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Abstract

Background: FIGHT-102 was a phase 1, dose-escalation, dose-expansion study
of pemigatinib in Japanese patients with advanced solid tumors. Here, we report
safety, tolerability, and preliminary efficacy of pemigatinib from FIGHT-102.
Methods: Patients (>20years old) self-administered oral pemigatinib 9, 13.5, or
18 mg QD on intermittent dosing (Part 1) or 13.5 mg QD intermittent or con-
tinuous dosing (Part 2). A dosing cycle was 21days (2weeks on/1 week off or 21
continuous days). Primary endpoint was safety. Secondary endpoints were phar-
macokinetics, pharmacodynamics, and preliminary efficacy.

Results: Forty-four patients (Part 1, n = 14; Part 2, n = 30) were enrolled; most
common tumors, cholangiocarcinoma, n = 8; esophageal, n = 6; 26 patients had
confirmed FGF/FGFR alterations (Part 1, n = 3; Part 2, n = 23); 70.5% had >3 prior
systemic therapies. Maximum tolerated dose was not identified. The recommended
phase 2 dosage was determined to be 13.5 mg QD. Most common treatment-emergent
adverse events (TEAEs) were hyperphosphatemia (81.8%), dysgeusia (45.5%), stoma-
titis (43.2%), and alopecia (38.6%); most frequent Grade>3 TEAES were anemia and
decreased appetite (9.1% each). In Part 1, no patient achieved partial response (PR) or
complete response, and 7 (50.0%) patients had stable disease (SD). In Part 2, 5 (16.7%)
patients achieved PR (one each with cholangiocarcinoma, gall bladder cancer, breast
cancer, urothelial tract/bladder cancer, and sweat gland carcinoma) and 6 (20%) had
SD. Median duration of response was 9.56 months (95% CI: 4.17, 14.95).
Conclusions: Pemigatinib demonstrated manageable adverse events, consistent
pharmacokinetics and pharmacodynamics profiles, and preliminary efficacy in
Japanese patients with advanced solid tumors.
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1 | INTRODUCTION

Fibroblast growth factor receptor (FGFR) signaling reg-
ulates essential cellular functions including prolifera-
tion and survival, and is mediated by crosstalk between
4 highly conserved tyrosine kinase receptors (FGFRI,
FGFR2, FGFR3, and FGFR4) and 22 fibroblast growth fac-
tor (FGF) ligands.' Binding of an FGF results in confor-
mational changes in the FGFR leading to tyrosine kinase
activation and subsequent activation of the downstream
signaling cascade.'

Genetic alterations in FGFR, including amplifications,
mutations, fusions, or rearrangements, may result in
ligand-independent, constitutive activation of the receptor
or aberrant ligand-dependent signaling and can lead to the
establishment and progression of cancer.>* These alter-
ations occur in a variety of cancers including glioblastoma,
breast cancer, lung cancer, bladder cancer, and cholangio-
carcinoma.' Some alterations are more frequently observed
in certain cancers, for example, FGFR3 mutations or trans-
locations in bladder cancer, FGFR2 fusions or rearrange-
ments in cholangiocarcinoma, and FGFRI rearrangements
in myeloid/lymphoid neoplasms.”™ Strong evidence for the
role of the FGFR pathway in tumor proliferation has led to
the development of targeted FGFR inhibitors.

Pemigatinib (INCB054828) is a potent and selective in-
hibitor of FGFR1, FGFR2, and FGFR3' for the treatment
of adults with previously treated, unresectable, locally
advanced/metastatic cholangiocarcinoma with an FGFR2
fusion or other rearrangement.™ In the FIGHT-101 study
(NCT02393248), a phase 1/2, dose-escalation/dose-
expansion study of pemigatinib in patients from the United
States and Denmark with refractory advanced malignan-
cies, the recommended dosage for further studies was de-
termined as 13.5 mg QD based on the pharmacologic and
safety results.! The study evaluated pemigatinib dosages
ranging from 1 to 20mg QD.!* PK analysis showed that
for doses of >6 mg, C,,,, was reached within 1-2 h, with
a dose-independent terminal half-life of 15h, supporting
QD dosing.'! At the recommended dosage of 13.5 mg QD,
the geometric mean half-life was 15.4 h (CV%, 51.6%),
steady-state Cy,, Was 236 1M (56.4%), and AUCO0-24 was
2620h xnM (54.1%)." The objective response rate (ORR)
was 9.4% (95% confidence interval [CI], 4.9-15.8), includ-
ing 12 partial responses (PRs) across tumor types.'! The
ORR was highest for patients with FGFR fusions or rear-
rangements (25.0% [95% CI, 8.7-49.1]). The median dura-
tion of response (DOR) for all responders was 7.3 months
(95% CI, 3.3-14.5). The median progression-free survival
(PFS) was 5.7 months (95% CI, 2.8-10.0) in patients with
FGFR fusions or rearrangements.

Based on promising safety and efficacy results from
FIGHT-101, the pivotal phase 2 FIGHT-202 study

(NCT02924376) was initiated. In FIGHT-202, pemigati-
nib demonstrated improved and sustained responses in
patients with advanced or metastatic cholangiocarcinoma
with FGFR2 fusions or rearrangements, with an ORR of
37.0% (95% CI, 27.9-46.9), median DOR of 8.1 months
(95% CI, 5.7-13.1), median PFS of 7.0 months (95% CI,
6.1-10.5), and an estimated median overall survival of
17.5 months (95% CI, 14.4-22.9).!> Based on these re-
sults, pemigatinib was approved in several regions and
countries, including Japan for the treatment of patients
with previously treated unresectable, locally advanced, or
metastatic cholangiocarcinoma with an FGFR2 fusion or
other rearrangement.’*¢

The clinical benefit observed in patients in FIGHT-101
prompted the FIGHT-102 study (NCT03235570), an open-
label, phase 1 study of pemigatinib in Japanese patients
with advanced solid malignancies. Here, we report the
safety, tolerability, pharmacokinetics (PK), pharmaco-
dynamics, and preliminary efficacy of pemigatinib in
FIGHT-102.

2 | METHODS

2.1 | Study design and objectives
FIGHT-102 was conducted in 2 parts (Figure S1). Part 1
examined dose escalation and used a standard 343 de-
sign to evaluate the safety and pharmacological activity
of pemigatinib. Part 2 (dose expansion) further evaluated
the safety and preliminary efficacy of pemigatinib at the
recommended phase 2 dose (RP2D) determined in Part 1.
Patients continued treatment as long as it provided benefit
and they did not meet any criteria for study withdrawal.
The safety follow-up period was 30 (+5) days after treat-
ment. Patients who discontinued for a reason other than
disease progression were followed up every 9weeks for
disease status. Once disease progression was confirmed or
a new therapy was initiated, patients were assessed every
12 weeks for survival.

Primary objectives were to evaluate the safety, tolera-
bility, and dose-limiting toxicity (DLTs) and to determine
the maximum tolerated dose (MTD) and/or the RP2D of
pemigatinib. Secondary objectives were to evaluate pemi-
gatinib PK and pharmacodynamics and to assess the pre-
liminary efficacy by ORR in patients with measurable
disease. Exploratory objective included DOR.

2.2 | Study treatment

In Part 1, patients self-administered oral pemigatinib
starting with 9 mg once daily (QD) on a 2-weeks-on/1
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week-off intermittent dosing (ID) regimen. The safety and
tolerability of each dose regimen was observed for 21 days
(1 cycle) before escalation to the next dose. Dose increases
were limited to <50% in successive cohorts. MTD was de-
fined as the maximum dose at which one-third or fewer
of patients reported a DLT. The pharmacologically active
dose was defined as the one at which at least 80% of partic-
ipants developed hyperphosphatemia (defined as serum
phosphorus >5.5 mg/dL). In Part 2, patients started at the
RP2D determined in Part 1.

A protocol amendment (November 6, 2018) introduced
a continuous dosing (CD) regimen of pemigatinib 13.5 mg
and the possibility of up-titration for patients receiving
13.5 mg (ID or CD) to 18 mg beginning at Cycle 2 Day 1.
At the time of protocol development for this study, the
FIGHT-101 study of pemigatinib at doses ranging from 1 to
20mg QD was ongoing in the United States and Denmark.
Interim safety data from FIGHT-101 accrued at that time
of protocol development for FIGHT-102 supported an ID
regimen starting at 9 mg QD and introduction of CD with
a starting dose of 13.5 mg.

2.3 | Study conduct

The protocol was approved by the Institutional Review
Board or independent ethics committee of each study
center. All patients provided written informed con-
sent. The study was conducted in accordance with the
International Council for Harmonisation Guideline
for Good Clinical Practice, the ethical principles of the
Declaration of Helsinki, Japan Good Clinical Practices,
and other applicable local regulatory requirements.

2.4 | Patients

Eligible male or female Japanese patients >20 years of age
were enrolled in the study. Part 1 enrolled patients with
any histologically confirmed, measurable advanced solid
tumor malignancy; Part 2 enrolled patients with any his-
tologically confirmed, measurable advanced solid tumor
malignancy and any documented FGF/FGFR alteration.
FGF/FGFR status was assessed based on local labora-
tory results and retrospectively confirmed by a central
laboratory. At the discretion of the investigator, patients
could be enrolled based on local laboratory results that
were not confirmed by a central laboratory. Patients
had advanced or metastatic and recurrent cancer that
had progressed following at least one course of therapy
and for which an appropriate treatment option was not
available. They had recovered from adverse events (AEs;
<Grade 1 at baseline) due to previously administered
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therapies and were expected to live >12weeks at the
time of screening. Patients had an Eastern Cooperative
Oncology Group performance status (ECOG PS) of <1 in
Part 1 and <2 in Part 2. Genomic testing was mandatory
for all enrolled patients. Therefore, patients must have
been willing to undergo a pretreatment tumor biopsy or
able to provide an archival tumor sample no more than
2years old.

Patients were excluded from the study if they had
received: a selective FGFR inhibitor ever, any anti-
cancer medications or any other investigational drug
within 21days or 5 half-lives (whichever is longer;
6 weeks for mitomycin-C or nitrosoureas, 7 days for ty-
rosine kinase inhibitors), any potent CYP3A4 inhibitor
or inducer within 14 days or 5 half-lives (whichever is
shorter), or radiotherapy within 2weeks before first
dose of study drug. Patients were also excluded if they
had hemoglobin <8.5 g/dL, platelets <75x10°cells/L,
absolute neutrophil count <1.0x 10% cells/L, total bili-
rubin >1.5 X institutional upper limit of normal (ULN),
aspartate aminotransferase (AST) or alanine amino-
transferase (ALT) >3x ULN, alkaline phosphatase >2.5x
ULN, creatinine clearance <50 mL/min, parathyroid
hormone >1.5x ULN, serum phosphorous above ULN,
or serum calcium or serum-albumin calcium outside of
institutional normal range. Additional exclusion crite-
ria included history and/or current evidence of ectopic
mineralization/calcification, current evidence of cor-
neal disorder/keratopathy, untreated brain or CNS me-
tastases or brain/CNS metastases that have progressed,
HIV infection, history of clinically significant or uncon-
trolled cardiac disease requiring therapy, or a chronic
or currently active infectious disease requiring systemic
treatment.

2.5 | Assessments

2.5.1 | Safety

Safety and tolerability were assessed by monitoring the
frequency and duration of AEs, measuring vital signs,
conducting 12-lead electrocardiograms, and performing
comprehensive eye examinations and physical exami-
nations. Eye examinations were performed once every
3 cycles +14 days and as clinically indicated, starting on
Cycle 3. Severity of AEs was assessed using the National
Cancer Institute Common Terminology Criteria for
Adverse Events (NCI CTCAE) version 4.03 Grades 1
through 4. Severity of hyperphosphatemia is not in-
cluded in CTCAE version 4.03 and was graded as fol-
lows: Grade 1 is asymptomatic or with mild symptoms
requiring clinical or diagnostic observations only; Grade
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2 requires minimal, local, or noninvasive intervention,
and limits age-appropriate activities of daily living;
Grade 3 is severe or medically significant hyperphos-
phatemia that is not immediately life-threatening, for
which hospitalization or prolongation of hospitalization
is indicated; Grade 4 hyperphosphatemia requires ur-
gent intervention and is associated with life-threatening
consequences.

2.5.2 | PK and pharmacodynamic analysis
Blood samples for pemigatinib PK assessments were col-
lected during both ID and CD regimens before dosing on
Days 1, 2, 8, 14, 15, and 16 of Cycle 1. Postdose samples
were collected at 0.5, 1, 2, 4, 6, and 8 h on Day 1, and at
1 h on Day 14 of Cycle 1. For patients in the CD regimen,
a postdose sample at 6 h on Day 14 was also collected.
Pemigatinib plasma concentrations were determined
using bioanalytical methods previously described by Ji
etal.!”!®

Plasma samples for pharmacodynamic assessments
were collected predose on Days 1, 14, and 15 of Cycle 1
and any time on Day 1 (+3days) of the subsequent cy-
cles. Blood samples for evaluating comprehensive serum
chemistry including serum phosphate concentrations
after treatment of pemigatinib were collected on Days 1,
8, and 15 of Cycle 1, and Day 1 of each cycle thereafter.
Baseline FGF23 concentrations were assessed in plasma
samples collected on Days 1 and 15 of Cycle 1 using a
commercially available assay (Meso Scale Discovery).
The pharmacodynamic effects of pemigatinib were deter-
mined in plasma from samples collected predose and at
Cycle 1 Day 15 (0 h) before pemigatinib administration.
Inhibition of FGFR2 was assessed using an ex vivo assay
that measured phosphorylated FGFR2a concentration fol-
lowing exposure of FGFR2-amplified gastric cancer cells
(KATOIII) to patient plasma.

2.5.3 | Efficacy

Efficacy assessments occurred at screening (baseline
scan) and on Day 15 of every third cycle with a +2-day
window. Tumor status was assessed by the investigator
using appropriate disease-specific techniques. For solid
tumors, the Response Evaluation Criteria in Solid Tumors
(RECIST) 1.1 criteria were used,'® and the recommended
method for measuring tumor burden was computed to-
mography scan. Alternative modalities compatible with
RECIST 1.1 could be used at the investigator's discretion
provided they were used consistently throughout the
study.

2.6 | Statistical analysis

No calculation of statistical power was performed for this
study because no analyses of clinical significance were
planned. Safety data (vital signs, ECGs, routine laboratory
tests, physical examinations, and AEs) were summarized
descriptively. Plasma pemigatinib concentrations and
PK parameters (maximum observed plasma concentra-
tion [Cp.xl, time to reach C.y [tnax]s Cmins area under the
plasma concentration-time curve from ¢ = 0 to the last
measurable concentration at time t [AUC,_,], area under
the steady-state plasma or serum concentration-time
curve over 1 dose interval [AUC,_], terminal half-life (¢,,),
and oral clearance [CL/F]) were calculated using standard
noncompartmental (model-independent) methods and
summarized for the PK/pharmacodynamic population.
Plasma concentration data from ID and CD administra-
tion were pooled for each dosage for PK analysis because
no changes in PK parameters with CD dosing were ex-
pected after steady-state concentrations were reached at
approximately Day 4. Pharmacodynamic data were pre-
sented using summary statistics.

Both the efficacy and the safety population included all
patients who received at least 1 dose of study drug. The
PK/pharmacodynamic population included all patients
who received at least one dose of study drug and provided
at least one postdose plasma sample for PK/pharmacody-
namic measurement. No comparisons are made between
patients or against historical controls; only comparisons to
pretreatment conditions were made.

3 | RESULTS

3.1 | Patients

A total of 44 patients with advanced solid tumors were
enrolled at 10 study centers in Japan: 14 in Part 1 (dose
escalation) and 30 in Part 2 (dose expansion). Patients
received pemigatinib 9, 13.5, or 18 mg on an ID regimen
in Part 1 and pemigatinib 13.5 mg on ID or CD in Part 2
(Figure 1). All 44 patients discontinued pemigatinib.
Progressive disease (PD; 84.1%) was the most common
reason for treatment discontinuation. Death (65.9%) was
the most common reason for study withdrawal.

Patients were predominantly male (61.4%), with me-
dian age of 63 and most (75.0%) had an ECOG PS of 0
(Table 1). Most patients (70.5%) had received >3 prior
systemic therapies. The most common tumor types were
cholangiocarcinoma (n = 8, 18.2% [cholangiocarcinoma,
n = 4; “Other intrahepatic cholangiocarcinoma”, n = 4])
and esophageal cancer (n = 6, 13.6%). An additional
patient was reported as having lower bile duct cancer.
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FIGURE 1 Summary of patient
disposition. QD, once daily.
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Total enrolled (N = 44)

l
! l

Part 1 (dose escalation),
N =14

Part 2 (dose expansion),
N =30

-

_/

«90mg,n=3
«135mg,n=6
+18.0mgQD,n=5

Pemigatinib QD, Intermittent dosing, n = 14

\ Treated

Pemigatinib 13 mg QD, n = 30
« Intermittent dosing, n = 17
« Continuous dosing, n = 13

N

Intermittent dosing
« Safety, n = 14
« Efficacy, n =14

( Analyzed

Intermittent dosing
« Safety, n =17
« Efficacy, n =17
Continuous dosing
« Safety, n =13
« Efficacy, n =13

N

Intermittent dosing

« Disease progression, n = 11 (9.0 mg,
n=2;135mg,n=5;18.0mg, n=4)

* Adverse event,n =1, 13.5 mg

« Physician decision, n =1, 9.0 mg

« Withdrawal by patient, n = 1, 18.0 mg

C Discontinued

Intermittent dosing
« Disease progression, n = 16
* Adverse event, n = 1
Continuous dosing
« Disease progression, n =10
» Withdrawal by patient, n = 3

Twenty-six patients had centrally confirmed FGF/FGFR
alterations (Part 1, n = 3; Part 2, n = 23) as shown in
Table S1. Two patients in Part 1 and seven in Part 2 had
locally confirmed alterations only. Patients completed a
mean 4.5 cycles of pemigatinib. The median duration of
treatment across all dosages was 56.0days (range, 6-496).
In Part 1, the median duration of exposure was 58.0days
(range, 9-254). In Part 2, the median duration of exposure
for the ID regimen was slightly longer (56.0days [range,
6-496]) compared with the CD regimen (45.0days [range,
19-309]).

3.2 | Safety

No DLTs were reported in Part 1 of the study and the MTD
of pemigatinib was not reached. Treatment-emergent ad-
verse events (TEAEs) were experienced by all enrolled
patients (N = 44); The most common TEAEs were hy-
perphosphatemia (overall, 81.8%; ID, 80.6%; CD, 84.6%),
dysgeusia (overall, 45.5%; 1D, 35.5%; CD, 69.2%), stoma-
titis (overall, 43.2%; 1D, 29.0%; CD, 76.9%), and alopecia
(overall, 38.6%; 1D, 32.3%; CD, 53.8%) (Table 2). All hyper-
phosphatemia events were Grades 1 or 2. Grade>3 TEAEs
occurred in 21 patients (15 [48.4%] in ID and 6 [46.2%)]
in CD). The most common Grade >3 TEAEs were anemia
(9.1%; ID, 12.9%; CD, 0%) and decreased appetite (9.1%;
ID, 6.5%; CD, 15.4%).

In general, the incidence of individual TEAEs was
higher in the CD regimen as compared with ID (Table 2).
TEAES rates that were 20% greater in the CD versus ID
regimens were dysgeusia (69.2% vs. 35.5%), stomatitis
(76.9% vs. 29.0%), alopecia (53.8% vs. 32.3%), diarrhea
(61.5% vs. 25.8%), malaise (30.8% vs. 6.5%), paronychia
(30.8% vs. 6.5%), dry mouth (30.8% vs. 3.2%), white blood
cell count decreased (23.1% vs. 0%), and epistaxis (23.1%
vs. 0%) (Table 2). A similar pattern was seen at the RP2D
of 13.5 mg QD with a higher incidence of TEAESs in the
CD regimen versus the ID regimen (Table 2).

The majority of patients (97.7%) experienced at least
1 treatment-related TEAE. The most common treatment-
related TEAEs were hyperphosphatemia (overall, 81.8%;
ID, 80.6%; CD, 84.6%), dysgeusia (overall, 40.9%; ID,
32.3%; CD, 61.5%), stomatitis (overall, 40.9%; 1D, 25.8%;
CD, 76.9%), alopecia (overall, 38.6%; ID, 32.3%; CD,
53.8%), and nausea (overall, 31.8%; ID, 32.3%; CD, 30.8%)
(Table S2). Eight treatment-related TEAESs of Grade >3 se-
verity occurred in 7/44 (15.9%) patients: 1 instance (2.3%)
each of anemia, punctate keratitis, diarrhea, stomatitis,
ALT increased, AST increased, decreased appetite, and
hematuria. Similar to the pattern for overall TEAES, the
incidence of treatment-related TEAEs was generally
higher among patients who received pemigatinib as a CD
regimen as compared with ID.

Overall, 22 patients (50%; 12 [38.7%] in ID and 10
[76.9%] in CD) had a TEAE leading to dose interruption.
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FIGURE 2 Plasma pemigatinib concentrations on (A) Cycle 1 Day 1 (C1D1), (B) Cycle 1 Day 14 (C1D14; steady state). Data are
presented as mean + SE. FGFR2, fibroblast growth factor receptor 2; ICs,, concentration that inhibits 50%; pFGFR2, phospho-FGFR2; SE,

standard error.

Six patients (13.6%; 5 [16.1%] in ID and 1 [7.7%] in CD)
had a TEAE leading to dose reduction. Four patients
(9.1%; all in ID [12.9%]) had a TEAE leading to pemiga-
tinib discontinuation. The most common TEAE leading
to dose interruption was hyperphosphatemia (15.9%; ID,
9.7%; CD, 30.8%). No patients discontinued pemigatinib
treatment due to hyperphosphatemia. The most common
TEAE leading to dose reduction was fatigue (overall, 4.5%;
ID, 6.5%; CD, 0%). All TEAEs leading to dose reduction
were considered related to pemigatinib, except for 1 Grade
2 event of fatigue. All TEAEs leading to treatment discon-
tinuation occurred with ID (13.5 mg QD) and included
ascites, metastatic brain cancer, malignant neoplasm pro-
gression, and hyperesthesia in one patient (2.3%) each. Of
these, only hyperesthesia (Grade 1) was considered related
to pemigatinib.

Serious TEAEs occurred in 16 patients (14 [45.2%] in
ID and 2 [15.4%] in CD). Three (6.8%) of these patients
had a TEAE with a fatal outcome: malignant neoplasm
progression in two patients and dyspnea in one patient.
Each of these events were considered unrelated to pemi-
gatinib. All three patients had discontinued treatment at-
tributable to progressive disease. Cholangitis, decreased
appetite, and malignant neoplasm progression (in two pa-
tients each) were the only serious TEAEs reported in more
than one patient.

Clinically notable TEAEs occurred in 88.6% of patients
(ID, 90.3%; CD, 84.6%) (Table 2). Pemigatinib dose inter-
ruptions due to clinically notable TEAEs occurred in 10
(22.7%) patients. Dose reductions due to clinically notable
TEAEs occurred in 3 (6.8%) patients.

Hyperphosphatemia or “blood phosphorous increased”
was reported in 37 (84.1%) patients (26 patients in the

ID and 11 in the CD regimen). None of the events were
Grade>3. Hyperphosphatemia led to dose interruption in
7 (15.9%) patients and dose reduction in 1 (2.3%) patient.
Hypophosphatemia was reported in 2 (4.5%) patients, 1 each
in 13.5 mg ID and 13.5 mg CD regimens. Both events were
Grade 2 in severity. The hypophosphatemia event in the ID
regimen was considered treatment-related. None of the hy-
pophosphatemia events led to pemigatinib dose interruption
or reduction. Notably, half of patients in the study received
lanthanum carbonate, a phosphate-binding agent for the
treatment of hyperphosphatemia (including prophylaxis).

Clinically notable ocular TEAEs included dry eye in 11
(25%) patients (comprised of dry eye: 3 [6.8%]), keratitis:
5[11.4%], punctate keratitis: 3 [6.8%], and lacrimation in-
creased: 1 [2.3%] as well as serous retinal detachment in 8
(18.2%) patients (including serous retinal detachment: 5
[11.4%], subretinal fluid: 2 [4.5%], and chorioretinopathy:
1 [2.3%]; Table 2). Other clinically notable ocular TEAEs
were eyelash changes (trichiasis) in 4 (9.1%) patients and
vision blurred in 2 (4.5%). Keratitis and serous retinal de-
tachment led to pemigatinib dose interruption in two pa-
tients each. Punctate keratitis led to dose interruption in
one patient and to dose reduction in one patient. Grade >3
TEAE, punctate keratitis occurred in only one patient
receiving 13.5-mg ID, which improved to Grade 1 after
treatment interruption and dose reduction. Nail toxicity
TEAES occurred in 14 (31.8) patients and included paron-
ychia in 6 (13.6%) patients, onychomadesis in 5 (11.4%),
nail discoloration in 3 (6.8%), oncholysis in 2 (4.5%), and
nail ridging in 1 (2.3%) (Table 2). Oncholysis, onycho-
madesis, and paronychia led to pemigatinib dose interrup-
tion in one patient each. Onycholysis was managed with
dose reduction in one patient.
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3.3 | PKand Pharmacodynamics

Blood samples from all 44 patients drawn on Cycle 1 Day
1(C1D1) and from 39 patients drawn on C1D14 were used
to assess pemigatinib PK. The geometric mean (CV%)
peak plasma concentration (C,,,,) of 216nM (77.0) was
attained in median time (tmax) of 1 h after dosing with
pemigatinib 13.5 mg (Figure 2, Table S3). After a single
dose of pemigatinib 9 or 13.5 mg, plasma concentrations
of pemigatinib remained at or above the in vivo concentra-
tion that inhibits 50% (ICs; 22.6 nM) for the inhibition of
pFGER2 for a full 24h (Figure 2).'° The steady-state geo-
metric mean half-life (¢,,,) was 13.6 h (Table S4).

The geometric mean accumulation ratio for area
under the plasma concentration-time curve from 0 to
24h (AUC,.,,) for patients receiving 13.5 mg pemigati-
nib was 1.43 (Table S4). The geometric mean (CV%) Cp,.x
and AUC,,, at steady state were 195nM (77.8%) and
2720h xnM (55.5%), respectively (Table S4). At steady
state, pemigatinib exhibited low oral clearance (geomet-
ric mean CLy/F of 10.2 L/h) and moderate volume of
distribution (geometric mean V,/F of 201L; Table S4).
An exploratory urine PK analysis showed the geomet-
ric mean fraction of pemigatinib dose excreted in urine
was 2.48% with a geometric mean renal clearance of
0.240L/h.

A comparison of pemigatinib PK between the Japanese
patients in this study and the predominantly white pa-
tients from the FIGHT-101 study showed similar pemiga-
tinib exposures. With pemigatinib 13.5 mg QD dosing, the
steady-state C,,,, geometric means were 195 and 236nM,
and AUC,,,, geometric means were 2720hxnM and
2620hxnM in FIGHT-102 and FIGHT-101, respectively
(Figure S2).

FGF23 concentrations at baseline and at Day 15 of
treatment Cycle 1 were measured in plasma from 41 pa-
tients (9 mg, n = 3;13.5 mg, n = 34; 18 mg, n = 4). Elevated
mean FGF23 concentrations at Day 15 of Cycle 1were ob-
served in in 90% (37/41) of these patients. Mean FGF23
concentration increased significantly from 198 +29pg/
mL at baseline to 464 +49 pg/mL at C1D15 (paired t-test,
p <0.05). Induction of plasma FGF23 was observed at all
pemigatinib doses with mean increases of 2.6-, 2.9-, and
3.9-fold during treatment with pemigatinib 9, 13.5, and
18 mg, respectively. In patients treated with pemigatinib
13.5 mg QD, median FGF23 concentration rose slightly
more than twofold from baseline in the first 2weeks of
treatment, and did not change statistically significantly
thereafter (Figure S3).

Ex vivo target inhibition as defined by >50% inhibition
of pFGFR2a at any timepoint was observed for all pa-
tients. Mean inhibition of pFGFR2a at trough pemigatinib
concentration (C1D15, 0 h) was 80% (Figure S4).

.. 10607
Cancer Medicine _ “WI LEYJ—

3.4 | Efficacy

In Part 1 of the study, no patient had a best overall re-
sponse (BOR) of complete response or PR, seven patients
(50.0%) had a BOR of stable disease (SD). The median
best percentage change from baseline in target lesion
size was —2.6%. In Part 2, five patients (16.7%) achieved
PR and 6 (20%) had SD. Median DOR among responders
was 9.56 months (95% CI: 4.17, 14.95). The median of best
percentage change from baseline in target lesion size was
15.2%. Best percentage changes in target lesion size for pa-
tients in Parts 1 and 2 are shown in Figure 3.

Responses by genomic alterations for all patients in
Parts 1 and 2 are shown in Table S5. Five patients in Part
2 achieved a PR while receiving pemigatinib 13.5 mg
treatment (ID, n = 1; CD, n = 4) for the following tumors:
cholangiocarcinoma with a locally identified FGFR2
translocation; gall bladder cancer with FGF3/4/19 ampli-
fication; breast cancer with FGFR2 amplification; urothe-
lial tract/bladder cancer with FGF3/4/19 amplification
and FGFR3 alteration; and “other” (apocrine sweat gland
carcinoma) with FGFR2 amplification. Four patients with
cholangiocarcinoma had SD; of whom one had a centrally
confirmed FGF1 and FGFR2 amplification and one had
a centrally confirmed FGFR2 rearrangement and locally
identified FGFR2 translocation. A further three patients
with cholangiocarcinoma had BORs of PD. One patient
with lower bile duct cancer had SD. Of the two patients
with gallbladder cancer, one had a BOR of PR as described
above and the other had PD. Among patients with other
tumor types who had genomic alterations, SD was attained
by one patient with esophageal cancer and centrally as-
sessed FGFR1 amplification, one patient with esophageal
cancer and FGFR3 translocation, one patient with urothe-
lial tract/bladder cancer and FGFR3 mutation (p.Y373C),
one patient with breast cancer and FGFR2 amplification,
and one patient with “other” (rectal cancer) and FGFRI1
amplification.

4 | DISCUSSION
In this study, no DLTs were observed and the MTD of
pemigatinib was not reached. Safety, tolerability, and
PK data supported the selection of 13.5 mg as the RP2D
and this was the starting dose for Part 2 of this study. The
safety, and PK and pharmacodynamics profiles of pemi-
gatinib in Japanese patients with advanced solid tumors
are similar to that observed in patients in the United States
and Denmark in the FIGHT-101 study.

The most common (>30%) TEAEs were consistent
with on-target effects of FGFR pathway inhibition and/
or conditions associated with underlying disease, and
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(A) 50 FIGURE 3 Best percentage change
. § 18.0 mg ID regimen from baseline in target lesion size for
£ 404 PD = 13.5mg ID regimen patients in (A) Part 1 and (B) Part 2.
g %0 PO [l 9.0 mg ID regimen Bar plots indicate percentage change in
£ target lesion size and colors indicate the
-.E 204 PD present tumor types. Corresponding best
2 overall responses per Response Evaluation
2 104 sD Criteria in Solid Tumors v1.1 are also
% 0 PD sp presented. “Assessments were missing for
b = one patient each in 9.0- and 18.0-mg ID
“g’, -104 Sb sD regimens, respectively. *Patient had other
g 20 Sb  sD cancer and received pemigatinib 18.0 mg
R PD in ID regimen. “Assessment was missing
g -304 3D for 1 patient in the 13.5-mg ID regimen.
dpatient had other cancer and received
0 Neuroendocrine cancer M Cholangiocarcinoma M Lung cancer: NSCLC pemigatinib 13.5 mg in CD regimen.
B Breast cancer Gastric cancer Assessments were missing for two
M Other cancer Colorectal cancer patients in Part 1 and one patient in Part

(B) g 2. CD, continuous dosing; ID, intermittent
% oo = 13.5 mg ID regimen dosing; NE, not evaluable; PD, progressive
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Pancreatic cancer M Gall bladder cancer H Urothelial tract/Bladder cancer

included hyperphosphatemia, dysgeusia, stomatitis, al-
opecia, decreased appetite, diarrhea, nausea, and con-
stipation. In general, the incidence of any grade TEAEs
was higher among patients receiving CD compared
with ID schedules. These results are consistent with re-
sults reported in the FIGHT-101 study in patients from
the United States and Denmark. The most common
(>30%) overall TEAEs in FIGHT-101 were hyperphos-
phatemia, fatigue, dry mouth, stomatitis, diarrhea, and
alopecia, with a higher incidence of TEAEs overall
among patients on CD regimen compared with an ID
mgimen.11

Hyperphosphatemia is an anticipated on-target phar-
macologic effect of FGFR inhibition.*® The study protocol
recommended management of hyperphosphatemia by di-
etary phosphate restriction, administration of phosphate-
lowering therapy, and pemigatinib dose modifications.
Notably, half of patients in the study received lantha-
num carbonate, a phosphate-binding agent to help these
patients maintain healthy phosphate concentrations.
Importantly, no event of hyperphosphatemia was serious
or led to pemigatinib discontinuation. Hypophosphatemia

was reported in two patients; both events were Grades 1 or
2 in severity.

Other events of clinical interest associated with selec-
tive FGFR inhibitors include nail and ocular toxicities,
including serous retinal detachment.” In this study,
AEs related to eye disorders were generally mild to
moderate, self-limiting, or manageable with dose modi-
fication. None of the nail toxicity events were Grade >3.
None of the clinically notable TEAEs led to pemigatinib
discontinuation.

Phase 1 studies of other FGFR inhibitors in Japanese
patients have reported similar AE profiles as reported
in our study.”** Consistent with our findings, phase
1 studies of futibatinib and erdafitinib in Japanese pa-
tients with advanced solid tumors have reported hyper-
phosphatemia as the most common TEAE.**** Other
TEAESs, including stomatitis, dysgeusia, nausea, diar-
rhea and retinal detachment, were also reported in these
studies.?***

In a global phase 1 study of infigratinib, a selective
FGFR1-3 inhibitor, the most commonly reported (>30%)
TEAEs were hyperphosphatemia, constipation, appetite
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decreased, stomatitis, diarrhea, nausea, and fatigue. Other
toxicities associated with selective FGFR pathway inhibi-
tion such as eye-related disorders were also reported in
infigratinib-treated patients.” In a phase 1 multicenter
study of erdafitinib in patients with advanced solid tu-
mors, the most common TEAEs were hyperphosphate-
mia, dry mouth, stomatitis, and asthenia.?® Similarly, in a
recent report of a phase 1 study of futibatinib in patients
with advanced solid tumors, the most frequently reported
TEAEs were hyperphosphatemia, diarrhea, constipation,
and nausea.”’

Following a single dose of pemigatinib 9 or 13.5 mg
QD, plasma concentrations of pemigatinib remained at
or above the in vivo ICy, for the inhibition of pFGFR2."
The steady-state C,,, geometric means were 195nM and
236nM, and AUC,, ,,, geometric means were 2720h xnM
and 2620h xnM between Japanese patients in this study
and patients in the United States and Denmark in the
phase 1 FIGHT-101 study.

Plasma FGF23 was used as a prespecified marker for
FGFR activity. FGF23 plays an important role in phos-
phate homeostasis and is induced in FGFR inhibitor
rodent models.” In this study, pemigatinib induced an
increase in plasma FGF23 concentration from baseline to
Day 15 in 90% of patients. For patients receiving 13.5 mg
pemigatinib QD, mean plasma FGF23 concentration ap-
proximately doubled from baseline in the initial 2weeks
of treatment and did not change statistically significantly
thereafter. Ex vivo pharmacodynamic analysis showed
80% mean inhibition of pFGFR2a at trough pemigati-
nib concentration (C1D15, 0 h) at all dosages evaluated.
These results confirm the biologic activity of pemigatinib
in Japanese patients with solid tumors.

Efficacy analyses demonstrated clinical activity with
five PRs reported across tumors in patients receiving
pemigatinib 13.5 mg QD in Part 2 including one receiving
ID and four receiving CD. All of the five patients had FGF/
FGFR alterations. Four patients with cholangiocarcinoma
had SD, three of whom had FGFR2 alterations.

This study had limitations that are common for phase
1/2 studies. No statistical comparisons across dosing reg-
imens or cancer types were planned. Therefore, the study
was not sufficiently powered for such comparisons. Only
a small number of patients with a variety of solid tumors
were enrolled.

5 | CONCLUSION

In this study of pemigatinib in Japanese patients with ad-
vanced solid tumors, no new safety signals were observed.
Adverse events were typical of those seen with FGFR inhi-
bition and were generally manageable. The safety, PK, and
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pharmacodynamic profiles of pemigatinib in Japanese pa-
tients with advanced solid tumors in this study are con-
sistent with those observed previously in FIGHT-101."
Clinical responses were observed with five PRs across
different tumor types including cholangiocarcinoma with
FGFR?2 alterations.
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