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Background: Pemigatinib is an oral, potent, selective fibroblast growth factor receptor (FGFR) 1-3 inhibitor. FIGHT-101, a
three-part, open-label, first-in-human, phase I/II study (NCT02393248), evaluated pemigatinib in patients with advanced
solid tumors. In parts 1 and 2, pemigatinib monotherapy had a manageable safety profile and antitumor activity in
FGFR-altered tumors. Part 3 (pemigatinib combination therapies) results are presented here.
Patients and methods: Patients received 9, 13.5, or 20 mg oral once-daily pemigatinib on continuous or intermittent
schedules with gemcitabine and cisplatin (pemi/gem/cis), docetaxel (pemi/doc), trastuzumab (pemi/tras),
pembrolizumab (pemi/pembro), or retifanlimab (pemi/reti) irrespective of whether the tumor was confirmed as
FGFR altered. Primary endpoints were safety and pharmacodynamics. Secondary endpoints were investigator-
assessed tumor objective response rates (ORRs) and pharmacokinetics (PK).
Results: Of 65 enrolled patients (pemi/gem/cis, n ¼ 8; pemi/doc, n ¼ 7; pemi/tras, n ¼ 6; pemi/pembro, n ¼ 26;
pemi/reti, n ¼ 18), all discontinued. Treatment-emergent adverse events (TEAEs) were generally consistent with
individual drug AEs. Serious and grade �3 TEAEs occurred in 0%-85.7% and 33.3%-100.0% of patients across
treatment groups, respectively. All pemigatinib combinations demonstrated steady-state PK comparable to
monotherapy. Pharmacodynamic effects in all pemigatinib combinations, except pemi/gem/cis, were consistent with
monotherapy. Less inhibition of FGFR2a phosphorylation was observed with this combination. ORRs (95%
confidence interval) were 37.5% [8.5% to 75.5% (pemi/gem/cis)], 14.3% [0.4% to 57.9% (pemi/doc)], 0% (pemi/tras),
26.9% [11.6% to 47.8% (pemi/pembro)], and 11.1% [1.4% to 34.7% (pemi/reti)]. All groups had instances of tumor
shrinkage. ORRs in assessable patients with FGFR rearrangements and mutations were 50% and 33%, respectively.
Conclusions: Pemigatinib combination therapy showed no unexpected toxicities. PK and pharmacodynamics were
mostly consistent with pemigatinib monotherapy. Pemi/gem/cis (37.5%) and pemi/pembro (26.9%) had the highest
ORR; most responders had FGFR alterations.
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INTRODUCTION

Fibroblast growth factor receptors (FGFRs) are involved in
myriad cellular functions, including those regulating cell
survival and proliferation, and are expressed in multiple
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tissues.1 Somatic FGF/FGFR alterations, including
amplifications, rearrangements, and activating mutations,
can lead to dysregulated FGFR signaling and tumorigenesis.2

Solid tumor malignancies with the highest prevalence of
FGF/FGFR alterations are urothelial carcinoma and
cholangiocarcinoma (CCA); other solid tumors that
frequently harbor FGF/FGFR alterations are breast cancer,
gynecologic cancers, head and neck cancer, and non-small-
cell lung cancer (NSCLC).3 Targeted inhibition of
FGFR signaling has been shown to be a therapeutic
option for many solid tumors.4-8 Chemotherapies and
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immunotherapies have demonstrated antitumor activity as
monotherapies in some cancers; however, combination
therapy often results in improved outcomes.9,10 Combining
targeted therapies tailored to a patient’s tumor molecular
profile, such as FGFR inhibitors for patients with FGF/FGFR
alterations, with existing treatments that have different
mechanisms of action may improve clinical outcomes with
advanced solid tumors.11

Pemigatinib is a potent, selective, oral FGFR1-3 inhibitor
approved by multiple regulatory authorities for the
treatment of adults with previously treated, unresectable,
locally advanced or metastatic CCA with FGFR2 fusions/
rearrangements12-16 and, additionally in the United States,
for treatment of adults with relapsed or refractory myeloid/
lymphoid neoplasms (MLNs) with FGFR1 rearrangement.12

Pemigatinib demonstrated antitumor activity in FIGHT-101
(NCT02393248), a three-part first-in-human, phase I/II
study in patients with and without FGF/FGFR alterations
and advanced malignancies. Of 128 patients enrolled in
parts 1 or 2, which evaluated pemigatinib monotherapy in
dose-escalation and -expansion phases, 12 (9.4%) had
partial responses (PRs). Objective response rates (ORRs)
were highest among patients with FGFR rearrangements
(25.0%) and mutations (23.1%).5

Here we report the results from part 3 of FIGHT-101,
where the primary objectives were to evaluate the safety,
tolerability, and pharmacodynamics, and secondary
objectives were to evaluate the pharmacokinetics (PK) and
preliminary efficacy of pemigatinib in combination with
chemotherapy and immunotherapy in patients with
advanced solid tumor malignancies.

PATIENTS AND METHODS

Study design

This three-part, open-label, dose-escalation, first-in-human,
phase I/II study was conducted in Denmark and the
United States. Part 3 consisted of dose-escalation and
dose-expansion phases (Supplementary Figure S1, available
at https://doi.org/10.1016/j.esmoop.2024.103625). The
recommended phase II dose (RP2D) of pemigatinib in
combination with chemotherapy and immunotherapy was
determined in the dose-escalation phase. Initially, at least
three patients were enrolled in each treatment group for
dose-escalation. If no dose-limiting toxicities (DLTs) were
observed, then enrollment of the corresponding dose
expansion was initiated. If one DLT was observed, then at
least six patients were enrolled in the dose-escalation
treatment group. If DLTs were observed in two or more
patients in a three- or six-patient group, then the dose of
pemigatinib was reduced by 25%-50%. Dose assessment
and de-escalation could be repeated once more.

The maximum tolerated dose (MTD) was defined as the
highest dose in each combination at which �0/3 or
1/6 patients experienced DLTs. The combination RP2D
was to be a dose less than or equal to the MTD/
pharmacologically active dose, dependent on emerging
pharmacodynamics, PK, and safety data and was potentially
2 https://doi.org/10.1016/j.esmoop.2024.103625
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specific to the different combination therapies. FIGHT-101
was carried out in accordance with the Declaration of
Helsinki and International Council for Harmonisation
guidelines for Good Clinical Practice. The institutional
review board of each study center approved the protocol.
All patients provided written informed consent.

Patients

Eligibility criteria have been published previously.5 Briefly,
patients �18 years old with solid tumors with disease
progression after �1 line of prior therapy treatable with
gemcitabine þ cisplatin, docetaxel, trastuzumab, or
anti-programmed cell death protein 1 (PD-1) monoclonal
antibodies were eligible. Documentation of FGF/FGFR
alterations was required for patients enrolling in the
dose-expansion phase. Additional part 3 key eligibility
criteria included life expectancy >12 weeks, Eastern
Cooperative Oncology Group performance status �2, and
willingness to avoid pregnancy or fathering children.
Patients could only enroll if the prescribed combination
therapy was considered a relevant therapy for their
diagnosis or if no further effective standard anticancer
therapy was available.

Key exclusion criteria included selective FGFR inhibitor
treatment �6 months before the first dose of pemigatinib,
history of calcium and phosphate homeostasis disorder or
systemic mineral imbalance with ectopic calcification of
tissues, history or evidence of ectopic mineralization or
calcification, or current evidence of clinically significant
corneal disorder or keratopathy. Prior radiotherapy within 2
weeks of study treatment was not permitted. Laboratory
parameters leading to patient ineligibility were hemoglobin
�9.0 g/dl, platelet count �75 � 109/l, absolute neutrophil
count �1.5 � 109/l, creatinine clearance �40 ml/min or
<30 ml/min for urothelial carcinoma, international
normalized ratio or prothrombin time >1.5 � upper limit of
normal (ULN) unless on warfarin, activated partial
thromboplastin time >1.5 � ULN, serum calcium outside
the normal range, serum phosphorus exceeding ULN, and
parathyroid hormone >1.5 � ULN. Patients with total
bilirubin �1.5 � ULN, aspartate aminotransferase and
alanine aminotransferase �3 � ULN, and alkaline
phosphatase �2.5 � ULN were also excluded unless these
values were associated with the patient’s primary cancer or
metastases and they had sponsor approval.

Treatments

Patients self-administered pemigatinib on 21-day cycles at a
starting oral dose of 9, 13.5, or 20 mg once daily (q.d.)
either on a continuous (CD) or an intermittent dosing (ID;
2 weeks on/1 week off) schedule. Patients received
pemigatinib in combination with gemcitabine and cisplatin
(pemi/gem/cis), docetaxel (pemi/doc), trastuzumab
(pemi/tras), pembrolizumab (pemi/pembro), or retifanli-
mab (pemi/reti). Combination drugs were administered
as follows: intravenous (i.v.) gemcitabine starting at
1000 mg/m2 on day 1 and 8 of each 21-day cycle and i.v.
Volume 9 - Issue 7 - 2024

8 July 2024 ■ 2/11

https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625
https://doi.org/10.1016/j.esmoop.2024.103625


M. Saleh et al. ESMO Open
cisplatin starting at 70 mg/m2 every 3 weeks (q3w); i.v.
docetaxel starting at 75 mg/m2 q3w; i.v. trastuzumab at an
initial dose of 8 mg/kg followed by 6 mg/kg infusion q3w;
i.v. pembrolizumab 200 mg q3w; and i.v. retifanlimab
500 mg every 4 weeks. To manage toxicity, dose
adjustments could be made to all combination therapies
except retifanlimab, and combination therapy could be
interrupted or discontinued. Investigators were permitted
to administer pemigatinib while interrupting treatment with
the other drug(s). Patients continued treatment until
disease progression, unacceptable toxicity, withdrawal of
consent, or physician decision.
Endpoints and assessments

The primary endpoints included safety and tolerability
assessments of pemigatinib in combination regimens,
evaluated from the frequency, duration, and severity of
adverse events (AEs); results of physical examinations; and
changes in vital signs, electrocardiograms, and laboratory
tests. AE severity was based on National Cancer Institute
Common Terminology Criteria for Adverse Events version
4.03 and was assessed at screening, during treatment, at
end of treatment, and during follow-up. Another primary
endpoint was the effect of pemigatinib in combination
regimens on pharmacodynamics assessed using an ex vivo
pharmacodynamic analysis, where phosphorylated FGFR2a
was used as a surrogate pharmacodynamic marker for
pemigatinib biologic activity. Plasma samples collected on
days 1 and 15 of cycle 1 were added to exogenous KATOIII
cells, and inhibition of FGFR2a phosphorylation was
measured.5

Secondary endpoints were investigator-assessed tumor
response rates in patients with measurable disease as per
RECIST v1.1 and PK parameters of pemigatinib in
combination regimens. Disease was assessed by computed
tomography or other suitable method at screening and
every three cycles thereafter. Predose plasma samples for
PK analysis were obtained on days 1, 2, 8, 14, 15, and 16
of cycle 1. Postdose plasma samples were obtained on days
1 and 14 of cycle 1 at 0.5, 1 � 0.25, 2 � 0.25, 4 � 0.25,
6 � 0.5, and 8 � 0.5 hours after pemigatinib administration.
Statistical analyses

Enrollment of 3-6 and z24 patients per combination group
was planned for the dose-escalation and -expansion phases,
respectively, to enable >90% probability of detecting �4
responders in the expansion group, assuming a 30% ORR.

Safety and efficacy populations consisted of patients who
received �1 dose of pemigatinib. PK and pharmacodynamic
populations consisted of all patients with PK and pharma-
codynamic data, respectively.

Clinical safety data were summarized for the safety
population using descriptive statistics. ORR was calculated
as the percentage of patients with complete response or
PR as the best overall response. PK parameters were
calculated using standard noncompartmental methods and
Volume 9 - Issue 7 - 2024
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summarized descriptively for the PK population as previ-
ously described.5
RESULTS

Patients

Overall, 65 patients were enrolled in part 3 of FIGHT-101
between 27 February 2015 and 19 February 2019.
Combination treatment groups were pemi/gem/cis:
8 patients (pemigatinib 9 mg ID, n ¼ 1; pemigatinib 13.5 mg
ID, n ¼ 7); pemi/doc: 7 patients (all pemigatinib 13.5 mg
ID); pemi/tras: 6 patients (all pemigatinib 13.5 mg ID);
pemi/pembro: 26 patients (pemigatinib 9 mg ID, n ¼ 3;
pemigatinib 13.5 mg ID, n ¼ 14; pemigatinib 13.5 mg CD,
n ¼ 9); and pemi/reti: 18 patients (pemigatinib 9 mg CD,
n ¼ 7; pemigatinib 13.5 mg CD, n ¼ 9; pemigatinib 20 mg
CD, n ¼ 2).

Across treatment groups, median age was 45.0-66.0 years,
34.6%-72.2% were women, and 75.0%-100.0% were white
(Table 1). Overall, 5 (7.7%) patients had FGFR
rearrangements, 11 (16.9%) had FGFR mutations, 10 (15.4%)
had FGFR amplifications, 2 (3.1%) had FGF mutations,
11 (16.9%) had FGF amplifications, and 35 (53.8%) had no
documented FGF/FGFR alterations. The most common tumor
types across treatment groups were urothelial tract/bladder
cancer (n ¼ 10), pancreatic cancer (n ¼ 8), breast cancer
(n ¼ 8), and NSCLC (n ¼ 6). All patients discontinued the
study; the most common reason was disease progression
(range across treatment groups, 37.5%-83.3%). One patient
receiving pemi (13.5 mg ID)/pembro discontinued FIGHT-101
to receive pemigatinib in the FIGHT-801 rollover study
(NCT04949191).
Safety

Median (range) treatment duration was 2.99 (0.16-11.04)
months for pemi/gem/cis, 4.6 (1.15-38.60) months for
pemi/doc, 2.17 (1.77-8.05) months for pemi/tras,
1.95 (0.20-53.13) months for pemi/pembro, and 2.04
(0.46-11.04) months for pemi/reti. Additional treatment
duration details are presented in Supplementary Table S1,
available at https://doi.org/10.1016/j.esmoop.2024.
103625. All patients experienced treatment-emergent AEs
(TEAEs), with serious and grade �3 TEAEs occurring in
0%-85.7% and 33.3%-100.0% across treatment groups,
respectively (Supplementary Table S2, available at https://
doi.org/10.1016/j.esmoop.2024.103625).

Pemi/gem/cis. Seven (87.5%) and eight (100.0%) patients
experienced pemigatinib- and gem/cis-related TEAEs,
respectively. Anemia (n ¼ 7, 100.0%) was the most common
TEAE in the 13.5-mg ID group (Table 2; Supplementary
Table S3, available at https://doi.org/10.1016/j.esmoop.
2024.103625). Dose interruptions and reductions occurred
in seven (87.5%) patients and one (12.5%) patient, respec-
tively. Of TEAEs that led to pemigatinib discontinuation,
febrile neutropenia was reported in one patient in the 9-mg
ID group, and disease progression and acute kidney injury
https://doi.org/10.1016/j.esmoop.2024.103625 3
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Table 1. Patient baseline demographics and clinical characteristics

Pemi/gem/cis Pemi/doc Pemi/tras Pemi/pembro Pemi/reti

9 mg ID
(n ¼ 1)

13.5 mg ID
(n ¼ 7)

Total
(n ¼ 8)

13.5 mg ID
(n ¼ 7)

13.5 mg ID
(n ¼ 6)

9 mg ID
(n ¼ 3)

13.5 mg ID
(n ¼ 14)

13.5 mg CD
(n ¼ 9)

Total
(n ¼ 26)

9 mg CD
(n ¼ 7)

13.5 mg CD
(n ¼ 9)

20 mg CD
(n ¼ 2)

Total
(n ¼ 18)

Age, median (range), years 61.0 (61.0-
61.0)

58.0 (37.0-
64.0)

59.0 (37.0-
64.0)

63.0 (45.0-
73.0)

45.0 (33.0-
71.0)

52.0 (41.0-
72.0)

67.5 (40.0-
79.0)

61.0 (48.0-
77.0)

65.5 (40.0-
79.0)

66.0 (42.0-
73.0)

65.0 (55.0-
83.0)

68.0 (63.0-
73.0)

66.0 (42.0-
83.0)

�65 years, n (%) 0 0 0 2 (28.6) 1 (16.7) 1 (33.3) 9 (64.3) 4 (44.4) 14 (53.8) 5 (71.4) 5 (55.6) 1 (50.0) 11 (61.1)
Women, n (%) 0 3 (42.9) 3 (37.5) 3 (42.9) 4 (66.7) 1 (33.3) 5 (35.7) 3 (33.3) 9 (34.6) 7 (100.0) 5 (55.6) 1 (50.0) 13 (72.2)
Race, n (%)
White 1 (100.0) 5 (71.4) 6 (75.0) 6 (85.7) 6 (100.0) 2 (66.7) 10 (71.4) 9 (100.0) 21 (80.8) 7 (100.0) 9 (100.0) 1 (50.0) 17 (94.4)
Black 0 1 (14.3) 1 (12.5) 1 (14.3) 0 1 (33.3) 2 (14.3) 0 3 (11.5) 0 0 1 (50.0) 1 (5.6)
Asian 0 1 (14.3) 1 (12.5) 0 0 0 0 0 0 0 0 0 0
Other 0 0 0 0 0 0 2 (14.3) 0 2 (7.7) 0 0 0 0

ECOG PS, n (%)
0 0 1 (14.3) 1 (12.5) 0 3 (50.0) 0 2 (14.3) 3 (33.3) 5 (19.2) 0 0 0 0
1 1 (100.0) 6 (85.7) 7 (87.5) 7 (100.0) 3 (50.0) 3 (100.0) 12 (85.7) 6 (66.7) 21 (80.8) 6 (85.7) 9 (100.0) 2 (100.0) 17 (94.4)
�2 0 0 0 0 0 0 0 0 0 1 (14.3) 0 0 1 (5.6)

FGF/FGFR alteration, n (%)
Not assessed/missing 1 (100.0) 2 (28.6) 3 (37.5) 1 (14.3) 0 0 2 (14.3) 2 (22.2) 4 (15.3) 1 (14.3) 1 (11.1) 0 2 (11.2)
No alteration detected 0 3 (42.9) 3 (37.5) 3 (42.9) 3 (50.0) 3 (100.0) 4 (28.6) 0 7 (26.9) 4 (57.2) 3 (33.3) 1 (50.0) 9 (50.4)
FGFR rearrangement 0 1 (14.3) 1 (12.5) 0 0 0 1 (7.1) 1 (11.1)a 2 (7.7) 0 2 (22.2) 0 2 (11.2)
FGFR mutation 0 1 (14.3) 1 (12.5) 0 0 0 6 (42.9) 3 (33.3) 9 (34.6) 0 1 (11.1) 0 1 (5.6)
FGFR amplification 0 1 (14.3) 1 (12.5) 1 (14.3) 2 (33.3) 0 2 (14.3) 1 (11.1) 3 (11.5) 1 (14.3) 2 (22.2) 0 3 (16.7)
FGF mutation 0 0 0 0 0 0 1 (7.1) 2 (22.2) 2 (7.7) 0 0 0 0
FGF amplification 0 1 (14.3) 1 (12.5) 2 (25.0) 2 (33.3) 0 1 (7.1) 1 (11.1) 2 (7.7) 1 (14.3) 3 (33.3) 0 4 (22.2)

Patients with prior therapy,
n (%)

1 (100.0) 7 (100.0) 8 (100.0) 7 (100.0) 6 (100.0) 3 (100.0) 13 (100.0) 9 (100.0) 25 (100.0) 7 (100.0) 9 (100.0) 2 (100.0) 18 (100.0)

0 0 0 0 0 0 0 1 (7.1) 0 1 (3.8) 0 0 0 0
1 0 0 0 1 (14.3) 0 0 3 (21.4) 4 (44.4) 7 (26.9) 0 2 (22.2) 1 (50.0) 3 (16.7)
2 1 (100.0) 2 (28.6) 3 (37.5) 4 (57.1) 1 (16.7) 0 5 (35.7) 3 (33.3) 8 (30.8) 2 (28.6) 1 (11.1) 1 (50.0) 4 (22.2)
�3 0 5 (71.4) 5 (62.5) 2 (28.6) 5 (83.3) 3 (100.0) 5 (35.7) 2 (22.2) 10 (38.5) 5 (71.4) 6 (66.7) 0 11 (61.1)

Tumor type, n (%)
Gynecologic 0 1 (14.3) 1 (12.5) 2 (28.6) 0 0 1 (7.1) 1 (11.1) 2 (7.7) 4 (57.1) 1 (11.1) 0 5 (27.8)
Lower GI 0 1 (14.3) 1 (12.5) 0 0 0 1 (7.1) 0 1 (3.8) 0 0 0 0
Lung 0 0 0 0 0 0 4 (28.6) 2 (22.2) 6 (23.1) 1 (14.3) 1 (11.1) 0 2 (11.1)
Upper GI 0 0 0 0 2 (33.3) 0 1 (7.1) 1 (11.1) 2 (7.7) 1 (14.3) 0 0 1 (5.6)
Breast cancer 0 1 (14.3) 1 (12.5) 1 (14.3) 4 (66.7) 0 0 1 (11.1) 1 (3.8) 1 (14.3) 0 0 1 (5.6)
CCA 0 0 0 0 0 1 (33.3) 0 0 1 (3.8) 0 2 (22.2) 1 (50.0) 3 (16.7)
Head and neck cancer 0 0 0 1 (14.3) 0 0 0 0 0 0 1 (11.1) 0 1 (5.6)
Pancreatic cancer 1 (100.0) 2 (28.6) 3 (37.5) 0 0 1 (33.3) 1 (7.1) 0 2 (7.7) 0 2 (22.2) 1 (50.0) 3 (16.7)
Sarcoma 0 0 0 0 0 0 2 (14.3) 0 2 (7.7) 0 0 0 0
Testicular cancer 0 0 0 0 0 1 (33.3) 1 (7.1) 0 2 (7.7) 0 0 0 0
Urothelial tract/bladder
cancer

0 2 (28.6) 2 (25.0) 1 (14.3) 0 0 3 (21.4) 2 (22.2) 5 (19.2) 0 2 (22.2) 0 2 (11.1)

Other 0 0 0 2 (28.6) 0 0 0 2 (22.2) 2 (7.7) 0 0 0 0

Gynecologic includes cervical, endometrial, ovarian, and uterine cancers. Lower GI includes anal and colon cancers. Lung includes NSCLC, mesothelioma, and small-cell lung cancer. Upper GI includes esophageal, gastric, and GE/GE junction
cancers. Other includes tumor types with n ¼ 1, including prostate cancer, renal cell carcinoma, thyroid cancer, and unspecified tumor.
CCA, cholangiocarcinoma; CD, continuous dosing; ECOG PS, Eastern Cooperative Oncology Group performance status; FGF, fibroblast growth factor; FGFR, FGF receptor; GE, gastroesophageal; GI, gastrointestinal; ID, intermittent dosing; NSCLC,
non-small-cell lung cancer; pemi/doc; pemigatinib þ docetaxel; pemi/gem/cis, pemigatinib þ gemcitabine þ cisplatin; pemi/pembro, pemigatinib þ pembrolizumab; pemi/reti, pemigatinib þ retifanlimab; pemi/tras, pemigatinib þ trastuzumab.
aPatient had both an FGFR3 fusion and an FGFR1 amplification.
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were reported in one patient in the 13.5-mg ID group. One
patient experienced the fatal TEAE of disease progression.

Pemi/doc. All pemi/doc-treated patients experienced
pemigatinib-related TEAEs, with 71.4% reporting TEAEs
attributed to docetaxel. The most frequent TEAEs were
diarrhea, fatigue, and hyperphosphatemia (n ¼ 6, 85.7%
each; Table 2). Three (42.9%) patients interrupted
pemigatinib due to TEAEs; no patients had dose reductions.
One patient reported peripheral neuropathy leading to
pemigatinib discontinuation. Another patient experienced
the fatal TEAE of bacterial meningitis.

Pemi/tras. Five (83.3%) and three (50.0%) patients
experienced pemigatinib- and trastuzumab-related TEAEs,
respectively. Hyperphosphatemia and alopecia occurred
most frequently (n ¼ 5, 83.3% each; Table 2). No TEAEs
leading to pemigatinib interruption, dose reduction, or
discontinuation or fatal TEAEs occurred in this group.

Pemi/pembro. TEAEs attributed to pemigatinib and
pembrolizumab were reported in 23 (88.5%) and 18 (69.2%)
patients, respectively (Supplementary Table S2, available at
https://doi.org/10.1016/j.esmoop.2024.103625). The most
Table 2. Summary of TEAEs observed in ‡30% of patients treated with pemigat

TEAE, n (%) Pemi/gem/cis total
(n [ 8)

Pemi (13.5 mg I
(n [ 7)

Diarrhea 4 (50.0) 6 (85.7)
Hyperphosphatemia 4 (50.0) 6 (85.7)
Alopecia d 3 (42.9)
Anemia 8 (100.0) 4 (57.1)
Dry mouth 3 (37.5) d
Fatigue 5 (62.5) 6 (85.7)
Stomatitis 3 (37.5) d
Constipation 5 (62.5) 3 (42.9)
Dehydration 3 (37.5) 5 (71.4)
Nausea 5 (62.5) 4 (57.1)
Alanine aminotransferase increased 4 (50.0) d
Aspartate aminotransferase increased 4 (50.0) d
Decreased appetite d d
Dry eye d d
Neutropenia 4 (50.0) 3 (42.9)
Taste disorder d 3 (42.9)
Vomiting 3 (37.5) 3 (42.9)
Blood creatinine increased 5 (62.5) d
Cough d d
Dizziness 3 (37.5) d
Dysgeusia d 3 (42.9)
Dyspepsia d d
Dyspnea d d
Epistaxis d d
Headache d d
Hypokalemia 3 (37.5) d
Hypomagnesemia d d
Hyponatremia 4 (50.0) d
Pyrexia d d
Sinusitis d d
Thrombocytopenia 5 (62.5) d
Upper respiratory tract infection d d
Weight decreased d 3 (42.9)
White blood cell count decreased 4 (50.0) d

Patients were counted once under each MedDRA preferred term. Dashes represent TEAEs e
therapy group.
ID, intermittent dosing; MedDRA, Medical Dictionary for Regulatory Activities; pemi/doc
pemi/pembro, pemigatinib þ pembrolizumab; pemi/reti, pemigatinib þ retifanlimab; pemi
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common TEAE in the 13.5-mg ID group was hyper-
phosphatemia (n ¼ 11, 78.6%), with hyperphosphatemia,
alopecia, and dry mouth occurring most frequently in the
13.5-mg CD group (n ¼ 5 each, 55.6%; Supplementary
Table S4, available at https://doi.org/10.1016/j.esmoop.
2024.103625). Dose interruptions and reductions because
of TEAEs occurred in 15 (57.7%) and two (7.7%) patients,
respectively. Aspartate aminotransferase and alcohol
poisoning led to pemigatinib discontinuation in the 13.5-mg
ID and CD groups, respectively. Two fatal TEAEs occurred in
this treatment group: completed suicide (9 mg ID) and
alcohol poisoning (13.5 mg CD).

Pemi/reti. Most patients experienced pemigatinib-related
(n ¼ 17, 94.4%) and retifanlimab-related (n ¼ 16, 88.9%)
TEAEs (Supplementary Table S2, available at https://doi.
org/10.1016/j.esmoop.2024.103625). Stomatitis was the
most frequent TEAE in the 13.5-mg CD group (n ¼ 7, 77.8%;
Supplementary Table S5, available at https://doi.org/10.
1016/j.esmoop.2024.103625). Sixteen (88.9%) patients
experienced TEAEs leading to dose interruption; no dose
reductions occurred. TEAEs leading to pemigatinib
discontinuation in the 13.5-mg CD group were diarrhea,
inib in combination therapy groups

D)/doc Pemi (13.5 mg ID)/tras
(n [ 6)

Pemi/pembro total
(n [ 26)

Pemi/reti total
(n [ 18)

3 (50.0) 12 (46.2) 7 (38.9)
5 (83.3) 19 (73.1) 11 (61.1)
5 (83.3) 11 (42.3) 6 (33.3)
2 (33.3) 12 (46.2) d
4 (66.7) 9 (34.6) 9 (50.0)
2 (33.3) d 11 (61.1)
2 (33.3) 9 (34.6) 12 (66.7)
2 (33.3) d d
d d 8 (44.4)
2 (33.3) d d
d 8 (30.8) d
d 8 (30.8) d
3 (50.0) 11 (42.3) d
2 (33.3) 8 (30.8) d
d d d
2 (33.3) d d
d d d
d d d
4 (66.7) d d
d d d
d d d
2 (33.3) d d
2 (33.3) d d
2 (33.3) d d
2 (33.3) d d
d d d
d d 6 (33.3)
d d d
2 (33.3) d d
3 (50.0) d d
d d d
2 (33.3) d d
d d d
d d d

ither not occurring or reported at a frequency <30% of patients in the combination

, pemigatinib þ docetaxel; pemi/gem/cis, pemigatinib þ gemcitabine þ cisplatin;
/tras, pemigatinib þ trastuzumab; TEAE, treatment-emergent adverse event.
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dehydration, muscular weakness, and pneumonitis, with
inappropriate antidiuretic hormone secretion and headache
also reported in the pemigatinib 9-mg CD group. The fatal
TEAE of disease progression occurred in one patient treated
with 13.5 mg CD.

Response to treatment

ORR [95% confidence interval (CI)] based on investigator-
assessed confirmed tumor responses and duration of
response (DOR) are shown in Supplementary Tables S6 and
S7, available at https://doi.org/10.1016/j.esmoop.2024.
103625, and Figure 1, respectively. In the pemi/gem/cis
group, ORR (95% CI) was 37.5% (8.5% to 75.5%) with three
PRs. All three responders received pemi (13.5 mg ID)/gem/
cis. One responder each had anal cancer (DOR 5.8 months)
and ovarian cancer (DOR 6.6 months) with no detectable
FGF/FGFR alterations. The third responder had urothelial
cancer with an FGFR3eTACC3 fusion (DOR 9.5 months).

One patient in the pemi/doc group had a PR, with an ORR
(95% CI) of 14.3% (0.4% to 57.9%). The responding patient
had urothelial tract/bladder cancer with an FGF10
amplification (DOR 12.5 months).

In the pemi/pembro group, ORR (95% CI) was 26.9%
(11.6% to 47.8%), with seven patients experiencing PR. Four
pemi (13.5 mg ID)/pembro-treated patients achieved PR:
one patient each with urothelial tract/bladder cancer with
an FGFR3 p.S249C mutation (DOR 50.3 months), NSCLC with
an FGFR2 truncation (DOR 7.1 months), urothelial cancer
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with an FGFR1 p.M532T mutation (DOR 6.5 months), and
sarcoma with no detectable FGF/FGFR alteration (DOR
2.1 months). Three pemi (13.5 mg CD)/pembro-treated
patients experienced PR: one patient with mesothelioma
with an FGF3 variant of unknown significance (p.G34W;
DOR 4.9 months) and two patients with urothelial cancer, of
whom one was not assessed for an alteration (DOR 10.4
months) and one had an FGFR3 p.Y373C mutation (DOR 4.2
months).

Two pemi/reti-treated patients had PRs, resulting in an
ORR (95% CI) of 11.1% (1.4% to 34.7%). Responders
received pemi (13.5 mg CD)/reti, one patient each with
urothelial cancer with FGF3/4/19 amplification (DOR
8.3 months) and ovarian cancer with no detectable
FGF/FGFR alterations (DOR 4.2 months). No patients in the
pemi/tras group responded to treatment.

Overall, 22 (33.8%) patients experienced reductions from
baseline in target lesion size (Figure 2). The greatest tumor
shrinkage generally occurred in patients with FGFR
alterations. ORR in assessable patients with FGFR
rearrangements and mutations was 50% and 33%, respec-
tively. ORR in patients in whom no FGF/FGFR alteration was
detected was 12% (Supplementary Table S7, available at
https://doi.org/10.1016/j.esmoop.2024.103625).

PK and pharmacodynamics

Steady-state pemigatinib concentration data were available
for 31 patients treated with pemigatinib 9 mg or 13.5 mg ID
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or CD in combination therapy. All pemigatinib combinations
tested demonstrated steady-state PK parameters compara-
ble to those of pemigatinib monotherapy (Figure 3A;
Supplementary Table S8, available at https://doi.org/10.
1016/j.esmoop.2024.103625). In ex vivo experiments, us-
ing phosphorylated FGFR2a as a surrogate pharmacody-
namic marker for pemigatinib biologic activity, inhibition of
FGFR2a phosphorylation at trough of steady state exceeded
50% in patients treated with pemi/doc, pemi/tras, and
pemi/pembro at both the 9-mg and 13.5-mg doses of
pemigatinib, although not in patients treated with pemi
(13.5 mg ID)/gem/cis (inhibition, 31%). Mean steady-state
inhibition of FGFR2a phosphorylation at both 9-mg and
13.5-mg pemigatinib doses was similar between
combination therapy groups tested over the dosing interval
(Figure 3B).
DISCUSSION

FIGHT-101 was a three-part, first-in-human, phase I/II study
evaluating pemigatinib in patients with advanced solid
tumors. The study design of FIGHT-101 allowed the safety,
preliminary efficacy, and PK/pharmacodynamic profiles of
pemigatinib combination therapy to be evaluated in the
context of monotherapy in similar patient populations.

Overall, safety data from combination therapy cohorts
showed no unexpected toxicities compared with pemiga-
tinib monotherapy. In parts 1 and 2, hyperphosphatemia
Volume 9 - Issue 7 - 2024
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(75.0%), fatigue (39.1%), dry mouth (38.3%), stomatitis
(34.4%), diarrhea (32.0%), and alopecia (31.3%) occurred
in �30% of patients receiving pemigatinib monotherapy.5

In part 3, rates of hyperphosphatemia in the pemi/doc,
pemi/tras, and pemi/pembro groups were generally
consistent with monotherapy, with lower rates of hyper-
phosphatemia observed in the pemi/gem/cis (50.0%) and
pemi/reti (61.1%) treatment groups. Rates of fatigue were
considerably higher in the pemi/gem/cis, pemi/doc, and
pemi/reti groups compared with pemigatinib mono-
therapy; incidence of fatigue was similar to monotherapy
in the pemi/tras (33.3%) and pemi/pembro (26.9%)
groups. Dry mouth frequency in the pemi/gem/cis and
pemi/pembro groups was similar to monotherapy,
whereas dry mouth occurred more frequently in the
pemi/tras and pemi/reti groups. Stomatitis rates in
combination therapies were consistent with pemigatinib
monotherapy, except in the pemi/doc (28.6%) and pemi/
reti (66.7%) groups. The incidence of diarrhea was higher
in all combination therapy groups versus monotherapy.
The highest rate of alopecia was reported in the pemi/tras
group (83.3%), with rates marginally higher than
monotherapy in the pemi/pembro, pemi/doc, and
pemi/reti groups and lowest in the pemi/gem/cis group
(12.5%). Among the two groups with the most patients,
the percentage of patients experiencing serious or grade
�3 AEs appeared to be lower in the pemi/pembro group
than in the pemi/reti group. However, TEAE incidence
https://doi.org/10.1016/j.esmoop.2024.103625 7
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within each combination group should be interpreted with
caution because cohorts included few patients, and
different pemigatinib doses were assessed.

Rates of pemigatinib discontinuation and interruption
were only marginally higher in patients treated with com-
bination therapies versus monotherapy, suggesting that AEs
were manageable in all combination regimens tested. In
parts 1 and 2, 10.2% of patients overall discontinued
pemigatinib monotherapy because of TEAEs5; the rate was
8 https://doi.org/10.1016/j.esmoop.2024.103625
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13.8% in patients treated with combination therapies in
part 3. Pemigatinib interruption was used to manage TEAEs
in 51.6% of patients in parts 1 and 2,5 compared with 63.1%
in part 3. Dose reductions were less common in parts 1 and
2 than in part 3 (4.6% versus 10.9%).5 Overall, AEs were
manageable for 13.5-mg ID and CD doses, which are the
approved pemigatinib doses for the treatment of previously
treated, unresectable or metastatic CCA with FGFR2
fusions/rearrangements and relapsed or refractory MLNs
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with FGFR1 rearrangements,12 respectively, in combination
with the standard doses of chemotherapy and immuno-
therapy used in the clinic.

Consistent with the efficacy of pemigatinib monotherapy
in patients with advanced solid tumors demonstrated in
parts 1 and 2 of FIGHT-101 and in other studies,4,17,18 all
combination therapy groups in part 3 had responders
except the pemi/tras group. Over half (53.8%) of responders
had urothelial tract/bladder cancer; of these, all patients
had FGF/FGFR alterations. This histology was over-
represented in the study due to the inclusion criteria, as
appropriate treatments for advanced bladder cancer
include both chemotherapy and checkpoint inhibitor
immunotherapy.19 Urothelial tract/bladder cancer histology
was also enriched among patients with the longest
durations of treatment. The patient with the longest DOR
(50.3 months) had urothelial tract/bladder cancer with an
FGFR3 p.S249C mutation and was treated with pemi
(13.5 mg ID)/pembro. We also identified a patient with
NSCLC with an FGFR2 truncation recently determined to be
actionable.20 This patient experienced PR when treated
with pemi (13.5 mg CD)/pembro. Limitations of efficacy
assessments in this study included small sample sizes in the
combination treatment groups and the diversity of tumor
types, FGF/FGFR alterations, and type and number of prior
therapies of patients enrolled.

In part 3 of FIGHT-101, a partially molecularly selected
patient population with diverse alterations was assessed for
efficacy. Although genomic analysis of co-alterations was
not carried out, the presence of pathogenic co-alterations
or other molecular features [e.g. PD-(L)1 expression] may
have impacted the efficacy of the combination therapies in
part 3. In a recent study, three patients with FGF/FGFR-
altered advanced solid tumors with pathogenic co-
alterations in cell cycle genes received the multikinase
inhibitor lenvatinib, which inhibits FGFRs as well as other
kinases,21 in combination with the cyclin-dependent kinase
4/6 inhibitor palbociclib, resulting in stable disease (SD) for
�6 months or PR. A fourth patient with an FGFR1-amplified
gastrointestinal stromal tumor and co-alterations in ARID1A
among other pathogenic co-alterations was treated with
lenvatinib and pembrolizumab, resulting in SD ongoing for
>12 months.22 In contrast, a phase II clinical study evalu-
ating the FGFR inhibitor infigratinib combined with alpelisib
in patients with FGFR- and phosphatidylinositol 3-kinase
catalytic subunit a-mutated solid tumors did not demon-
strate improved efficacy.23 Other clinical trials evaluating
FGFR inhibitors in combination with chemotherapy or
endocrine therapies are ongoing.24,25

The application of checkpoint inhibitors to metastatic
urothelial tract/bladder cancer has recently changed the
standard of care.26 Although there is some evidence for
poorer responses to checkpoint inhibitor therapy in patients
with FGFR3-altered urothelial tract/bladder cancer,27-30

preclinical experiments suggest that the combination of
FGFR inhibitors and checkpoint inhibition may improve
clinical outcomes through modulation of the tumor
Volume 9 - Issue 7 - 2024
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microenvironment.31 Additional clinical studies of combined
FGFR and checkpoint inhibition for patients with solid tu-
mors harboring FGF/FGFR alterations are under way.32-36

Conclusions

Safety data from patients with advanced solid tumors
treated with pemigatinib in combination with chemo-
therapy or immunotherapy showed no unexpected toxic-
ities compared with monotherapy. Pemigatinib combination
therapies most commonly showed antitumor activity in
patients with FGFR alterations. The PK and pharmacody-
namic profiles of pemigatinib in combination groups were
generally consistent with monotherapy. The 13.5-mg
pemigatinib q.d. dose, administered intermittently or
continuously, was selected as the RP2D for further clinical
development as monotherapy or combination therapy.
Future studies assessing factors that predict which patients
may benefit the most from combination therapies are
warranted.
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