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Abstract

Pemigatinib (Pemazyre®), a selective, potent, reversible, oral inhibitor of fibroblast growth factor receptor (FGFR) 1-3, has received
conditional (in the EU) or accelerated (in the USA) approval for the treatment of adults with previously treated, unresectable
locally-advanced or metastatic cholangiocarcinoma (CCA) with an FGFR2 gene fusion or rearrangement. Over the course of a
single-arm, phase 2 study (FIGHT-202), just over a third of patients with pretreated, advanced CCA [almost exclusively intrahe-
patic CCA (iCCA)] harbouring an FGFR?2 fusion or rearrangement who received pemigatinib once daily (2 weeks on, 1 week
off) had an objective response; nearly half had stable disease. Median progression-free survival and overall survival at the time of
the final analysis were 7.0 months and 17.5 months, respectively. Pemigatinib was generally well tolerated and had a manageable
safety profile. The most common treatment-related adverse event, hyperphosphataemia, was exclusively grade 1-2 in severity and,
similarly, observed ocular and nail toxicities were rarely grade > 3 in severity. Pending confirmation of its clinical benefits in an
ongoing cisplatin plus gemcitabine-controlled, phase 3 study (FIGHT-302), pemigatinib provides a valuable targeted therapy for
pretreated patients with advanced (i)CCA harbouring a FGFR?2 fusion or rearrangement.

Plain Language Summary

Bile duct cancer or cholangiocarcinoma (CCA) has a very poor prognosis, partly because the majority of patients are first
diagnosed at an advanced stage when they are no longer eligible for potentially curative surgery and are therefore limited to
receiving systemic (palliative) chemotherapy, which results in only modest survival gains. 10-20% of CCAs arise inside the
liver [intrahepatic CCAs (iCCAs)]; ~ 10-20% of patients with advanced iCCAs are eligible to receive fibroblast growth factor
receptors (FGFR) inhibitors, as the development of their tumours depends, in part, on FGFRs that have been inappropriately
activated due to underlying genetic abnormalities. Pemigatinib (Pemazyre®) is a selective, potent, once-daily oral FGFR
1-3 inhibitor. In a phase 2 trial in patients with advanced CCA (almost exclusively iCCA) containing an abnormal FGFR2
fusion or rearrangement who had already received systemic chemotherapy, more than a third receiving pemigatinib experi-
enced partial or complete shrinkage of their tumours, while almost half had neither growth nor shrinkage of their tumours.
Pemigatinib was generally well tolerated with a manageable safety profile. Pending completion of a phase 3 study designed
to confirm its clinical benefits, pemigatinib represents a valuable targeted therapy for pretreated patients with advanced
(1))CCA harbouring a FGFR?2 fusion or rearrangement.
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Pemigatinib: clinical considerations in advanced

CCA with FGFR2 fusion or rearrangement

Selective, potent, reversible oral FGFR1-3 inhibitor.
Administered once daily (2 weeks on, 1 week off).

Produces durable responses in more than a third of
patients.

Generally well tolerated with a manageable safety pro-
file.

CCAs, respectively [1, 2]. Over recent decades, the inci-
dence of iCCA has increased more than that of eCCA in
many countries (e.g. the USA [3, 4]); mortality from iCCA
has also increased and/or remained higher than that from
eCCA, which has decreased [3, 5, 6].

Late presentation and treatment refractoriness also con-
tribute to the very poor prognosis of CCA (an estimated
5-year survival rate of 7-20%) [7, 8]. As these tumours are
usually asymptomatic in early stages, the majority (around
two-thirds) of patients are first diagnosed with advanced
disease, such that they are no longer eligible for potentially
curative surgery or transplantation and are limited to receiv-
ing palliative treatment, particularly systemic chemotherapy
[7, 8]. The survival benefits with historical first-line and cur-
rent second-line regimens are, however, modest and, accord-
ingly, the search for more effective chemotherapy-based (and
other) treatment options for patients with advanced or unre-
sectable CCA has continued [8, 9].

Against this background, the advent of comprehensive
genomic profiling has led to a number of potentially action-
able molecular alterations involved in CCA tumourigenesis
being identified; these targetable oncogenic drivers include
fibroblast growth factor receptor (FGFR) 2 gene fusions or
rearrangements, which are estimated to occur in ~ 10-20%
of patients with CCAs (almost exclusively the small duct
subtype of iCCA) [8, 10, 11]. Pemigatinib (Pemazyre®), a
selective, potent, oral FGFR1-3 inhibitor [12], has received
conditional (in the EU [13]) or accelerated (in the USA
[14]) approval for the treatment of adults with pretreated,
unresectable, locally-advanced or metastatic CCA who are
harbouring an FGFR?2 fusion or rearrangement (Sect. 6).
Additionally, in Japan, pemigatinib has been approved for
the treatment of patients with unresectable biliary tract can-
cer with a FGFR2 fusion, worsening after cancer chemo-
therapy [15].

This article summarizes the pharmacological properties
of pemigatinib and reviews its efficacy and tolerability in
the treatment of advanced CCA with FGFR2 fusion or rear-
rangement. Pemigatinib is also approved in the USA [14]
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and Japan [16] for the treatment of myeloid/lymphoid neo-
plasms with FGFRI rearrangement. However, discussion of
this indication is beyond the scope of this review.

2 Pharmacodynamic Properties
of Pemigatinib

Pemigatinib is an oral small-molecule, adenosine triphos-
phate (ATP)-competitive, reversible tyrosine kinase inhibitor
of FGFR1-3 [12]. Like other FGFR inhibitors, it inhibits
FGFR phosphorylation and signaling and hence the viability
of cells expressing oncogenic FGFRs that have been aber-
rantly activated due to genetic alterations, including muta-
tions and fusions or rearrangements [12, 14, 17, 18].

In vitro, pemigatinib potently inhibited recombinant
human FGFR1, FGFR2 and FGFR3 with mean half-maxi-
mal inhibitory concentration (IC,) values of 0.4, 0.5 and 1
nmol/L, respectively, while demonstrating weaker activity
against FGFR4 (mean ICs;, of 30 nmol/L). The high selec-
tivity of the drug was established on the basis that it only
inhibited two out of a total of 56 non-FGFR kinases with an
ICs, value < 1 pmol/L, namely vascular endothelial growth
factor receptor-2/kinase insert domain containing receptor
(mean ICs; of 182 nmol/L) and c-KIT (mean IC, of 266
nmol/L). Pemigatinib also selectively inhibited the growth of
tumour cell lines with FGFRI, FGFR2 or FGFR3 alterations
compared with cell lines lacking such FGFR aberrations.
In vivo, pemigatinib exhibited anti-tumour activity in mouse
xenograft models of human tumours with FGFRI, FGFR2
or FGFR3 alterations, including a patient-derived xenograft
model of chemorefractory CCA harbouring the FGFR2-
Transformer-2 beta homolog (TRA2b) fusion protein [17].

Given the central role of FGFR1 (and its ligand FGF23)
in the homeostatic regulation of phosphate, increases in
serum phosphate levels are an expected pharmacodynamic
effect of FGFR inhibitors, such as pemigatinib. [11, 19].
In FIGHT-101, a first-in-human phase 1/2 dose-escalation/
dose-expansion study of pemigatinib in pan-cancer patients
with FGF/FGFR alterations and advanced malignancies,
serum phosphate concentrations increased with increasing
pemigatinib exposure across the dosage range of 1-20 mg
once daily (i.e. 0.07- to 1.5-times the recommended dos-
age; Sect. 6), with increased risk of hyperphosphatemia with
higher pemigatinib exposure [14, 17].

3 Pharmacokinetic Properties
of Pemigatinib

The pharmacokinetics of pemigatinib in patients with cancer
can be adequately described by a two-compartment disposi-
tion model with first-order absorption and linear elimination
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[20]. Following oral administration of pemigatinib at the rec-
ommended dosage of 13.5 mg once daily (Sect. 6) in patients
with advanced malignancies, steady state was reached by
day 4, with a geometric mean accumulation ratio of 1.6 [13,
14, 21]. At steady state, the median time to peak plasma
concentration (C,,,,) was 1.13 h. Steady-state pemigatinib
concentrations increased proportionally over the dose range
of 1-20 mg. Administration of pemigatinib with a high-fat,
high-calorie meal had no clinically meaningful effect on the
pharmacokinetics of the drug, which may be taken with or
without food [13, 14, 21] (Sect. 6).

Over the concentration range 1-10 pmol/L pemigatinib
was 90.6% bound to human plasma proteins in vitro [13, 14].
The estimated apparent volume of distribution was 235 L
following oral administration of pemigatinib 13.5 mg once
daily in patients with advanced malignancies [13, 14].

Extensive hepatic metabolism (primarily by CYP3A4)
followed by biliary excretion is the major clearance/elimina-
tion pathway for pemigatinib; renal clearance/elimination
of the drug is low [13, 14]. In a human mass balance study,
82.4 % of aradiolabeled pemigatinib dose was recovered in
faeces (1.4 % as unchanged drug); 12.6 % was recovered in
urine (1 % as unchanged drug) [13, 14]. M2 (O-desmethyl
pemigatinib) and its secondary metabolites (M7, M8, and
M?9) accounted for ~77% of the metabolite burden in faeces
and urine [20]. Among patients with advanced malignan-
cies receiving pemigatinib 13.5 mg once daily, the geometric
mean apparent clearance at steady state was 10.6 L/h; the
geometric mean elimination half-life was 15.4 h [13, 14, 21].

Systemic exposure to pemigatinib was not affected to a
clinically relevant extent by age (21-79 years), sex, ethnic-
ity/race or bodyweight (39.8-156 kg) [14, 20]. Similarly,
systemic exposure to pemigatinib was not affected to a clini-
cally significant extent by mild to moderate hepatic impair-
ment, mild to moderate renal impairment or end-stage renal
disease maintained on haemodialysis [14, 20, 22]. However,
compared to healthy matched controls with normal hepatic
or renal function, the geometric mean pemigatinib area
under the plasma concentration-time curve from time zero
to infinity (AUC,,_,) increased by 136% in patients with
severe hepatic impairment (total bilirubin >3 X ULN with
any aspartate aminotransferase), and by 59% in patients with
severe renal impairment [estimated glomerular filtration rate
(eGFR) 15-29 mL/min/1.73 m?] [14]. In both the EU [13]
and USA [14], therefore, the pemigatinib dose should be
reduced from 13.5 mg to 9 mg in patients with severe hepatic
or renal impairment.

In dedicated drug-drug interaction (DDI) studies [23],
coadministration of pemigatinib with a strong CYP3A
inhibitor (itraconazole 200 mg once daily) resulted in an
88% increase in the geometric mean pemigatinib AUC,,_,

while, conversely, coadministration of pemigatinib with
a strong CYP3A inducer (rifampin 600 mg once daily)
resulted in an 85% decrease in the geometric mean pemi-
gatinib AUC,,__,. Moreover, clinical DDI data-validated and
physiologically-based pharmacokinetic modeling predicted
a >50% increase and > 50% decrease in pemigatinib AUC
when coadministered with a strong or moderate CYP3A4
inhibitor or inducer, respectively [24]. Accordingly, in the
EU [13] and USA [14], concomitant use of pemigatinib
with moderate [14] or strong [13, 14] CYP3A inhibitors
should be avoided; if coadministration is unavoidable, the
pemigatinib dose should be reduced [13, 14]. Additionally,
concomitant use of pemigatinib with strong or moderate
CYP3A4 inducers should be avoided [14] or is not recom-
mended [13]; coadministration of the drug with St John’s
wort is contraindicated in the EU [13]. Consult local pre-
scribing information for further details of potential DDIs
involving pemigatinib.

4 Therapeutic Efficacy of Pemigatinib

The efficacy of pemigatinib as monotherapy in previ-
ously-treated adults with locally advanced or metastatic
CCA harbouring an FGFR?2 fusion or rearrangement has
been evaluated in FIGHT-202, an open-label, single-
arm, multinational, phase 2 study [25-27]. The initia-
tion of FIGHT-202 was prompted by the results of the
FIGHT-101 study in pan-cancer patients with FGF/FGFR
alterations and advanced malignancies (Sect. 2), in which
pemigatinib showed the most encouraging anti-tumour
activity in individuals with CCA harbouring FGFR?2
fusions or rearrangements [21]. Of note, FIGHT-202 was
a multicohort study that not only enrolled patients with
pretreated, advanced CCA who had FGFR?2 fusions or
rearrangements (cohort A; n = 107), but also those who
had other FGF/FGFR alterations (cohort B; n = 20) or
no FGF/FGFR alterations (cohort C; n = 18). Considera-
tion of efficacy outcomes in the off-label patient popula-
tions enrolled in cohorts B and C is beyond the scope of
this review; however, all 38 individuals were included
in the overall safety population of FIGHT-202 (n = 146)
(Sect. 5).

Eligible patients in cohort A of FIGHT-202 were aged
>18 years with: a histological or cytological diagnosis of
locally advanced or metastatic CCA; documented disease
progression following >1 prior systemic cancer therapy
(previous treatment with selective FGFR inhibitors was not
permitted); and a centrally-confirmed FGFR?2 fusion or rear-
rangement [25]. Additional entry requirements included: an
Eastern Cooperative Oncology Group performance status
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(ECOG PS) score of <2; radiologically measurable disease
according to Response Evaluation Criteria in Solid Tumours
(RECIST) version 1.1; serum phosphate less than or equal to
institutional upper limit of normal (ULN); and no clinically
significant corneal or retinal disorders [25].

All enrolled patients self-administered oral pemigatinib at
a starting dose of 13.5 mg once daily according to an inter-
mittent 21-day cycle (i.e. 2 weeks on/1 week off) until radi-
ological disease progression, unacceptable toxicity, with-
drawal of consent, or physician choice [25]. The primary
efficacy endpoint was the objective response rate [ORR;
i.e. the proportion of patients with a best overall response
(BOR) of a complete response (CR) or a partial response
(PR)], as assessed by independent central review according
to RECIST 1.1 [25].

The median age of the study population was 56 years,
61% of patients were female, 74% were Caucasian, 98% had
iCCA, 82% had metastatic disease, 95% had an ECOG PS
score of <1, and 61, 27 and 12% had received 1, 2 and >3
prior lines of therapy, respectively [25]. Of the 56 different
FGFR?2 fusion partners identified [most commonly BICCI,;
in 31 (29%) of the 107 patients], 42 (75%) were unique to
individual patients [25].

More than a third of the FIGHT-202 participants achieved
a durable objective response; nearly half had stable disease
(SD) [25-27] (Table 1). In this regard, the results of the

primary analysis [25] were substantiated by those of both
the updated [26] and final [27] analyses, with an ORR of
37% and a disease control rate (DCR) of 82% observed on
each occasion (Table 1). The majority of objective responses
were PRs (Table 1); the median best percentage change from
baseline in the sum of target lesion diameters at the time of
the final analysis was —28.4% (range — 100% to + 55%)
[n = 104 evaluable patients] [27]. The median time to first
response was 2.7 (range 1.4-3.9) months [25].

A reduction in tumour burden was apparent across all
patient subgroups assessed in exploratory analyses per-
formed at the time of the primary analysis, including those
based on gender, age, ECOG PS, presence or absence of
metastatic disease, FGFR2 rearrangement partner, and
number of prior lines of therapy [25].

Median progression-free survival (PFS) and overall
survival (OS) values were unchanged from the time of the
updated analysis to the time of the final analysis, being
7.0 and 17.5 months, respectively (Table 1). PFS values
were generally consistent across the same subgroups in
which ORR was assessed [25]. Interestingly, the results of
a post hoc analysis suggested that median PFS in patients
with advanced CCA and FGFR2 fusion or rearrange-
ment who enrolled in FIGHT-202 having received only
one prior line of therapy (i.e. those receiving pemigatinib
as a second-line treatment) was longer than that seen in

Table 1 Efficacy of pemigatinib in previously treated, unresectable, advanced cholangiocarcinoma with a fibroblast growth factor recep-

tor 2 gene fusion or rearrangement: results from the multinational, phase 2 FIGHT 202 study

Analysis (data cutoff date)

Primary [25] (22 Mar 2019)

No. of pts 107
15.4 [9.3-19.0%]
35.5°[26.5-45.4]

Median duration of follow-up [range] (mo)
ORR [95% CI] (% pts)

BORY (% pts)

CR 2.8

PR 32.7

SD 46.7

PD 14.9
DCR [95% CI] (% pts) 82 [74-89]
Median DOR [95% CI] (mo) 7.5[5.7-14.5]
Median PFS [95% CI] (mo) 6.9 [6.2-9.6]

Median OS [95% CI] (mo) 21.1 [14.8-NE]

Update [26] (7 Apr 2020) Final [27] (NR)

108* 108?
27.9 [4.9-37.2] 42.9[19.9-52.2]
37.0 [27.9-46.9] 37.0 [27.9-46.9]

37 3
333 34

454 45

14.8 15
82.4[73.9-89.1] 82.4[73.9-89.1]
8.1[5.7-13.1] 9.1 [6.0-14.5]
7.0 [6.1-10.5] 7.0 [6.1-10.5]

17.5 [14.4-23.0] 17.5 [14.4-22.9]

BOR best overall response, CR complete response, DCR disease control rate (CR + PR + SD), DOR duration of response, mo months, NE not
estimable, NR not reported, ORR objective response rate (CR + PR), OS overall survival, PD progressive disease, PFS progressions-free sur-

vival, PR partial response, pt(s) patient(s), SD stable disease

# Analysis includes an additional pt (in Japan) who was enrolled after the primary analysis

®Interquartile range
“Primary endpoint

4Per independent central review
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patients who, immediately before enroling in the trial,
had received two prior lines of therapy (i.e. those receiv-
ing a second-line treatment other than pemigatinib) [7.0
months (n = 65) vs 4.2 months (n = 39)] [28]. Similarly,
median PFS in patients receiving third-line treatment with
pemigatinib during FIGHT-202 was seemingly longer
than that observed in patients receiving third-line treat-
ment with systemic therapy before study enrolment [8.9
months (n = 30) vs 6.6 months (n = 13)] [29]. According
to another post hoc analysis, median OS was 30.1 months
in ‘responders’ (patients with either a CR or PR; n = 40)
versus 13.7 months in ‘nonresponders’ (patients with
either SD or progressive disease; n = 68) [26].

5 Tolerability of Pemigatinib

Oral pemigatinib was generally well tolerated by, and
had a manageable safety profile in, adults with previ-
ously-treated, locally-advanced or metastatic CCA in the
FIGHT-202 trial, almost three-quarters (73%) of whom
had FGFR?2 fusions or rearrangements [25, 26] (Sect. 4).
This section largely focuses on the results of the safety
analysis of FIGHT-202, which was conducted at the time
of the primary efficacy analysis [25]. The median duration
of pemigatinib exposure for the overall safety population
(n = 146) was 181 (range 7-730) days [14]. These find-
ings are supported and/or supplemented by those from a
recently updated pooled analysis of clinical trials of pemi-
gatinib (including FIGHT-202), in which a total of 635
patients with advanced malignancies received the drug at
a starting dose of 13.5 mg once daily, either on an inter-
mittent or continuous basis (hereafter referred to as the
‘pooled cancer population’) [14].

The most common grade 1-2 treatment-related adverse
events (TRAEs) in FIGHT-202 were hyperphosphatae-
mia, alopecia, dysgeusia, diarrhoea, fatigue, stomatitis,
dry mouth, nausea, decreased appetite, dry eye, dry skin,
arthralgia, constipation, palmar-plantar erythrodysaesthe-
sia (PPE) and pain in extremity [25] (Fig.1). The most
frequent grade 3 TRAE was hypophosphataemia (in 7%
of patients); the next most frequent grade 3 TRAEs were
stomatitis, arthralgia, PPE, diarrhoea and hyponatraemia
(Fig. 1). There were no grade 4 TRAESs, with the exception
of a single case of hyponatraemia (1%) [25].

Overall, 14%, 42% and 9% of FIGHT-202 participants
had pemigatinib dose reduction, dose interruption and per-
manent discontinuation due to treatment-emergent adverse
events (TEAESs), respectively [25]. Serious TEAEs occurred
in 45% of FIGHT-202 participants, the most common (n >
3 patients) being: abdominal pain and pyrexia (each n =
7); cholangitis and pleural effusion (each n = 5); and acute

Hyperphosphataemia
Alopecia
Dysgeusia
Diarrhoea

Fatigue H
Stomatitis  [EEEE

Dry mouth
Nausea [
Decreased appetite [
Dry eye [

Dry skin

Arthralgia EE3
PPE [

[l Grades1-3

@l Grade 3only
Constipation @

Pain in extremity

0 10 20 30 40 50 60
Incidence (% of patients)

Fig.1 Most common (incidence >10%) grade 1-3 treatment-related
adverse events in the FIGHT-202 trial [25]. PPE palmar-plantar
erythrodysaesthesia, @ = zero incidence of grade 3 treatment-related
adverse events

kidney injury, cholangitis infective, failure to thrive, hyper-
calcemia, hyponatremia, small intestinal obstruction and
urinary tract infection (each n = 3) [14, 25]. Fatal TEAEs
occurred in 4.1% of FIGHT-202 participants; however, none
were deemed to be related to the drug [25].

Phosphorus imbalances were evaluated as notable, drug-
related adverse events of special interest (AESIs) in clini-
cal trials of pemigatinib [30]. Hyperphosphataemia is an
expected pharmacodynamic effect of FGFR inhibitors, such
as pemigatinib (Sect. 2). In FIGHT-202, 60.3% of pemi-
gatinib recipients experienced hyperphosphataemia, regard-
less of cause [25]; the median time to onset was 15 days.
Of note, all episodes of hyperphosphataemia were mild-to-
moderate (grade 1-2) in severity, and were managed using
several strategies, including dietary phosphate restriction,
phosphate-lowering therapy and pemigatinib dose modifi-
cations [25]. Hyperphosphataemia (defined as a laboratory
value > ULN) was reported in 93% of patients in the updated
pooled cancer population and had a median time to onset of
8 days [14]. One-third (33%) of patients required phosphate-
lowering therapy [14].

Whereas hyperphosphataemia is a known on-target side
effect of FGFR inhibitors, such as pemigatinib, hypophos-
phataemia reported in clinical trials of these agents, such
as FIGHT-202, may reflect the overcorrection of elevated
phosphorous levels through the use of phosphate-lowering
therapy and/or decreased nutrient intake as a result of other
adverse events, such as stomatitis [19]. In FIGHT-202,
23% of pemigatinib recipients experienced hypophos-
phataemia, regardless of cause; 12% experienced grade 3
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hypophosphataemia, irrespective of causality. There were
no cases of grade 4 hypophosphataemia [25].

Serous retinal detachment (SRD) encompassing reti-
nal pigment epithelial detachment (RPED) and nail toxic-
ity have also been evaluated as AESIs in clinical trials of
pemigatinib [30]. In FIGHT-202, 4% of pemigatinib-treated
patients experienced SRD-related TEAEs. All such events
were mild-to-moderate (grade 1-2) in severity, with the
exception of a single grade 3 event that was classified as
being of rhegmatogenous origin and unrelated to treatment
[25]. RPED was observed in 11% of patients in the updated
pooled cancer population, with grade 3—-4 RPED reported
in 1.3% of patients [14]. The median time to first onset of
RPED was 56 days; it led to pemigatinib dose reduction,
dose interruption and permanent discontinuation in 1.3%,
3.1% and 0.2% of patients, respectively. Among patients
requiring pemigatinib dose modification for RPED, 76% had
their RPED resolved or improved to a grade 1 level of sever-
ity [14]. Nail toxicities were seen in 62 (42%) of FIGHT-202
participants, with the most common (incidence > 3%) being
nail discolouration (9.6%), onychomadesis (9.6%), onych-
olysis (8.9%), nail dystrophy (7.5%), paronychia (6.8%),
onychoclasis (6.2%) and nail disorder (3.4%) [25]. Grade
> 3 nail toxicities occurred in three (2%) of patients [paro-
nychia, onychoclasis and nail disorder (each n = 1)] [25, 30].
The median time to onset of nail toxicity was 6.0 months.
Nail toxicities leading to pemigatinib dose reductions and
interruptions occurred in five (3%) and six (4%) of the 146
patients, respectively [25].

The longer-term tolerability profile of pemigatinib as
assessed at the time of both the updated [26] and final [27]
efficacy analyses, was consistent with that in the shorter-term,
as assessed at the time of the primary efficacy analysis [25];
no new safety signals were identified [26, 27].

6 Dosage and Administration
of Pemigatinib

In the EU [13], oral pemigatinib is conditionally approved as
monotherapy for the treatment of adults with locally advanced
or metastatic CCA with a FGFR?2 fusion or rearrangement
that have progressed after > 1 prior line of systemic therapy.
Similarly, in the USA [14], pemigatinib received accelerated
approval for the treatment of adults with previously treated,
unresectable locally advanced or metastatic CCA with a
FGFR2 fusion or other rearrangement.

The recommended intermittent dosing schedule of pemi-
gatinib is 13.5 mg orally once daily for 2 consecutive weeks
followed by 1 week off therapy in 21-day cycles; treatment
should be continued until disease progression or unacceptable
toxicity occurs [13, 14]. Tablets should be swallowed whole,
with or without food [13, 14].

A\ Adis

Consult local prescribing information for further details
pertaining to the use of pemigatinib, including: monitor-
ing and management strategies for hyperphosphataemia,
hypophosphataemia and SRD/RPED; recommended dose
modifications for managing potential DDIs; and its use in
special populations.

7 Current Status of Pemigatinib in Advanced
Cholangiocarcinoma

Pemigatinib is a once-daily, oral, small molecule, potent and
selective, ATP-competitive, reversible inhibitor of FGFR1-3
(Sects. 2 and 3). Over the course of the open-label, single-
arm, multinational, phase 2 FIGHT-202 study, previously
treated adults with locally-advanced or metastatic CCA
(almost exclusively iCCA) harbouring an FGFR2 fusion
or rearrangement who received pemigatinib achieved an
ORR of 37%, a DCR of 82%, a median PFS of 7.0 months
and a median OS of 17.5 months (Sect. 4). Of note, the
mechanisms of acquired resistance to pemigatinib reflected
those to other ATP-competitive, reversible FGFR inhibitors
in FGFR2-rearranged CCA [31]. Pemigatinib was gener-
ally well tolerated and had a manageable safety profile in
FIGHT-202; as expected, hyperphosphataemia (exclu-
sively grade 1-2 in severity) was the most common TRAE
(Sect. 5).

Based on early (initial) findings from FIGHT-202, pemi-
gatinib became the first molecularly targeted therapy to be
approved for use in the setting of pretreated, unresectable
or advanced CCA with an FGFR2 fusion or rearrangement
[1] (Sect. 1). Continued approval of this agent is depend-
ent upon further demonstration of its clinical benefits in
FIGHT-302 [8], an additional (confirmatory) trial that is
currently ongoing. Begun in June 2019, FIGHT-302 [8]
(NCT03656536) is an open-label, randomized, global, phase
3 study comparing the efficacy and safety of pemigatinib
versus that of traditional standard-of-care cisplatin plus gem-
citabine combination chemotherapy (CisGem) in the first-
line treatment of patients with advanced CCA with FGFR2
rearrangements [8]. The primary endpoint is PFS; secondary
endpoints include ORR, DCR and OS. Importantly, because
ocular toxicities can occur with FGFR inhibitors, FIGHT-
302, unlike previous studies of pemigatinib (including
FIGHT-202) [14], will incorporate comprehensive ophthal-
mic examinations at screening and after every three cycles,
or as clinically indicated, during the study [8]. Target enrol-
ment is 432 participants, and the estimated primary comple-
tion and study completion dates are October 2027 and July
2028, respectively. Of note, China is one of the participating
countries in FIGHT-302, and an encouraging and durable
survival benefit of pemigatinib has been seen in Chinese
patients in a phase 2 bridging study of FIGHT-202 [32, 33].
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The approvals of pemigatinib in the EU and USA are
acknowledged in the latest update of the ESMO clinical
practice guideline for the diagnosis, treatment and follow-
up of biliary tract cancer, as is the approval of futibatinib
(an irreversible inhibitor of FGFR1-4) in the USA [1]. The
update also acknowledged the approval of infigratinib, a sec-
ond reversible inhibitor of FGFR1-3, in the USA [1]; how-
ever, the manufacturer has since withdrawn this agent from
the market in this region [34]). According to the ESMO
advice, FGFR inhibitors (where available) are recom-
mended for the treatment of patients with FGFR2 fusions
whose (advanced) disease has progressed after > 1 prior
line of systemic therapy [1]. In addition, pemigatinib and
futibatinib are considered useful as subsequent-line thera-
pies for unresectable and metastatic CCA with FGFR2
fusion or rearrangement that has progressed after primary
treatment, according to the current NCCN clinical practice
guideline on biliary tract cancer [35]. ESMO and NCCN
guidelines both recommend routine molecular profiling of
patients with advanced CCA using next-generation sequenc-
ing [36]; practical approaches to FGFR2 testing (focusing
on which patients to test, when and how) are discussed in
detail elsewhere [37].

Future aims for pemigatinib include establishing its effi-
cacy and safety relative to other selective FGFR inhibitors
in the intended patient population, and its safety, effective-
ness and cost-effectiveness in clinical practice. In terms
of currently available data, pemigatinib did not differ
significantly from futibatinib with respect to efficacy out-
comes, based on an unanchored matching-adjusted indirect
comparison (MAIC) of their respective single-arm phase
2 registrational studies (FIGHT-202 and FOENIX-CCA2,
respectively [8]) [38]. The results of an anchored MAIC
of pemigatinib versus futibatinib using data from their
ongoing CisGem-controlled phase 3 confirmatory trials
(FIGHT-302 and FOENIX-CCAZ3) are therefore awaited
with interest, as are, ultimately, findings from appropri-
ately designed head-to-head studies. Recently reported
data from the global pemigatinib expanded access program
(EAP) indicate the safety of the drug in a real-world set-
ting is consistent with that observed in FIGHT-202 [39].
Further studies evaluating not only the safety, but also the
effectiveness of pemigatinib in clinical practice are desir-
able. Regarding its cost-effectiveness, pemigatinib has
been approved for use within the National Health Service
in England and Wales [40] and Scotland [41]. Pharmaco-
economic studies focusing on other countries where the
drug is available are warranted.

Presently, therefore, pending completion of FIGHT-
302, pemigatinib provides a valuable targeted therapy
for pretreated patients with advanced CCA harbouring a
FGFR?2 fusion or rearrangement.

Data Selection Pemigatinib: 304 Records

Identified

Duplicates removed 4

Excluded during initial screening (e.g. press releases; 40
news reports; not relevant drug/indication; preclinical
study; reviews; case reports; not randomized trial)

Excluded during writing (e.g. reviews; duplicate data; 219
small patient number; nonrandomized/phase 1/2 trials)

Cited efficacy/tolerability articles 8
Cited articles not efficacy/tolerability 33

Search Strategy: EMBASE, MEDLINE and PubMed from 1946
to present. Clinical trial registries/databases and websites were
also searched for relevant data. Key words were pemigatinib,
pemazyre, IBI-375, INCB-054828, Cholangiocarcinoma, cholan-
giocellular carcinoma, bile duct neoplasms. Records were limited
to those in English language. Searches last updated 8 Jan 2024

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11523-023-01024-x.
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