal human lung fibroblasts (4 replicates 
per group). PF-04449913 inhibits Shh-induced Gli1 mRNA levels assessed through quantitative PCR.
mRNA = Messenger ribonucleic acid; PCR = Polymerase chain reaction; Shh = Sonic Hedgehog.

Study No. 075357: Anti-Tumor Efficacy of Glasdegib (PF-04449913) in 
Combination with Chemotherapy in AML PDX Models. 
The studies were performed with two of the commonly used standard of care 
chemotherapies in AML patients: LDAC or high dose induction chemotherapy 
(daunorubicin and cytarabine or DA). Glasdegib showed enhanced activity when 
combined with LDAC in one (AML-183) of the two tested AML PDX models. In another 
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AML PDX model (BM2407), a combinatorial effect of glasdegib plus high dose induction 
chemotherapy was also observed.

Figure 2 The Combination of Glasdegib with LDAC in the AML-183 PDX Model
(Excerpted from Submission)

A. Representative image of CD45+/ CD33+ disease burden in BM following 56 days of treatment with 
vehicle, 100 mg/kg PO PF-913, 4 mg/kg SC LDAC, or the combination. B. Quantitative assessment and 
the mean values of the BM AML burden at study termination on day 56 post treatment. (N = 10 to 14 
mice/group). AML = Acute myeloid leukemia; BM = Bone marrow; LDAC = Low dose cytarabine; PF913 = 
PF-04449913 = glasdegib; PO = oral; SC = Subcutaneous.

Glasdegib was tested in combination with LDAC in AML-183 xenotransplanted mice. 
The 4 mg/kg SC dose for cytarabine was selected based on exposure (AUC) in NSG 
mice, which matches the intended exposure in the unfit patient population. Mice that 
received oral glasdegib at 100 mg/kg exhibited minimal antileukemic activity (70.8% 
CD45+/CD33+ cells) compared to vehicle (76.4% CD45+/CD33+ cells), while LDAC 
treated mice had a significant decrease in CD45+/CD33+ cells compared to vehicle (p 
<0.05). The combination of glasdegib and LDAC significantly (36.0% CD45+/CD33+; p 
<0.01) improved the effect over LDAC alone (64.5% CD45+/CD33+ cells) (See Figure 
2).

4.2 Secondary Pharmacology
Study No. 7570637: In Vitro Pharmacology: Pfizer Tier 0 Profile
Study No. 7571398: In Vitro Pharmacology and ADME-Tox: Pfizer Tier 1 Profile
These studies were conducted to investigate the effects of glasdegib in various in vitro 
receptor binding and enzyme assays screens at an initial concentration of 10 μM.  
Glasdegib demonstrated activity, defined by a response greater that 50% of a maximal 
response, against several targets (See Table 7).

  27609Reference ID: 4354085





NDA # 210656 Pedro L. Del Valle, PhD

20

Study title:  Effect of PF-04449913 on Nav1.5 Sodium Current Stably 
Expressed in HEK293 Cells

Study no.: PF04449913NA15
Study report location: eCTD 4.2.1.3

Conducting laboratory and location: Pfizer Global Research & Development
Drug Safety Research & Development
Eastern Point Road
Groton, CT USA

Date of study initiation: Not indicated
GLP compliance: No

QA statement: No
Drug, lot #, and % purity: PF-04449913, Lot # PF-04449913-01-

0001, impurity not indicated
Key Study Findings

Glasdegib produced a concentration-dependent inhibition of the Nav1.5 current 
with an IC50

Table 8 Inhibition of Nav1.5 Sodium Currents by Glasdegib
(Excerpted from Submission)

Study title:  Effects of PF-04449913-01 on HERG Potassium Channels
Stably Expressed in HEK.293 cells.

Study no.: PF4449913/ESD/1108/HERG
Study report location: eCTD 4.2.1.3

Conducting laboratory and location: Pfizer Global Research & Development
Drug Safety Research & Development
Eastern Point Road
Groton, CT USA

Date of study initiation: Not indicated
GLP compliance: No

QA statement: No
Drug, lot #, and % purity: PF-04449913, Lot # PF-04449913-01-

0001, impurity not indicated
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Key Study Findings
Glasdegib inhibited hERG currents in a concentration-dependent manner. The 
magnitude of inhibition was statistically significant at 

50 value for hERG 
current inhibition by PF-04449913-

Table 9 Effect of Glasdegib on hERG Current Amplitude
(Excerpted from Submission)

Study title:  Neurofunctional Assessment of PF-04449913 in Male Rats
Study no.: 08SN228

Study report location: eCTD 4.2.1.3
Conducting laboratory and location: Pfizer, Sandwich, Kent, UK

Date of study initiation: September 23, 2008
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: PF-04449913-01, 121657-119-8, >99%

Key Study Findings
No glasdegib-related effects up to high dose tested of 50 mg/kg.

Methods
Doses: vehicle, 1, 5, or 50 mg/kg

Frequency of dosing: Single dose
Route of administration: Oral

Dose volume: 10 mL/kg
Formulation/Vehicle: 0.5% methylcellulose (aqueous)

Species/Strain: Rat/Crl:CD(SD)IGS BR
Number/Sex/Group: 6 males/group

Age: 56-70 days
Weight: 271-320 g

Satellite groups: None
Unique study design: None

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.
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Study title:  Pulmonary assessment of PF-04449913 in male rats
Study no.: 08SN229

Study report location: eCTD 4.2.1.3
Conducting laboratory and location: Pfizer, Sandwich, Kent, UK

Date of study initiation: September 17, 2008
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: PF-04449913-01, 121657-119-8, >99%

Key Study Findings
No glasdegib-related effects on tidal volume, respiratory rate or minute volume in 
the conscious male rat at doses of 1, 5, and 50 mg/kg P.O. 

Methods
Doses: vehicle, 1, 5, or 50 mg/kg

Frequency of dosing: Single dose
Route of administration: Oral

Dose volume: 10 mL/kg
Formulation/Vehicle: 0.5% methylcellulose (aqueous)

Species/Strain: Rat/Crl:CD(SD)IGS BR
Number/Sex/Group: 6 males/group

Age: 56-70 days
Weight: 271-320 g

Satellite groups: None
Unique study design: None

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.

Study title:  Cardiovascular assessment of PF-04449913 in Beagle dogs
Study no.: 08SN238

Study report location: eCTD 4.2.1.3
Conducting laboratory and location: Pfizer Global Safety Pharmacology

Kent, UK
Date of study initiation: September 12, 2008

GLP compliance: Yes
QA statement: Yes

Drug, lot #, and % purity: PF-04449913-01, 121657-119-8, >99%

Key Study Findings
Glasdegib-dose dependent increase in QT and QTc that did not resolve by the 
end of study (22-hour post-dose) in the high dose (30 mg/kg). 
Significant increases in HR and QRS in HD were also seen but resolved by 22-
hour post dose.
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Methods
Doses: vehicle, 1, 5, or 30 mg/kg

Frequency of dosing: Single dose
Route of administration: Oral

Dose volume: 5 mL/kg
Formulation/Vehicle: 0.5% methylcellulose (aqueous)

Species/Strain: Dog/Beagle
Number/Sex/Group: 4 males

Age: Not given
Weight: 14.6-16.9 kg

Satellite groups: None
Unique study design: Latin square design with 3-5-day washout.

Hemodynamics and ECG from 0.5-6 hour, 7-14
hour, 14-22 hour.

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.

Results
1 mg/kg unremarkable
5 mg/kg

o 7-14 hour
*

30 mg/kg
o 0.5-6 hr

*;
o 7-14 hour

*;
o 14-22 hour

o Emesis occurred between 0.6 to 1.2 h post-dose

Plasma Cmax 1972.5 ng/mL (range 680.0 to 2780.0 ng/mL; unbound 96 to 392 
ng/mL) after dosing at 5 mg/kg occurred between 0.25-1-hour post-dose
Glasdegib Cmax at 5 mg/kg in this study ranged 0.9 to 3.5-fold the clinical relevant 
exposure at the 100 mg QD

5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME
Absorption

Study PF-04449913/14Nov08/143627. Single Dose Pharmacokinetics and Oral 
Bioavailability of PF-04449913  in Sprague-
Dawley Rats Following Intravenous and Oral Administration.
The Applicant evaluated the PK and oral bioavailability of glasdegib in male Sprague 
Dawley rats after administration of a 1 mg/kg single IV bolus or oral dose of glasdegib 
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 salt. Following oral administration, glasdegib had an
oral bioavailability of 33% (See Table 10).

Table 10 Summary of Pharmacokinetics of PF-04449913 in Rats
(Excerpted from Submission)

Study PF-04449913/14Nov08/143627. Single Dose Pharmacokinetics and Oral 
Bioavailability of PF-04449913  in Beagle 
Dogs Following Intravenous and Oral Administration.
The Applicant evaluated the PK and oral bioavailability of glasdegib in male Beagle 
dogs after administration of a 0.5 mg/kg single IV bolus or 3 mg/kg oral dose of 
glasdegib  salt. Following oral administration, 
glasdegib had an oral bioavailability of 68% (See Table 11).

Table 11 Summary of Pharmacokinetics of PF-04449913 in Dogs
(Excerpted from Submission)

Distribution

Study PF-04449913/17Nov08/142017. Protein Binding of PF-04449913 in Rat, Dog, 
Mouse, and Human Plasma.
Study PF-04449913_08Dec15_022737. PF-04449913 Protein Binding in Rabbit 
Plasma.
Study PF-04449913_23Feb16_104614. PF-04449913 Protein Binding in Human 

- Acid Glycoprotein (AAG).
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Table 13 Partition Coefficients and Blood to Plasma Concentration Ratios of 
Glasdegib in Human, Rat, Dog and Rabbit

(Excerpted from Submission)

Metabolism
(Adapted from Submission)
The Applicant evaluated the metabolism of glasdegib in vivo after oral administration of 
a single dose of [14C]glasdegib to rats, dogs, and humans, and in vitro in liver 
microsomes from nonclinical species and humans and in human hepatocytes. In 
humans, oxidative metabolism was the major route of elimination, with minor 
contributions from glucuronidation, and approximately 20% of glasdegib was excreted 
unchanged in urine. After oral administration, the primary metabolic pathways of 
[14C]glasdegib in humans were N-demethylation of the N-methylpiperidine group, 
glucuronidation, oxidation of the benzimidazole and N-methylpiperidine rings, and 
dehydrogenation of the piperidine ring. Oxidative metabolite profiles were qualitatively 
similar across all species. One primary and two secondary N-glucuronide metabolites 
(each <10%) were identified in the plasma and urine of humans only; however, 
additional safety testing of these metabolites was not considered necessary. Glasdegib 
was the most abundant circulating component in plasma, constituting 69% of plasma 
radioactivity, with minor circulating metabolites each being <8% of radioactivity. Chiral 
inversion to glasdegib epimers was considered minimal. (See Figure 3).

Excretion
(Adapted from Submission)
Following oral administration of [14C]glasdegib to rats, dogs, and humans, recovery of 
radioactivity was essentially complete. The major route of excretion of drug-derived 
radioactivity was via feces and/or bile in rats and dogs; whereas, in humans there was 
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5.2 Toxicokinetics 
The Applicant evaluated the TK of glasdegib after once daily oral administration as part 
of oral repeat-dose toxicity studies in rats and dogs, embryo-fetal development (EFD) 
toxicity studies in rats and rabbits, and in support of a phototoxicity study in pigmented 
rats.  The summary of all TK evaluations in animals is presented in the following tables 
as reference.

Table 15 Mean Toxicokinetics of Glasdegib in Sprague Dawley Rats (Male and 
Female Combined) Following Oral Administration in Repeat-Dose Toxicity 

Studies
(Excerpted from Submission)
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Plasma concentrations of glasdegib in these toxicology species are reported as total 
drug and unbound drug, and were used to calculate exposure ratios for various safety 
pharmacology and toxicity studies to assist in the assessment of safety margins relative 
to human exposure.

Table 16 Mean Toxicokinetics of Glasdegib in Beagle Dogs (Male and Female 
Combined) Following Oral Administration in Repeat-Dose Toxicity Studies

(Excerpted from Submission)

Table 17 Mean Toxicokinetics in Pregnant Female Rabbits Following Repeat 
Oral Doses of Glasdegib
(Excerpted from Submission)
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Methods
Doses: 0, 10, 50, or 100 mg/kg/day

Doses selected based on the 13-W rat study 
(8299121 (14LJ052))

Frequency of dosing: Once daily
Route of administration: Oral

Dose volume: 10 mL/kg
Formulation/Vehicle: 0.5% (w/v) methylcellulose (Methocel

A4M, 4000 cps) in reverse osmosis water
Species/Strain: Crl:CD(SD) rats

Number/Sex/Group: 20/sex/group; 5-6 rats/sex in control, mid dose 
(MD) and high dose (HD) were allocated for the 
13-w recovery phase

Age: 7 weeks 
Weight: M: 212 to 285 g; F: 163 to 208 g

Satellite groups: 4/sex/group for TK blood collection
Unique study design: FOB elicited behavior and open field 

observations were evaluated

Deviation from study protocol: None that affected the overall interpretation of 
study findings or compromised the integrity of
the study

Observations

Table 18 Experimental Design for the 26-W Rat Study
(Excerpted from Submission)
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Results

Mortality
Glasdegib-related mortality occurred at 50 mg/kg/day. The extent of mortality at 100 
mg/kg/day by Week 19 prompted euthanasia of all surviving toxicity rats at 100 
mg/kg/day (except the last 5 rats/sex) on Day 127 (Week 19) of the dosing phase.  The 
last 5 rats/sex administered 100 mg/kg/day went on an extended recovery phase of 21 
weeks (+ 4 days). A total of nineteen (19) unscheduled deaths of toxicity animals and 2 
toxicokinetic animals occurred between Days 22 and 176 of the dosing phase or Day 68 
of the recovery phase, and 11 of the toxicity animal deaths were considered glasdegib-
related due to dental abnormalities and/or degeneration/necrosis of the renal tubule 
cells noted histologically (See Table 19).  

Table 19 Incidence of GLASDEGIB-related Mortality in the 26-W Rat Study
Excerpted from Submission)

Clinical Signs
Clinical signs of early decedents included continuous or intermittent body tremors, 
labored respiration, piloerection, hypoactivity, hunched posture, clear oral discharge, 
thinning hair coat, malocclusion, missing teeth, thin and/or body weight loss.

Clinical signs in surviving rats included continuous or intermittent 
tremors (various body regions or whole body); malocclusions; missing teeth; thin 
appearance; clear oral discharge; squinting eyes; rough haircoat and piloerection; 
rough, thinning, or discolored (red, yellow, black, or brown) haircoat in various body 
regions; and alopecia. Onset of observations was typically noted earlier in males than 
in females at the same respective dose levels and with an earlier onset with increasing 
dose level. 

Reviewer Note: Exposure to glasdegib tended to be higher in rat females in all 
toxicology studies, and males were more sensitive to glasdegib toxicity.
Body Weights
Glasdegib-related and dose-dependent lower mean body weights and body weight 
gains relative to controls were (See Table 20). 
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50 mg/kg/day males and was characterized by partial to complete loss of
spermatogonia, spermatocytes, and spermatids; some animals also exhibited
degeneration of seminiferous tubules (See Table 24).

Table 24 Incidence and Severity of Glasdegib-related Microscopic Findings at 
Terminal Sacrifice of the 26-W Study in Rats

(Excerpted from Submission)
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Continued…
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Continued…

Table 25 Incidence and Severity of Glasdegib-related Microscopic Findings at 
Recovery Sacrifice of the 26-W Study in Rats

(Excerpted from Submission)
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At recovery necropsies, glasdegib-related microscopic observations persisted in one or
more incisor teeth, femur, and sternum of 50 mg/kg/day rats; karyomegaly, 
proteinaceous casts, and regeneration of renal tubule epithelium in the kidney, and 
hypospermatogenesis in the testis persisted indicating a lack of recovery (See Table 
25). The kidney degeneration/necrosis, bone marrow hypercellularity, testicular 
degeneration of seminiferous tubules, and axonal degeneration nerve-(other) observed 
at the terminal euthanasia were not observed at the recovery euthanasia.
Special Evaluation
(Adapted from Submission)
FOB
Glasdegib-related effects on quantitative FOB parameters included reduced forelimb 
grip strength ; and hindlimb grip strength at 
mg/kg/day in males and at 100 mg/kg/day in females. Some of the differences were 
statistically significant. The maximum magnitude of the reductions relative to controls in 
100 mg/kg/day rats was 0.62x during Week 9, and in 50 mg/kg/day rats was 0.71x
during Week 26. There was a lack of recovery in grip strength.

Locomotor Activity
Glasdegib-related effects on locomotor activity were noted at 100 mg/kg/day beginning 
at the Week 9 evaluations, and was related to poor animal health.
Toxicokinetics
Due to early termination, 100 mg/kg rats were unavailable for blood sample
collections during Week 26. Toxicokinetic parameters were calculated for LD, MD and 
HD on Day 1 and during Week 13 and for LD and MD during Week 26. No marked ( 2-
fold) sex-related differences were noted in exposure.

Systemic exposure, as assessed by Cmax and AUC24 increased with increasing dose 
from 10 to 100 mg/kg/day on Day 1 and during Week 13, and from 10 to 50 mg/kg/day 
during Week 26 (See Table 26). The increases in exposure were generally greater than
dose-proportional from 10 to 50 mg/kg/day on Day 1 and during Weeks 13 and 26. The 
increases in exposure were approximately dose-proportional from 50 to 100 mg/kg/day 
on Day 1 and during Week 13. Exposure was higher during Weeks 13 and 26 when 
compared with Day 1. During Week 13, mean Cmax values were 4.8x, 2.1x, and 2.2x 
and mean AUC24 values were 4.1x, 2.0x, and 2.2x when compared with Day 1 for the 
10, 50, and 100 mg/kg/day dose groups, respectively. During Week 26, mean Cmax
values were 6.2x and 2.4x and mean AUC24 values were 4.5x and 2.4x when compared 
with Day 1 for the 10 and 50 mg/kg/day dose groups, respectively.
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Table 26 Mean Toxicokinetic Parameters for Glasdegib in Combined Sex on 
Day 1 and during Weeks 13 and 26 in the 26-W Rat Study

(Excerpted from Submission)

Dosing Solution Analysis
Stability of samples prepared at concentrations of 0.1 and 10 mg/mL was established 
under  Study 8299121 (13-W rat study). Dose formulations from the Day 1 
preparations (1 and 10 mg/mL) and Week 21 preparations (1 and 5 mg/mL) met 
specifications and were considered homogeneous. The percent relative standard 
deviation (RSD) ranged from 1.1 to 3.2.  All dose formulations from the Days 1, 57, 120, 
and 176 preparations were within ±10% of the target concentrations (mean values 
ranging from 95.5% to 101.5% of theoretical).  No glasdegib was detected in the control 
vehicle.
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periodic vomitus; abnormal feces (liquid, mucoid); thinning hair coat; discolored (red) 
skin around the head, feet, muzzle, or legs; and cold to touch. All early decedents went 
through a dosing holiday for one or more days.

Glasdegib target organs of toxicity in early decedents included the kidney and liver with 
corresponding clinical pathology findings of azotemia and glucosuria.
Clinical Signs
In addition of the glasdegib-related and adverse clinical signs described for early 
decedents, other clinical signs included:

At 1 mg/kg/day, skin and pelage observations (discolored red or blue skin; dry 
skin; alopecia; thinning hair coat on the entire body, muzzle, ears, eyes, lips, feet, 
legs, ventral cervical or thorax, perioral, or periorbital areas; or oily hair coat), 
evidence of dehydration, clear or cloudy ocular discharge. Skin findings were 
less prominent over the course of the dosing phase and did not present 
microscopic correlates for the skin/subcutis except for atrophy of the hair shafts,
which the Applicant claims is a pharmacological effect.   
At 5 mg/kg/day, hypoactivity, abnormal (liquid, mucoid, discolored orange) 
feces, and cold to touch (5 mg/kg/day females).
At 10 mg/kg/day, excessive salivation and vomitus.

The incidence and severity of most of glasdegib-related clinical signs were reduced over 
the course of the 16-W recovery phase.
Body Weights
Glasdegib-related body weight loss occurred starting on Week 2 of the dosing phase for 
10 mg/kg/day dogs and later for individual dogs that corresponded with 
reduced food consumption and often unscheduled euthanasia. By the end of the 16-W
recovery phase, body weight of 10 mg/kg/day dogs remained stable while control dogs 
gained weight.
Feed Consumption
Glasdegib-related reduced food consumption occurred starting on Week 2 of the dosing 
phase for 10 m
corresponded with body weight loss and often unscheduled euthanasia. Canned food 
supplementation was offered at different starting dates to all dogs including control dogs 
and quantitative food consumption was not conducted.
Ophthalmoscopy
No glasdegib-related ophthalmic findings occurred during the dosing phase and were 
not conducted during the recovery phase.
ECG
Changes of small magnitude occurred in 1 mg/kg/day dogs:

statistically decreased mean PR in females predose and 1-2 hours postdose on 
Day 135 and predose on Day 268 of the dosing phase compared with controls,
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statistically decreased mean QTc in males predose on Day 268 of the dosing 
phase compared with controls.

All the electrocardiograms evaluated in this study were qualitatively and quantitatively 
considered normal for the canine. No arrhythmias were found.  No glasdegib-related 
abnormal electrocardiographic findings occurred.
Hematology
The only consistent glasdegib-related hematology effect in the 11 dogs euthanized at an 
unscheduled interval was increased red cell mass that corresponded with dehydration. 
Hematocrit values were 1.6X in early decedents. Increased fibrinogen concentrations 
(2.8X and 2.3X baseline, respectively) indicative of inflammation occurred only in the 
two 10 mg/kg/day males euthanized on Day 19 (See Table 28). 
Clinical Chemistry
Glasdegib-related serum chemistry effects in the 11 animals euthanized at an 
unscheduled interval included increased urea nitrogen ( 31X) and creatinine 
concentrations 7X) in 10 mg/kg/day dogs, and increased ALT (up to 3.7X baseline 
on Days 90 and/or 160 in 1 or 5 mg/kg/day males), AST (up to 3.7X baseline), ALP, and 
GGT activities as well as increased cholesterol (up to 1.7X baseline on Days 21 and 90 
in 5 mg/kg/day males and 10 mg/kg/day females). One male early decedent at 10 
mg/kg/day had 0X increased urea nitrogen and creatinine concentration that was 
accompanied with the highest inorganic phosphorus concentration and lowest 
potassium and chloride concentrations.
Urinalysis
Glasdegib-related urinalysis effect in early decedents included urine glucose (which is a 
rare event in dogs) in 7/11 dogs and the presence granular casts in the urine sediment 
of 2/11 dogs. These findings indicated effects on kidney function and integrity.  
Glasdegib-related urinalysis effect in surviving dogs included the presence of granular 
casts in urine sediment in one 5 mg/kg/day male and one 10 mg/kg/day female. In all 
cases, granular cases, corresponded with the kidney microscopic findings of tubular 
degeneration/necrosis and granular/cellular casts. Granular casts were not present in 
the urine sediment of 10 mg/kg/day dogs at the end of the recovery sacrificed. 
Gross Pathology
Glasdegib-related macroscopic observations in early decedents and surviving dogs at 
terminal sacrifice included discolored kidney in 5 mg/kg/day dogs with microscopic 
correlates of tubular degeneration/necrosis and regeneration; alopecia that 
corresponded with microscopic findings of hair shaft atrophy; discoloration (red, dark 
red, black, or brown) of 1 or more segments of the gastrointestinal tract (stomach, 
duodenum, jejunum, ileum, and colon) at 1 mg/kg/day.  All macroscopic findings were 
resolved at the end of the recovery sacrificed. 
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Organ Weights
Organ weights were collected at the terminal euthanasia on Day 274 of the dosing 
phase (Terminal Euthanasia 2) for designated control and surviving 1 mg/kg/day dogs 
(Group 2) and at the recovery euthanasia on Day 113 of the recovery phase for
remaining control and surviving 10 mg/kg/day dogs (Group 4). 

Adrenals to brain and body weight ratios were significantly increased 1.33X and 1.44X, 
respectively, in 1 mg/kg/day males at the terminal euthanasia. The brain weight/body 
weight ratio was significantly decreased, 0.84X, in 1 mg/kg/day males.  The significance 
of the brain weight changes is uncertain in the absence of terminal euthanasia for the 
MD and HD data.

Histopathology
Adequate Battery: Yes
Peer Review: Yes
Histological Findings
Early mortality of 5 or 10 mg/kg/day dogs resulted in the cessation of dosing
and the necropsy on Week 24. A subset of 10 mg/kg/day dogs underwent a 16-week 
recovery phase. Dosing continued for 39 weeks for surviving 1 mg/kg/day dogs.

Glasdegib-related microscopic findings in early decedents and at 5 or 10 mg/kg/day 
terminal sacrifice occurred in the kidney, liver, skin/subcutis, gut-associated lymphoid 
tissue (GALT)/Peyer's Patch, thymus, mesenteric lymph node, pancreas, and prostate
(See Table 29). Additionally, vascular/perivascular inflammation in the stomach, uterus, 
and oviduct of one female administered 5 mg/kg/day and euthanized in moribund
condition was considered most likely secondary to glasdegib-related kidney
failure/uremia. Glasdegib-related microscopic findings in 1 mg/kg/day dogs and
euthanized on Day 274 of the dosing phase occurred in the liver (See Table 30).
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Table 29 Incidence and Severity of Glasdegib-related Microscopic Findings in 
the 39-W Dog Study - Terminal Necropsy 5 and 10 mg/kg/day

(Excerpted from Submission)
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Continued…
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Continued…
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Table 30 Incidence and Severity of Glasdegib-related Microscopic Findings in 
the 39-W Dog Study - Terminal Necropsy 0 and 1 mg/kg/day

(Excerpted from Submission)
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Special Evaluation
None
Toxicokinetics
Due to early termination, blood samples were collected and toxicokinetic parameters 
calculated for LD, MD and HD on Day 1, during Week 13 and on Day 160 and for the 
LD during Week 39. Plasma preparations were analyzed with a validated bioanalytical 
method under Study 6348-660 “Method Validation for Glasdegib Dog Plasma using 
LC/MS/MS.” The calibration standard data, quality control (QC) sample data, incurred 
sample reanalysis (ISR) data, and chromatograms indicate the method performed 
acceptably during the sample analysis phase. Systemic exposure, as assessed by Cmax
and AUC0-24 increased with increasing dose although the increase was generally 
greater than dose proportional at all intervals. There were no apparent gender-related 
differences in exposure in this study. Mean Tmax ranged from 0.92 to 1.3 hours on Day 
1, during Week 13, and on Day 160.

Table 31 Mean Toxicokinetic Parameters for Glasdegib in Combined Sex in 
the 39-W Dog Study: Day 1 and Week 13

(Excerpted from Submission)
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Table 32 Mean Toxicokinetic Parameters for Glasdegib in Combined Sex in 
the 39-W Dog Study: Day 160 and Week 39

(Excerpted from Submission)

Dosing Solution Analysis
All dose formulations from the Day 1 (0.2 and 2 mg/mL) and Day 267 (0.2 mg/mL) met 
specifications and were considered homogeneous. The RSD ranged from 1.1%-4.7%. 
All dose formulations from the Day 1 and Weeks 10, 20, 30, and 39 preparations (Days 
1, 64, 134, 204 and 267, respectively) were within +10% of the target concentrations 
(mean values ranging from 97.7%-106.5% of theoretical). No glasdegib was detected in 
the control vehicle.
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produced marked mitotic suppression ( 58%). The results are considered valid 
and adequate.

7.3 In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay)
Study title:  1-Month Oral Toxicity Study of PF-04449913 in Rats with 1-
Month Recovery with Micronucleus Assessment
(Parts were adapted from IND 105453 Dr. T. Kropp review)

Study no.: 6348-650 (08LJ094)
Study report location: eCTD 4.2.3.2

Conducting laboratory and location:
Date of study initiation: August 26, 2008

GLP compliance: Yes
QA statement: Yes

Drug, lot #, and % purity: PF-04449913; 121657-119-8; 98% 
(Potency factor of 0.776)

Key Study Findings
Glasdegib was negative for inducing micronuclei in the rat bone marrow.

7.4 Other Genetic Toxicity Studies
None

8 Carcinogenicity
Not conducted

9 Reproductive and Developmental Toxicology

9.1 Fertility and Early Embryonic Development
Not conducted

9.2 Embryonic Fetal Development
Study title:  A Preliminary Embryo-Fetal Development Study of PF-
04449913 by Oral Gavage in Rats

Study no.: 20069225 (15GR056)
Study report location: eCTD 4.2.3.5.2

Conducting laboratory and location:

Date of study initiation: July 10, 2015
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: PF-04449913; E010015565; Chiral 

potency factor 0.761.
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Key Study Findings
Glasdegib produced fetal toxicity in rats based on lower embryo-fetal survival and 
increased post-implantation loss at 50 mg/kg/day with maternal exposures 
approximately 4-times the human exposure at the recommended dose based on 
unbound Cmax.
Glasdegib is a teratogen in rats based on a higher incidence of skeletal
anomalies at 10 mg/kg/day, and higher incidences of external, visceral, and 
skeletal malformations and variations at 50 mg/kg/day.
Teratogenicity in rats occurred in the absence of maternal toxicity at maternal
exposures of approximately 0.7-times the human exposure at the recommended 
dose based on unbound Cmax at 10 mg/kg/day of 79.9 ng/mL.

Methods
Doses: 10, 50, or 100 mg/kg/day on GD 7 though GD 

17. Doses based on 13-w repeat-dose 
toxicology study 8299265 (14LJ055) in rats.

Frequency of dosing: Daily
Dose volume: 10 mL/kg

Route of administration: Oral gavage
Formulation/Vehicle: 0.5% (w/v) methylcellulose (4000 cps) in reverse 

osmosis water
Species/Strain: Crl:CD(SD) Sprague Dawley rat

Number/Sex/Group: 8 time-mated females/group
Satellite groups: None

Study design: Standard. Cesarean section conducted on GD 
21. Plasma concentration analysis on GD 17 4 
hours after dosing. 

Deviation from study protocol: None that had an impact on study data or 
interpretation of results.

Observations 

Table 33 Experimental Design of EFD in Rats
(Excerpted from Submission)

Results

Mortality
All rats survived to scheduled euthanasia on GD 21.
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Clinical Signs
Single 100 mg/kg dams presented an increase in activity and abnormal breathing 
sounds on GD 9. Vaginal discharge occurred in two 100 mg/kg dams on GD 19 and 20. 
Body Weight
Glasdegib dose-related decrease in body weight gain occurred at 50 mg/kg ( 0.48x)
and 100 mg/kg 65x) for the interval GD 7 through GD 21 that was attributed to 
significant lower gravid uterus weight 82x and 0.95x, respectively).

Table 34 Maternal Body Weight Gains in Pregnant Rats
(Excerpted from Submission)

Feed Consumption
Mean maternal absolute food consumption in the 100 mg/kg/day dose group was lower 
than the control group mean for the interval of GD 7 to 8 ( 0.46x), GD 7 to 10 12x)
and GD 20 to 21 24x). The lower mean food consumption was not considered an 
adverse effect of glasdegib because food consumption values were similar to the 
control group mean for the remainder of the dose period and there was no overall effect 
on mean food consumption for the interval of GD 7 to 21.
Toxicokinetics
A single blood sample was collected from the jugular vein at 4 hours postdose on GD 
17, from the first three available females in the control group and the first five available 
females in glasdegib-groups. Plasma samples were analyzed for concentration of 
glasdegib using a validated analytical procedure  Method No. P13RPP (See 
Table 35).

Table 35 Summary of Glasdegib Plasma Concentrations (ng/mL) on GD 17 in 
Pregnant Rats

(Excerpted from Submission)
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V- Rib: incomplete 
ossification

Litter incidence (%) 4(50.0)
Fetal incidence (%) 5(5.0)

V- Sternebra: 
asymmetric

Litter incidence (%) 1(12.5)
Fetal incidence (%) 1(1.0)

M- Scapula body: 
small

Litter incidence (%) 5(100.0)
Fetal incidence (%) 8(88.9)

1 Numerous skeletal variations occurred. Only skeletal malformations are listed except for 
few cases to document similar variations occurrence at 10 mg/kg and 50 mg/kg

Study title:  A Preliminary Embryo-Fetal Development Study of PF-
04449913 by Oral Gavage in Rabbits

Study no.: 20069230 (15GR057)
Study report location: eCTD 4.2.3.5.2

Conducting laboratory and location:

Date of study initiation: September 29, 2015
GLP compliance: No

QA statement: No
Drug, lot #, and % purity: PF-04449913; E010015565; Chiral 

potency factor 0.761.

Key Study Findings
Glasdegib produced maternal toxicity in rabbits based on maternal body weight 

Glasdegib produced fetal toxicity and teratogenicity in rabbits at 5 mg/kg/day 
based on lower embryo-fetal survival, increased post-implantation loss, lower 
mean fetal body weights, and higher incidences of external, visceral, and skeletal 
malformations and variations at maternal exposures of approximately 0.6-times 
the human exposure at the recommended dose based on unbound Cmax at 5 
mg/kg/day of 63.3 ng/mL.

Methods
Doses: 5, 10, 50, or 100 mg/kg/day on GD 7 though GD 

19. Doses based on 13-w repeat-dose
toxicology study 8299265 (14LJ055) in rats.

Frequency of dosing: Daily
Dose volume: 10 mL/kg

Route of administration: Oral gavage
Formulation/Vehicle: 0.5% (w/v) methylcellulose (4000 cps) in reverse 

osmosis water
Species/Strain: New Zealand White [Crl:KBL(NZW)] rabbits

Number/Sex/Group: 8 time-mated females/group
Satellite groups: None
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Clinical Signs
Glasdegib

(mg/kg/day)
Common Clinical Signs

0 None
5 Unknown etiology for the acute paralysis. Ungroomed fur and limited usage of 

the left and right hindlimbs
10 Soft feces, decreased fetal output, red discharge from the vagina (aborted tissue, 

liquid material), ungroomed fur, and fur loss
50 Absent feces/decreased fecal output, ungroomed coat, fur loss, and red aborted 

tissue and red liquid material. 
100 Absent feces/decreased fecal output, ungroomed coat, fur loss, and red 

discharge from the vagina and red liquid material.

Body Weight
Glasdegib-related and adverse lower maternal body weight gain occurred at all doses. 
The mean maternal body weight gain in the 5 mg/kg/day surviving dams was 0.15x 
control for the interval of GD 7 to 29.

Table 41 Maternal Body Weight Gains in Pregnant Rabbits
(Excerpted from Submission)
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Feed Consumption
Glasdegib-related and adverse lower maternal food consumption occurred at all doses.
The mean maternal food consumption in the 5 mg/kg/day group was 0.71x control for 
the interval of GD 7 to 20. The mean food consumption improved during the postdose 
phase GD 20 to 29.

Table 42 Maternal Food Consumption in Pregnant Rabbits (g/animal/day)
(Excerpted from Submission)
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Toxicokinetics
Blood samples were collected at approximately 1, 4, 7, and 24 hours postdose on GD 
19 except for 100 mg/kg/day rabbits due to early elective euthanasia. Plasma samples 
were analyzed for concentration of glasdegib using a validated analytical
procedure (  Method No. PF44BPP, validated under  8325312). 
Toxicokinetic parameters were estimated using WinNonlin and fitted to a non-
compartmental approach consistent with the oral route of administration (See Table 43).

Table 43 Summary of Toxicokinetic Parameters of Glasdegib in Pregnant 
Rabbits

(Excerpted from Submission)

The Applicant calculated the unbound Cmax of 63.3 ng/mL in rabbits at 5 mg/kg/day. In 
previously untreated patients with AML or high-risk MDS, exposure of glasdegib at 100 
mg QD in combination with LDAC, expressed as unbound Cmax, was 113 ng/mL. Fetal 
toxicity and teratogenicity occurred at maternal exposure of approximately 0.6-times the 
human exposure at the recommended dose based on unbound Cmax at 5 mg/kg/day of 
63.3 ng/mL.
Dosing Solution Analysis

concentration results were within ± 15% of the theoretical concentration, meeting 
specifications for homogeneity and concentration verification. No significant detection of
glasdegib occurred in the vehicle control samples.
Necropsy
Macroscopic observations in early decedents were summarized in Table 40 under 
mortality. No other glasdegib-related maternal macroscopic observations were detected 
at necropsy examination in the rabbits that survived to scheduled euthanasia. 
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M- Sacral vertebrae: 
fused

Litter incidence (%) - 1(16.7)
Fetal incidence (%) - 1(4.5)

M- Vertebrae 
general: multiple 
abnormalities

Litter incidence (%) - 2(33.3)

Fetal incidence (%) - 3(13.6)

9.3 Prenatal and Postnatal Development
No studies were conducted.

10 Special Toxicology Studies
(The following studies were not completely review; Summary Adapted from Submission)
Study No. 16GR159: Single Dose Intravenous and Perivascular Study of PF-
04449913 in Female New Zealand White Rabbits. Non-GLP.
Glasdegib (Lot No. 00706780-0036-001) and its associated vehicle were tolerated when 
administered as a single intravenous and perivascular dose at 1 and 0.05 mg, 
respectively, followed by a 3-day observation period.  No glasdegib-, vehicle- or saline-
related local irritation, macroscopic, or microscopic findings occurred in this study.

Study No. 16LJ129: A Multiple Dose Phototoxicity Study to Determine the Effects 
of Oral Gavage Administration of PF-04449913 on Eyes and Skin in Pigmented
Rats. GLP-compliant.
Glasdegib (Lot No. GR10340 (also known as E010015971)) was administered once 
daily by oral gavage once daily for 3 consecutive days at doses of 0, 10, 30 or 100 
mg/kg/day on the eyes and skin of Crl:LE (Long-Evans) pigmented rats, followed by 
exposure to ultraviolet B, ultraviolet A and visible light from a xenon lamp. In addition, 
the toxicokinetic characteristics of glasdegib were determined.

No glasdegib-related effects occurred on survival, clinical signs, skin reaction
observations in pigmented and non-pigmented skin, body weights or ophthalmology
observations. Glasdegib was not phototoxic based on the absence of effects in 
pigmented and non-pigmented skin and eyes under the conditions of the study. Mean 
exposure to glasdegib on Day 3 at 100 mg/kg/day was Cmax of 14200 ng/mL and AUC24
of 137000 ng•hr/mL.

Study No. 17GR182: 1-Day In Vitro Hemolysis Compatibility Study of PF-04449913
with Human Blood. Non-GLP. 
Glasdegib (Lot No. 00711282-0063-001) was combined with heparinized whole blood 
and plasma in a series of compound (0.01-1.0 mg/mL) and vehicle dilutions. The 
samples were then incubated and centrifuged. At predetermined time intervals, the 
tubes were observed and recorded for hemolysis and precipitation. The extent of 
hemolysis from each concentration of whole blood and vehicle was determined visually 
using the positive control and negative control (normal saline) as the baseline. The 
extent of precipitation from each concentration of plasma and vehicle was determined 
visually using the negative control (normal saline) as the baseline.

Glasdegib does not cause hemolysis in human whole blood under the study conditions 
and it is compatible with human donor plasma.
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