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Purpose and summary of document

The aim of this document is to provide clinical staff with guidance on the FGFR2 gene fusion
testing pathway.

The guidance is relevant to all staff involved with the management of patients with locally
advanced or metastatic cholangiocarcinoma.

These patients may be eligible to receive pemigatinib, an oral tyrosine kinase inhibitor, if their
tumour is found to have a FGFR2 gene fusion. This guideline summarises the prescribing
information and recommended baseline investigations and on-treatment monitoring
requirements for this drug.
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FGFR2 gene fusion testing request algorithm

Mewly dizgnosed Relapsed Known locally
s 5 cholangiocarcinoma advanced/metastatic
cholangiocarcinoma (any stage] following surgical resection cholangiocarcinama under
Upfront preparation of slides for oncology
genetic testing
MDT confirms suitability for FGFR2 testing Oncologist confirms

suitability for FGFAZ testing

g .

Clinical team complete FGFAR2 gene fusion reguest form and emails to pathology [ab storing histology specimen

4

Pathology laboratory prepares slides [if not performed upfront) and sends to AWGL

4

AWMGS perform FGFRZ gene fusion testing using FISH analysis (TAT: 12 calendar {days)

4

AWMGS uploeds FGFR2 gene fusion report to Welsh Clinical Portal and emails FOF file to

requeastar]s)
FGFR2 gene fusion identified F&GFR2 gene fusion not identified
To receive pemigatinib, the following criteria must be Patient not eligible for treatment with
met: pemigatinik

1. Locally advanced/metastatic cholangiocarcinoma
wihich has progressed sfter at least one prior line
of systemic therapy

2. Opthalmological examination, including optical
coherence temography [OCT) prior to initiation of
therapy

Offer standard of care treatment

Continue pemigatinib until disease progression or
umacceptable toxicity or patient choice to stop treatment

See guideline for on-treatment monitoring requirements
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Background

Cholangiocarcinoma is a type of cancer that develops from the epithelial lining of the bile
ducts. It has historically been reported as a rare cancer although both the global and UK
incidence rates are increasing; the age-standardised incidence in England in 2017 was
reported at 4.3 per 100,000 (Genus et al., 2019). It represents a group of heterogeneous
tumours, classified as intrahepatic or extrahepatic (perihilar or distal) based on the location
of the tumour within the biliary tract. Surgery remains the only curative treatment however
this is an option for only around 30% of patients with a 60% relapse rate (Banales et al., 2020).

First-line treatment for locally advanced or metastatic cholangiocarcinoma is gemcitabine and
cisplatin combination chemotherapy (Valle, 2010). There is no clearly established standard-
of-care treatment after failure of first-line chemotherapy, and the efficacy of second-line
chemotherapy regimens for advanced biliary cancer remains low (Lamarca et al., 2020;
Lamarca & Valle, 2020). Current second-line treatment options include chemotherapy with
folinic acid, 5-fluorouracil and oxaliplatin (FOLFOX) plus active symptom control (ASC) (Lowery
et al., 2019); if further chemotherapy is not deemed suitable, ASC alone is offered. Treatment
options for cholangiocarcinoma have not improved in over a decade.

Comprehensive genomic profiling has identified several potentially actionable oncogenic
alterations in patients with cholangiocarcinoma. The fibroblast growth factor receptor (FGFR)
family comprises several subtypes of transmembrane tyrosine kinase receptors, FGFR 1-4
(Ross et al., 2014). Somatic alterations in FGFR genes can lead to aberrant FGFR signalling,
which can drive tumorigenesis by enhancing cellular proliferation, migration, survival and
invasion, as well as angiogenesis. In cholangiocarcinoma, FGFR2 gene fusions and
rearrangements are found almost exclusively in intrahepatic tumours, occurring in 10-16% of
patients (Graham et al., 2014).

NICE has recently recommended pemigatinib, within its marketing authorisation, as an option
for treating adults with locally advanced or metastatic cholangiocarcinoma with an FGFR2
fusion or rearrangement that has progressed after systemic therapy (NICE, 2021). Appendix
1 provides further detail on these decision, taken from the NICE final appraisal document. It
should be noted that to be eligible for pemigatinib, patients will be identified by the presence
of an FGFR2 variant and not by the anatomical subtype of cholangiocarcinoma; it may be used
in both intrahepatic and extrahepatic cholangiocarcinoma.

Pemigatinib is a selective, potent, oral competitive tyrosine kinase inhibitor (TKI) of the
FGFR1, FGFR2, and FGFR3 receptors (Liu et al., 2015). The FIGHT-202 study evaluated the
safety and anti-tumour activity of pemigatinib in patients with locally advanced or metastatic
cholangiocarcinoma, with or without FGFR alterations (Abou-Alfa et al., 2020). This was a
phase 2, single-arm, non-randomised, open label study in people with advanced or surgically
unresectable cholangiocarcinoma that had not responded to previous therapy. The clinical
evidence from the latest available data cut-off (March 2019) suggests a median progression-
free survival of 6.9 months and the median overall survival of 21.1 months. As this is a single-

Date: 02/05/24 Version: 3.0 Page: 5 of 26




Paper Ref:

Wales Cancer Network

FGFR2

arm study, it does not provide evidence of the relative effectiveness of pemigatinib compared
with current treatment options.

However the NICE appraisal document acknowledges that performing studies for advanced
chemo-refractory cholangiocarcinoma is difficult because of the rarity of this cancer (NICE,
2021). There is an urgent unmet need for people with advanced cholangiocarcinoma with
FGFR2 fusions or rearrangements after systemic chemotherapy; access to pemigatinib
therefore represents an opportunity for further disease-modifying treatment in this
population (NICE, 2021).

Eligibility criteria for FGFR2 gene fusion testing

Given the aggressive nature of cholangiocarcinoma and that most patients present with
advanced disease, the All Wales Genomics Oncology Group (AWGOG) recommends the
upfront testing of all newly diagnosed cholangiocarcinoma (regardless of stage and
anatomical site) in patients deemed suitable for treatment. This approach aims to identify
patients who are eligible to receive pemigatinib at the earliest opportunity in the treatment
pathway.

It is appreciated that histological confirmation of cholangiocarcinoma can be diagnostically
challenging. The need for FGFR2 gene fusion testing should be discussed at the diagnostic
MDT with the decision to proceed based on the clinical, radiological and histopathological
features of the individual case. If the patient has undergone surgery, testing should be
preferentially performed on the surgical specimen. Cytological cell blocks can be tested if
solid tissue is not available. Wherever possible, upfront preparation of slides for genetic
testing should be performed at the time of initial morphological assessment. Use of IHC
should be limited on liver cores containing morphological adenocarcinoma in order to
preserve tissue for biomarker testing.

Patients diagnosed with cholangiocarcinoma prior to the implementation of routine FGFR2
testing should have genetic testing performed at an appropriate time in the pathway e.g. at
the point of relapse for patients initially treated with surgery or as soon as possible for
patients with locally advanced or metastatic disease who have received first-line systemic
treatment.

As pemigatinib is a second-line treatment, it may not be necessary to wait for the results prior
to referral to an oncologist. However MDTs should have an agreed process in place
regarding which team member(s) is responsible for receiving and signing off FGFR2 gene
fusion test results to ensure the FGFR2 status is documented appropriately in the patient
record.

It is not necessary for patients to sign a consent form in order to proceed with FGFR2 gene
fusion testing. However, where appropriate, the clinical team should inform the patient as to
the rationale for testing and the likelihood of detecting a FGFR2 gene fusion.
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FGFR2 gene fusion testing request process

FGFR2 gene fusion testing is performed on the diagnostic histological specimen which
requires preparation (slide cutting and tumour assessment) by the local pathology laboratory
storing the sample. The slides should then be sent to the All Wales Medical Genomics
Laboratory (AWGL) in Cardiff for analysis. Requests should therefore not be made directly to
the AWGL as samples are not stored here and histopathology services are unavailable in
this laboratory.

Testing should be made using the appropriate AWGL request form which is available under
the ‘Cholangiocarcinoma’ section of the ‘Solid Tumour’ tab
https://medicalgenomicswales.co.uk/index.php/health-professional-information/a-z-of-
services#Solid

The patient demographic information and requestor’s name and email address should be
entered in the appropriate sections. In order to reduce turnaround times, it is recommended
that the form is then emailed to the local pathology laboratory storing the diagnostic
specimen which is to be tested. The majority of laboratories now have generic emails
addresses, the accounts for which are checked on a daily basis (see table 1). If a generic
address is not available, the request should be sent to a named individual at the local
pathology laboratory who knows to expect the request and initiate the required sample
preparation, thus avoiding unnecessary delays.

University Healthboard Generic email address(es)

Aneurin Bevan ABB.HistReferral RGW@wales.nhs.uk

Betsi Cadwaladr BCU.CellPathMolecular@wales.nhs.uk

Cwm Taf Morgannwg CTM.CellularPathologyMolecularRequests@wales.nhs.uk

Cardiff and Vale mg.cellpath@wales.nhs.uk

Hywel Dda WWGH.Histology@wales.nhs.uk (laboratory)
HDD.Secretaries@wales.nhs.uk (secretaries)

Swansea Bay SBUResearch.Histology@wales.nhs.uk

Table 1: Generic email address details for healthboards
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N.B. It is not necessary to ask the patient to sign the test request form to indicate their
consent for the test to be undertaken. This is a standard pre-printed AWMGS request form.

The pathology laboratory should prepare the sample in line with the AWGL recommendations
(see ‘Histopathological sample preparation requirements’ section). The laboratory should
complete the request form and send a paper copy of the form with the prepared slides
directly to the AWGL as soon as possible.

Upon receipt of the sample at AWGL, the result will be available within 14 calendar days. Hard
copies of the report will be emailed to the requesting clinician (as listed on the request form)
as a PDF file and also uploaded to the Welsh Clinical Portal system.

The contact details for the AWGL are as follows:

All Wales Genetics Laboratory

Institute of Medical Genetics

University Hospital of Wales

Heath Park

Cardiff CF14 4XW

Telephone: 02921845347

Email address: Admin.Genetics.cav@wales.nhs.uk
Website: http://www.medicalgenomicswales.co.uk
Opening hours: Monday — Friday 8.30am — 5:00pm

FGFR2 gene fusion testing for privately funding patients

FGFR2 gene fusion testing is a WHSSC-funded service and is routinely available for
cholangiocarcinoma patients in Wales. However, it is also available for privately funding
patients. Please contact the AWGL directly for further details.
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Histopathological sample preparation requirements

The local pathology laboratory housing the diagnostic specimen should prepare the sample
as follows before sending the slides to AWGL with the request form:

1 x H&E stained slide with area of highest

neoplastic cell content CLEARLY circled
FISH requirements

3 x 3-4 um sections (singly mounted) on
charged/adhesion slides for FISH testing

Please note that AWGL will be returning all unused slides to the referring pathology laboratory
to file as part of the archive.

Cytopathological sample preparation requirements

In cases where there is not enough cytological material to create a histological cell block for
the histopathological sample preparation requirements above but the MDT opinion is that
the case clinically and radiologically fits with that of a cholangiocarcinoma, the local pathology
laboratory can provide a cytological sample instead. It is preferable to have at least 100 cells
in the preparation, however this should not impede a pathology laboratory from sending
slides for FGFR2 gene fusion testing.

The local pathology laboratory housing the diagnostic specimen should prepare the sample
as follows before sending the slides to AWGL with the request form:

FISH requirements 2 x air-dried cytospin prepared samples on
charged/adhesion slides for FISH testing
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The cytospin slides should be air-dried and no fixative used. If sample has been placed into a
cytological fixative prior to the cytospin slides being created, please make AWGL aware on
the request form.

Please note that AWGL will be returning all unused slides to the referring pathology laboratory
to file as part of the archive.

Interpreting a FGFR2 gene fusion test result
The following section provides information on how to interpret the genetics report.

Appendix 2 includes examples of FGFR2 gene fusion reports.

1. FGFR2 gene fusion/rearrangement identified

The ‘Karyotype’ comment will state that the patient may respond to FGFR2 inhibitors and that
a FGFR2 gene rearrangement has been detected.

The report will give further information about the implications for treatment e.g. Patients
with cholangiocarcinoma harbouring a FGFR2 gene rearrangement have been reported to
respond to treatment with a FGFR2 inhibitor. Pemigatinib is recommended as an option for
treating locally advanced or metastatic cholangiocarcinoma with a FGFR2 fusion or
rearrangement that has progressed after systemic therapy in adults.

2. No FGFR2 gene fusion/rearrangement detected

The ‘Karyotype’ comment will state that the patient has a reduced likelihood of response to
FGFR2 inhibitors as no evidence of a FGFR2 gene rearrangement has been detected.

The report will give further information about the implications for treatment e.g. Current
clinical evidence suggests that this patient would be unlikely to benefit from treatment with
FGFR2 inhibitors.

If a FGFR2 gene fusion is not identified, the patient is not eligible for treatment with
pemigatinib. The treating clinician should consider whether the patient is a suitable candidate
for any alternative treatments (including clinical trials) or offer best supportive care.

3. No FGFR2 gene fusion/rearrangement detected despite low neoplastic cell content

The ‘Karyotype’ comment will state that the patient has a reduced likelihood of response to
FGFR2 inhibitors as no evidence of a FGFR2 gene rearrangement has been detected.
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The report will give further information about the implications for treatment e.g. The low
neoplastic cell content of this sample was noted during analysis but the cellularity was
sufficient to exclude the presence of a FGFR2 gene rearrangement. Current clinical evidence
suggests that this patient would be unlikely to benefit from treatment with FGFR2 inhibitors.

If a FGFR2 gene fusion is not identified, the patient is not eligible for treatment with
pemigatinib. The treating clinician should consider whether the patient is a suitable candidate
for any alternative treatments (including clinical trials) or offer best supportive care.

4. Failed report - insufficient material for FISH analysis
The ‘Karyotype’ comment will state that the FGFR2 FISH test failed.

This reason for test failure will be given and appropriate next steps described e.g. the
neoplastic cell content, cellularity or tissue quality was insufficient for this FISH analysis. If an
alternative sample is available, we would be happy to test tissue from an alternate block.

Additional material will be required in order to proceed with any further analysis. This may
require a dialogue between the requesting clinician, local pathology laboratory and AWGL to
ascertain whether a further biopsy is clinically indicated or technically possible.

Paper Ref:
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It may not be possible to establish the FGFR2 status using the histological tissue testing
approach if a re-biopsy is not possible/appropriate or if repeated testing attempts fail;
pemigatinib cannot be prescribed in this situation.

Eligibility criteria for treatment with Pemigatinib

The patient must meet the following criteria in order to receive pemigatinib:

1. Diagnosis of locally advanced or metastatic cholangiocarcinoma which has
progressed after at least one prior line of systemic therapy*

2. Evidence of a FGFR2 gene fusion in tumour specimen

3. Opthalmological examination, including optical coherence tomography (OCT) prior to
initiation of therapy.

*The indication for treatment is specified within the SPC for pemigatinib; it does not specify
whether patients are eligible for treatment if first-line therapy is discontinued to due toxicity
as this was not an inclusion criteria in the clinical trials. However, in such instances
pemigatinib should be considered if no suitable alternative first-line therapy is available.

The patient should provide written consent to treatment prior to cycle 1.

Date: 02/05/24 Version: 3.0 Page: 11 of 26




Paper Ref:

Wales Cancer Network

FGFR2

Pemigatinib prescribing information

Detailed prescribing information is provided in appendix 3.

Treatment with pemigatinib should continue until disease progression, or unacceptable

toxicity develops, or if the patient chooses to stop treatment.

Baseline investigations and on-treatment monitoring for pemigatinib

Table 2 summarises the required baseline investigations and on-treatment monitoring for
patients receiving pemigatinib.

Pemigatinib can cause hyperphosphataemia and hypophosphataemia. Management advice

for this toxicity is summarised in appendix 3 with a patient information leaflet on dietary
advice provided in appendix 4.

Pregnancy test

Investigation Baseline On-treatment
Bloods FBC v Every 3 weeks
U+Es and LFTs v Every 3 weeks
Serum calcium and v At 2 week toxicity
phosphate check, and every 3
weeks
Ophthalmology Opthalmological v Every 2 months for the
examination including first 6 months of
optical coherence treatment, then every
tomography (OCT) 3 months thereafter,
and urgently at any
time if visual
symptoms develop
Imaging Radiological imaging As per local As per local guidelines
of disease status guidelines — minimum every 3
months or as clinically
indicated
v

Table 2: Baseline and on-treatment monitoring
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Appendix 1 Summary of NICE clinical

pemigatinib

effectiveness evidence for

NICE approved pemigatinib from clinical data from one study suggesting it may be more
effective than current treatments. FIGHT-202 was a phase 2, single-arm, non-randomised,
open label study in people with advanced or surgically unresectable cholangiocarcinoma that
had not responded to previous therapy.
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Only cohort A of FIGHT-202, which included people with FGFR2 fusion or rearrangement, was
relevant to the NICE appraisal. The committee noted that, because FIGHT-202 was a single-
arm study, it did not provide evidence of the relative effectiveness of pemigatinib compared
with current treatment options. But it acknowledged that doing studies for advanced
chemorefractory cholangiocarcinoma is difficult because of the rarity of this cancer. It
concluded that, in the absence of direct evidence, indirect comparisons were needed to
assess the relative effectiveness of pemigatinib compared with the comparators.

The ERG highlighted that cohort A of FIGHT-202 was a subset of the population in the
marketing authorisation. It highlighted that 98% of people in cohort A had intrahepatic
disease. However, the marketing authorisation and the NICE scope include people with non-
intrahepatic disease. The company stated that there is no biological reason that pemigatinib
would not provide benefit to people with non-intrahepatic cholangiocarcinoma with FGFR2
fusion or rearrangement. The clinical experts advised that about 40% of people with advanced
cholangiocarcinoma have intrahepatic disease. However, they explained that, in advanced
cancer, it is difficult to differentiate intrahepatic disease from other subtypes. They advised
that FGFR2 fusion or rearrangement can be present in non-intrahepatic disease but it is
uncommon. To be eligible for pemigatinib, people will be identified by the presence of an
FGFR2 fusion or rearrangement and not by the disease subtype. The committee concluded
that the population in cohort A of FIGHT-202 was appropriate for decision making. The
comparative evidence from ABC-06 is appropriate for decision making but has limitations.

No studies directly compared pemigatinib with treatments currently used in the NHS. The
main comparative evidence was from ABC-06. This was a phase 3, randomised, open label
study of mFOLFOX+ASC or Best Supportive Care (BSC) alone for people with locally advanced
or metastatic biliary tract cancers previously treated with gemcitabine plus cisplatin
chemotherapy. Not knowing the FGFR2 mutation status in the ABC-06 population was a
significant limitation but its relevance as a prognostic marker remains uncertain. The
committee acknowledged that because of the rarity of the cancer, the data on the
comparators from ABC-06 were the best available evidence.

In the absence of direct comparative evidence, the estimate of the relative treatment effect
of pemigatinib compared with mFOLFOX+ASC and BSC alone was based on an unanchored
matching adjusted indirect comparison of patient-level data from FIGHT-202 and data from
ABC-06. The weightings were derived using a propensity score logistic regression model
adjusted for selected prognostic factors. The weighted hazard ratios for overall survival and
progression-free survival are considered confidential by the company and exact results have
not been reported. In general, the results were more favourable for pemigatinib. The hazard
ratio for overall survival was lower for pemigatinib compared with mFOLFOX+ASC and BSC
alone. The hazard ratio for progression-free survival was also lower for pemigatinib compared
with mFOLFOX+BSC. The committee concluded that the matching adjusted indirect
comparison suggests pemigatinib was more effective than the comparators, but that this was
uncertain.
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Appendix 2 Examples of FGFR2 genetic testing reports

1. ‘FGFR2 rearrangement detected’ report

- feddygol medical
k.WASA[JA!rPII( YHMRAU WN |r|n WALES

Cytogenetics Section
Genetic Diagnostic Laboratory
Mot Sperified
Nin
Mot Specified
CYTOGENETIC ANALYSIS
e JONES Luh N MILEE6)
A Dumi Dhaie of Bk g1 74 L7208
At 1 dummy sdiress record PNHS N 1112123334
gl Mot Specified
Wank Clise:.  OPD
SAXT BEX Cumstilar Mot Specified
Sanple Tip= Malignancy Tissue Sab-lype Hinpsy sfides
Ealacatume Cholungiocnrein sms Duie Collecisd: 31K/ 2021
Dt Received JLMBI202T

REPORT

Kanyeaype: This patient may respond tn FGFR2 inhibitors. Evidence of n FGFR2 gene
resrmangement detecied.

Reason far refermt: FOFR2 gene-fision analysis requested on ihis ## ssmple.

Fhuorescence m site hybradisatian (FESH) analysis was camed out on the fumour sample provided from thes
patient (block no- #). The aren of highest neoplastic cell content {estimated ot #94), as assessed by a
pathologist, was snalysed using the Fytovision Zytalight SPEC FGFR2 dual colour break spart prabe.

FISH analysis showed evidence of a FGFR2 gene resmangement in ##/## (%) nucles cxamined

Patients with Chisangiocarcinanss harbowring 3 FGFR2 gene resmungement have been reparted to respoesd
o treatment with a FGFRY inhibitor. Nemigutin is recommended as an aption for reating locally
advanced or metastatic cholangiocarcinuma with o FGFR2 fission or rearrangensent that has progressed
after systemac therapy in adults (1.2}

The reported resutts an: dependent upan the mnatysed fissue representing the molecular makeup of the
fumousr in this patient,

. feddygol medical
|WA§J\NA(YPI|'...fMNlJ ‘Wﬂ'lﬂvlr? FOR WALES

Cyrogenerics Section

Genetic Dingnostic Laboratory
Technscal information:
FGFR2 FISH analysis method: Mease note that this FISH test has pot been accredsted by UEAS. FISH
stisdlies on @ ménimum of 100 cells and @ scan of the marked area, using the Zyiovision ZyioLight SPEC
FGFR2 dual colour bresk apart probe. Partmer genes cunmot be identified i resmangement posi
samples using these probes. Laboraiory guidelines state that if the sverage porcemt positive cells is <15%,
the sample is considered negative. [fthe aversge percent positive cells & = 15% the samgle & considered
positive

The implication of this result for this paticnt should be determined in the context of this patient’s. full
clinical detils.
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2. ‘FGFR2 rearrangement not detected’ report

feddygol medical
GWASAMAETH » GY¥HMAU I'|Il'-'lr[ FOR WALES

Lyregenetics Section
Genetic Diagnestic Laboratary
Mot Specificd
Nin
Mot Spesificd
CYTOGENETIC ANALYSIS
e JONES Labs Ko M2L-S860)
A Dami Duteof et Q112018
Addibreza I dummy sdidress record INHS N
Hispial
Woand Clirc:
SASTREX Cumstaftan
Samgle Typs: Mualignancy Tissue Sab-type Binpry slides
it (“halangioearcinama Tt Collectad - 3182021
Duits Reeoval:  J1MIRI2021

REFORT

Karyedypes This patient hus o reduced Ekelibood of response to FGFRY inhibitors. No evidence of 0
FGFRI geme rearrangement detected.

Reasom for referml: FOFR2 gene- fission analysis requested un this ## sample.
Fhuorescence i sita hybridisation (FISH) analysis was camiod vet on the tumear sample provided from this

ptient (hiock mo. #). The area of highest nooplastic cell content {estimated ot #94), s assessed by a
puthalogist, was analysed using the Zytovision ZytoLight SPEC FGFR dual colour hresk apart probe.

FISH analysis shawed no evidence of a nearmmgerest of the FGFR2 gene with this probe.

#Capy mumber changes of the FGFR2 probe were deiected. however the clinical significance i not knavn
at the present time §

Ciarrers climicnl evidence suggests that this patiens would be unlikely to bencfit fram trestment with
FGFR2 inkibétors 1),

The reported results an: dapendent upsn the anabysed tissue representing the melecular makeup of the
tumowr in thes patient.

feddygol medical
GWASAMAETH | GYMAL Mr:nwr( FOR WALES

ics Section
Genetic Diagnostic Labormary

Technical information:

FGFR2 FISH anabysis method: Please note that this FISH test has ot been sceredited by URAS. FISH
studdies an 2 minimum of 100 cells and 2 scan of the marked arca, using the Fytovisian ZytoLight SPEC
FGFR2 dual colour break apart probe. Partner genes cannat he identified in resmangement-positive
samples using these prabes. Labortory gusdelines state that if the sverage percent positive cells is <15%,
the sample is considered negative. If the average peroent positive cells is 1 5% tbe sanmple & considened
positive.

The implication of this result for this hould be o d im
chirvical detxils.

t o this patient's full

References:
1) Refercnces re treatment response: FGFR2 - Abou-Alfa GK, Sshai V, Hollebeoque A, ct al. Poamigating
fir previously treated, locally advanced of metastatic shalangiccarcinama: o mubticenre, open-fahel, phase
2 sufy. Eancet Oncal. 2000: 215 p&71-84.

Enail report ta:

Cywrgemricss nnnnh Jones Hed of Sextion: Hilly Lewis Repost Date 31BE2021

3. ‘No FGFR2 rearrangement detected despite low neoplastic cell content’ report

feddygol medical
GWASANAETH | GYMALW M‘rl’\wlLi FOR WALES

Cytogenerics Section
Genetic Diagnostic Laboratory
Mot Specified
Nin
Mot Specificd
CYTOGENETIC ANALYSIS
M JONES Lih Mo MZL-5B60
A Dupnsi Dol Hinks g0 12018
Adidia | dummy address record BHE Mo 1112223334
Hisiquinal Mot Specified
WarkClisse OPD
SAITREX Clarnaillans. Not Specified
Sairgls Type: Malignancy Tissue Sab-iype Binpsy slides
b Cholungiocareinsms Dhais Collosied: 3LMR0EL
Thte Reerivmd. 3 1MA2021

REPORT

Karyotype: This patient has o reduced likelihond of respanse to FGFR inkibitors. No evidence of
FGFR? gene rearrangement defeciel.

Reauson fie reforml: FGFR2 gene-fsion analysis requested on this ## sample,

Frusrescence in situ hybridisatian (FESH) analysis was camicd out on the temour sample provided from this
paticnt (block no. #). The area of highest neoplastic cell content (estimated at #94), as assessed by 3
pathologist, was analysed using the Fytovision ZytaLight SPEC FGFR2 dual colour hreak apart probe

FISH analbysis shewed no evidence of o resrmngensnt of the FGFR2 geme with this probe.

The bow seoplastic cell content of this sample | #4) was noted duriny analysés bat the cellularity wos
sufficient to exchude the preseoce of a FGFR2 gene resmangement.

#Capy number changes of the FGFR2 probe were detected however the chinscal sagnificance is not knawn
af the present time. ¥

Cuarrent clinical evidence suggests that this patser waukd be imlikely to benefit fram treatment with
FGFR2 inbibitors (1),

feddygol M medical
QWﬁSdNﬁEII—I-(.;'HKU '|Fll'\r|rE FOR WALES
Cytogensrics Section
Generle Dingnostic Laboratory

The reported results ane dependent upan the analysed tissue representing tbe molecular makeup of the
tumoter ir this patient.

Technicul information:
FGFR2 FISH analysis method: Please note that this FISH test has not been accredited by LKAS. FISH
stisdies an a minimizm of 100 cells and a scan of the marked arca. using the Zytovision ZyloLight SPEC
FGFR2 dual colour break apart probe. Partner genes cannot b identified in reammangement -positive
samples using these probes. Lsbaraory suidelines siote that if the sversge percem positive cells is <1 5%,
the sample is considered negative. If the nvergepercent positive cells i =1 3% the sample b considered
positive.

The implication af this result for this patient should be determined in the context of this patient's full
dlinical details

Beferences:

1)) References re treaiment response: FGFRD « AbousAlfa GK, Sshai ¥, Hollebecgoe A, etal. Pemigatini
fior previously treated, locally ndvanced or metastatic cholangiocarcinama: o mublicentre, open-abel. phase
2 study. Eancet Oncol. 2030; 21{Fp671-84,

Enmail repart ta:

Cywgescicas Hanmah Jones Hest ol Section: Hlolly Lewis Bepen Dwie - J1BET021
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4. ‘FGFR2 FISH fail report’

feddygol &\ A - medical
GWASANAETH | GYMRU SERVICE FOR WALES

Cytogenetics Section
Genetic Diagnostic Laboratory
Not Specified
Nia
Not Specified
CYTOGENETIC ANALYSIS
Name: JONES Lab Nex M21.5860
A Dumi Duc of Bk 91/01/2018
Addecs: 1 dummy address record INHS Nox 1112223334
Houpaal Not Specified
WardClisc:  OPD
SA370EX Corsultart. Not Specified
Senple Type: Malignancy Tissue Sub-type: Biopsy slides
ndcation:  Cholangiocarcinoma Dute Collested 3108/2021
Dute Recaived 31/08/2021

REPORT
Kanyotype: FGFR2 FISH test fail
Reason for reformal: FGFR2 gene- fusion analysis requested on this #8 sample.

We regret that Fluorescence in situ hybridisation (FISH) analysis of the tumour sample from the above
paticnt has failed on repeated attempts.

The ncoplastic cell content #and/ cellularity #and’ tissue quality of this sample (block number #) was
insufficicnt for this FISH analysis. If an altemative sample is available, we would be happy to test tissue
from an altemnate block.

Technical information:

FGFR2 FISH analysis method: Please note that this FISH test has not been accredited by UKAS. FISH
studies on a minimum of 100 cells and a scan of the marked arca, using the Zytovision ZytoLight SPEC
FGFR2 dual colour break apart probe. Partner genes cannot be identified in reamrangement -positive
samples using these probes. Laboratory guidelines state that if the average percent positive cells is <15%,
the sample is considered pegative. If the average percent positive cells is =15% the sample is consadered
positive.

feddygol a4 medical
GWASANAETH | GYMRU SERVICE FOR WALES
Cytogenetics Section
Genetic Diagnostic Laboratory

The implication of this result for this paticnt should be determined in the context of this paticnt's full
clinical details.

Email report to:

Cywgoncticas  Hannah Jones Head of Section. Holly Lewis

Repeet Dute 310872021
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Appendix 3 Pemigatinib prescribing information

Drugs/Dosage Pemigatinib 13.5mg Oral ONCE daily for 14 days followed by 7 days off
therapy (21 day cycle)

e Licensed in over 18 years old adults only

Administration e  Pemigatinib is available as 4.5mg, 9mg and 13.5mg tablets
e  Pemigatinib is for oral use. The tablets should be taken at approximately the same time
every day

e  Pemigatinib may be taken with or without food. Patients should not crush, chew, split or
dissolve the tablets

Missed dose(s)
If a dose of pemigatinib is missed by 4 or more hours or vomiting occurs after taking a dose, an
additional dose should not be administered and dosing should be resumed with the next

scheduled dose.

Patient counselling/ advice

Low Phosphate diet: Issue a low phosphate diet sheet before starting treatment and counsel
that patients only need to follow it when advised to by their oncologist (serum phosphate level
rises to >1.77 mmol/L)

Driving advice: Advise not to drive or use machinery if they experience any ophthalmic side
effects, such as blurred vision, or if they see black spots, or experience visual distortions such as

intermittent flashing lights.

Preventing dry eye: Consider hypromellose eye drops and/or simple eye ointment in order to
prevent dry eye.

Anti-emetics are not routinely required.

Main Toxicities Hyperphosphataemia, alopecia, diarrhoea, nail toxicity, fatigue, nausea, dysgeusia, stomatitis,
constipation, dry mouth, dry eye, arthralgia, hyponatraemia, hypophosphataemia, dry skin and
PPE.

Common eye disorders include serious retinal detachment, punctate keratitis, blurred vision
and trichiasis.

Serous retinal detachment reactions may present with symptoms such as blurred vision, visual
floaters, or photopsia.
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e  Ophthalmological examination: Optical Coherence Tomography (OCT)
Baseline pre-treatment | ¢ Pregnacy test to exclude pregnancy

investigations e FBC, LFTs & U&Es, calcium & phosphate

Regular Investigations Optical Every 2 months for the first 6 months of treatment, every 3 months
Coherence afterwards, and urgently at any time for visual symptoms.
Tomography
FBC Every 3 weeks
LFTs & U&Es Every 3 weeks
Calcium & | At 2 week toxicity check, and every 3 weeks,
phosphate plus as table below

e  Perform toxicity review, including calcium & phosphate, 2 weeks after initiation

Clinical review e Then review every 21 days

requirements e Continue until loss of clinical benefit or unacceptable toxicity

End of treatment review | Continue until loss of clinical benefit or unacceptable toxicity.

Management of toxicities: Dose modifications or interruption of dosing should be considered for the management of
toxicities.

Dose modification levels for pemigatinib

Dose Dose reduction levels

First Second

13.5 mg taken orally once daily for 14 | 9 mg taken orally once daily for 14 | 4.5 mg taken orally once daily for 14
days followed by 7 days off therapy days followed by 7 days off therapy days followed by 7 days off therapy

Treatment should be permanently discontinued if patient is unable to tolerate 4.5 mg pemigatinib once daily.

Serum phosphate levels

Hyperphosphataemia: Reported in 60% of cases with 27% with level > 2.26mmol/L and usually develops within the first 15
days.
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Management Advice: Dietary phosphate restriction and/or administration of phosphate-lowering therapy along with the 1-
week dose holiday were effective strategies for managing this on-target effect of pemigatinib.

Prolonged hyperphosphataemia can cause precipitation of calcium-phosphate crystals that can lead to hypocalcaemia, soft
tissue mineralization, muscle cramps, seizure activity, QT interval prolongation, and arrhythmias.

Hypophosphataemia: > Grade 3 in 12.3% of patients.

Management advice: Discontinue phosphate-lowering therapy and diet during pemigatinib-treatment breaks or if serum
phosphate level falls below normal range.

Severe hypophosphataemia may present with confusion, seizures, focal neurologic findings, heart failure, respiratory failure,
muscle weakness, rhabdomyolysis, and haemolytic anaemia.

For patients presenting with hyperphosphataemia or hypophosphataemia, additional close monitoring and follow-up is
recommended regarding dysregulation of bone mineralization.

Pemigatinib dose modifications/phosphate advice dependent on phosphate levels

Phosphate level Pemigatinib dose modification
e Discontinue / interrupt any low phosphate diet and phosphate-lowering therapy
<0.8 mmol/I e  Pemigatinib to be continued at current dose
e Advise starting a low phosphate diet, (if not already); or to continue on low
>1.77mmol/L - £2.26mmol/L phosphate diet (check that patient has low phosphate diet sheet; refer to

dietitian as necessary)
e  Pemigatinib should be continued at current dose
e Ensure patient is following a low phosphate diet

>2.26mmol/L - e Continue pemigatinib and initiate phosphate-lowering therapy, such as, calcium
acetate 1000mg TDS with meals
<3.23mmol/I e  Weekly serum phosphate and adjust dose of phosphate lowering therapy* until

level returns to <2.26 mmol/I

If phosphate levels do not return to <2.26 mmol/l within two weeks of starting
phosphate lowering therapy, withhold pemigatinib.

Re-start pemigatinib at the same dose when phosphate level returns to <2.26 mmol/I.

e If recurrence of serum phosphate at >2.26 mmol/I while on phosphate-lowering
therapy, reduce pemigatinib by one dose level

e Ensure patient is following a low phosphate diet

>3.23mmol/L e  Continue pemigatinib and initiate phosphate-lowering therapy, such as, calcium
acetate 1000mg TDS with meals

e Weekly serum phosphate and adjust dose of phosphate lowering therapy* until
level returns to <2.26 mmol/I

If phosphate level remains >3.23 mmol/I for one week, withhold pemigatinib
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Re-start pemigatinib one dose level lower once serum phosphate is <2.26 mmol/I.

e Ifthereis recurrence of serum phosphate at >3.23 mmol/I following 2
pemigatinib dose reductions, permanently discontinue pemigatinib

*Discontinuing phosphate-lowering therapy and low phosphate diet should be considered during the 7 day pemigatinib
breaks, or if serum phosphate level falls below the normal range (i.e. < 0.8 mmol/I).

Dysregulation of bone | For patients presenting with hyperphosphataemia or hypophosphataemia, additional
mineralization close monitoring and follow-up is recommended regarding dysregulation of bone
mineralization. The method of monitoring is not defined by the drug company and is
at physician discretion.

Serous retinal detachment

Pemigatinib can cause serous retinal detachment reactions, which may present with symptoms such as blurred vision, visual
floaters, or photopsia. This can moderately influence the ability to drive and use machines.

Ophthalmological examination, including optical coherence tomography (OCT) should be performed prior to initiation of
therapy and every 2 months for the first 6 months of treatment, every 3 months afterwards, and urgently at any time for
visual symptoms. For serous retinal detachment reactions, the dose modification guidelines should be followed.

Careful consideration should be taken with patients that have clinically significant medical eye disorders, such as retinal
disorders, including but not limited to, central serous retinopathy, macular/retinal degeneration, diabetic retinopathy, and

previous retinal detachment.

Table showing dose modifications for serous retinal detachment

Adverse reaction Pemigatinib dose modification

Asymptomatic Pemigatinib should be continued at current dose

e  Pemigatinib should be withheld until resolution. If improved on
Moderate decrease in visual acuity (best subsequent examination, pemigatinib should be resumed at the next
corrected visual acuity 20/40 or better or < lower dose level
3 lines of decreased vision from baseline); | e  If it recurs or symptoms persist or examination does not improve,
limiting instrumental activities of daily permanent discontinuation of pemigatinib should be considered
living based on clinical status

e  Pemigatinib should be withheld until resolution. If improved on
Marked decrease in visual acuity (best subsequent examination, pemigatinib may be resumed at 2 dose
corrected visual acuity worse than 20/40 or levels lower
>3 lines decreased vision from baseline up | e  Ifit recurs, symptoms persist or examination does not improve,
to 20/200); limiting activities of daily living permanent discontinuation of pemigatinib should be considered,

based on clinical status

e  Pemigatinib should be withheld until resolution. If improved on
Visual acuity worse than 20/200 in affected subsequent examination, pemigatinib may be resumed at 2 dose
eye; limiting activities of daily living levels lower
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e Ifitrecurs, symptoms persist or examination does not improve,
permanent discontinuation of pemigatinib should be considered,
based on clinical status

Dry eyes

Consider hypromellose eye drops and / or simple eye ointment to prevent or treat dry
eye, as needed

Increased creatinine

Pemigatinib may increase serum creatinine by decreasing renal tubular secretion of
creatinine; this may occur due to inhibition of renal transporters OCT2 and MATE1 and
may not affect glomerular function.

Within the first cycle, serum creatinine increased (mean increase 20 pmol/L) and reached
steady state by Day 8, and then decreased during the 7 days off therapy.

Alternative markers of renal function should be considered if persistent elevations in
serum creatinine are observed.

Renal Impairment

Dose adjustment is not required for patients with mild, moderate renal impairment or
End Stage Renal Disease (ESRD) on haemodialysis.

For patients with severe renal impairment (CrCl <30ml/min): if taking 13.5 mg
pemigatinib once daily, reduce to 9 mg once daily OR if taking 9 mg pemigatinib once
daily reduce to 4.5 mg once daily.

Hepatic Impairment

Dose adjustment is not required for patients with mild or moderate hepatic impairment.

For patients with severe hepatic impairment (Childs-Pugh Class C): if taking 13.5 mg
pemigatinib once daily, reduce to 9 mg once daily OR if taking 9 mg pemigatinib once
daily reduce to 4.5 mg once daily.

Embryo-foetal toxicity

Pemigatinib can cause foetal harm when administered to a pregnant woman.
Pregnant women should be advised of the potential risk to the foetus.

Women of childbearing potential should be advised to use effective contraception during
treatment with pemigatinib and for 1 week after the last dose.

Male patients with female partners of childbearing potential should be advised to use
effective contraception during treatment with pemigatinib and for at least 1 week after
the last dose.

Women of childbearing age being treated with pemigatinib should be advised not to
become pregnant and men being treated with pemigatinib should be advised not to
father a child during treatment.

Combination  with  strong
CYP3AA4 inhibitors

(correct as 11-11-21 — Please
check up to date interaction
checkers before prescribing)

Concurrent use of strong CYP3A4 inhibitors should be avoided during treatment with
pemigatinib.

Strong CYP3A4 inhibitors: - Clarithromycin, grapefruit juice, telithromycin, nefazodone,
itraconazole, ketoconazole, posaconazole, voriconazole, atazanavir, darunavir, indinavir,
idelalisib, lopinavir, nelfinavir, ritonavir, saquinavir, tipranavir, boceprevir,

Date: 02/05/24

Version: 3.0 Page: 23 of 26




Wales Cancer Network

cobicistat, danoprevir, elvitegravir, paritaprevir and (ombitasvir and/or dasabuvir),
telaprevir, verapamil, diltiazem.

If co-administration with a strong CYP3A4 inhibitor is necessary, the dose of patients who
are taking 13.5 mg pemigatinib once daily should be reduced to 9 mg once daily and the
dose of patients who are taking 9 mg pemigatinib once daily should be reduced to 4.5
mg once daily. Co-administer with caution.

Combination with strong or
moderate CYP3A4 inducers

(correct as 12-11-21 — Please
check up to date interaction
checkers before prescribing)

Concomitant use of pemigatinib with strong or moderate CYP3A4 inducers should be
avoided.

Strong CYP3A4 inducers: apalutamide, carbamazepine, enzalutamide, mitotane,
fosphenytoin, phenytoin, primidone, rifampin, rifamycin, rifabutin, St. John’s wort.

Moderate CYP3A4 inducers: bosentan, efavirenz, etravirine, phenobarbital, primidone,
dronaderone

St John’s Wort is contraindicated.

Combination with proton pump
inhibitors

(correct as 12-11-21 — Please
check up to date interaction
checkers before prescribing)

Concomitant use of pemigatinib with proton pump inhibitors should be avoided.

Documented drug  —drug
interactions (see Stockley’s for
up to date list)

List correct as of 12-11-21

No advice from manufacturer but drugs thought to increase exposure to pemigatinib
include: aprepitant, crizotinib, netupitant.

Methadone — pemigatinib may decrease efficacy of methadone.
Dabrafenib — pemigatinib may decrease efficacy of dabrafenib.

The following drugs should be given at least 6 hours before or 6 hours after pemigatinib
—sirolimus, rivaroxaban, everolimus, digoxin, and colcichine.

Pemigatinib might increase exposure to the active metabolite of cyclophosphamide and
ifosfamide — manufacturer advises monitoring.

References for Prescribing Section

Abou-Alfa, G et al; Lancet 2020; 21 (5): 671 — 684
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CYP3A4 inhibitors & inducers: https://www.ebmconsult.com/articles/medications-inhibitors-CYP3A4-enzyme

eBNF https://bnf.nice.org.uk/interaction/pemigatinib-2.html#bnf 1633485663927 [last accessed 12-11-21]

Incyte Biosciences. SPC Pemigatinib. https://www.medicines.org.uk/emc/product/12814/smpc [Last accessed

06-10-21]

Royal Surrey NHS. Pemigatinib protocol.

https://www.royalsurrey.nhs.uk/download.cfm?doc=docm93jijm4n12894.pdf&ver=32464 [Last accessed 6-10-

21]

Stockley’s Drug Interactions

online.https://www.medicinescomplete.com/#/interactions/stockley?terms=pemigatinib [last accessed 12-11-
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Appendix 4 Patient information leaflet — phosphate dietary advice

HYPE rphusphatemia {pronounced HY-per-FOS-fa-TEE-mee-uh) isa condition which accurs when
the levels of a mineral calied phosphate in your blood are too high. Phosphate Is an impartant mineral that the body needs
for strong bones and teeth.! Sometimes. as a side effect of certain medications, a condition sccurs when the levels of this
mineral become too high. This condition is known as hyperphosphatemia.® In most cases of hyperphosphatemiz you will
not have any symptoms. bat if left uncontrolled it can increase your risk of bone pain or heart disease in the futwre!

ou can help manage this condition by making some changes to your diet.

The amount of phosphate in your diet can be reduced by following these two steps:

1 Reduce your intake of foods containing added 2. Reduce your intake of foods naturally
phosphate phosphate additives) high in phosphate

High-phosphate foods'! Lowi-phosphate foods™
Dairy and
THES
Meat fim Tal 4 - kirr
and fish
m‘ﬁ Starchy " sl sk i bire i Rt ed erahi

Gog ey

If you require further support or information, please speak to your doctor.
They will be able to advise you on the right type of diet for you D : @

LT AR D D00 1T v L PORA 1T Dl = L et v Cvier 3011
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