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abstract

PURPOSE Cholangiocarcinomas (CCA) are a group of heterogeneous tumors arising from the biliary epithelia.
Significant sequencing efforts have provided further insights into the molecular mechanisms of this disease
including fibroblast growth factor receptor (FGFR) alterations, which occurs in approximately 15%-20% of
intrahepatic CCAs. Herein, we describe the FGFR inhibitor (FGFRi)-associated treatment toxicity and cancer-
specific outcomes from a multicenter single-institution cohort.

METHODS This is a retrospective study of patients with CCA and known FGFR alterations treated with FGFRi. We
describe the toxicity and efficacy in patients treated at Mayo Clinic between January 2010 and December 2020.

RESULTS Our group identified 61 patients with advanced or metastatic CCA, 19 males (31%) and 42 females
(69%), harboring FGFR alterations who received FGFRi. The most common grade 1 or higher adverse events for
all patients included fatigue (92%), AST elevations (78%), anemia (80%), decreased platelet count (63%), and
hyperphosphatemia (74%). Median progression-free survival on FGFRi was 5.8 months for all patients (95% CI,
4.9 to 9.0). Females had significantly longer progression-free survival at 6.9 months (95% CI, 5.2 to 11.8) on
FGFRi compared with males at 4.9 months (95% CI, 2.8 to not estimable; P = .038).

CONCLUSION FGFRi are well tolerated with clinical efficacy. With the recent approval of FGFRi by the US Food
and Drug Administration and ongoing clinical trials for new FGFRi, understanding outcomes and toxicity as-
sociated with these medications is important for precision oncology.

JCO Precis Oncol 5:1228-1240. © 2021 by American Society of Clinical Oncology

INTRODUCTION

Cholangiocarcinoma (CCA) is an aggressive and rare
epithelial malignancy of the biliary tract. Recent
comprehensive sequencing efforts have identified
actionable alterations in patients with CCA,1 including
the genes encoding fibroblast growth factor receptors
(FGFRs). FGFRs are tyrosine kinases that play a
crucial role in cell proliferation, differentiation, mi-
gration, and survival.2 FGFR2 fusions or gene rear-
rangements are identified in 15%-20% of intrahepatic
cholangiocarcinoma.3-5 Inhibition of FGFR signaling in
CCA has demonstrated significant antitumor
activity.5-10 Pemigatinib is the first FGFR inhibitor
(FGFRi) to receive accelerated approval by the US
Food and Drug Administration for patients with ad-
vanced or metastatic CCA harboring FGFR2 fusion or
rearrangements. The approval indication requires
progression on at least one prior line of therapy.8,11,12

Infigratinib is the second FGFRi approved for use in the
same setting. As a class, common toxicities associated
with FGFRi include hyperphosphatemia, fatigue, sto-
matitis, alopecia, blurry vision, and palmar-plantar
erythrodysesthesia.5,13-15

Herein, we described the characteristics, toxicity, and
treatment outcomes among patients with CCA har-
boring FGFR alterations treated with different FGFRi
from a multicenter single-institution experience.

METHODS

Study Population

We conducted a retrospective study of patients with
pathologic confirmed diagnosis of CCA treated at the
Mayo Clinic Enterprise (Rochester, Arizona, and
Florida) between January 1, 2010, and December
31, 2020. The study was reviewed and approved by
the Mayo Clinic institutional review board. Patients
and their clinical data were identified and obtained
via a database using key search terms. The 61
identified patients had FGFR alterations obtained
from clinical genomic reports including Foundatio-
nOne, TEMPUS, Guardant 360 (FoundationOne;
Foundation Medicine, Cambridge, MA; TEMPUS,
Chicago, IL; Guardant Health, Redwood City, CA),
and internal clinical laboratory improvement
amendments-validated fluorescence in situ hybrid-
ization break apart assay.16
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Demographic characteristics including body mass index,
body surface area, clinical history, diagnosis and tumor
location, tumor stage and grade at diagnosis, systemic
treatments received including FGFRi, and adverse events
were recorded. Incidence of the following toxicities re-
gardless of treatment attribution was collected: hyper-
phosphatemia, peripheral neuropathy, alopecia, paronychia,
dry eye, blurry vision, palmar-plantar erythrodysesthesia,
fatigue, and mucositis, and abnormalities of lipase, AST,
ALT, alkaline phosphatase, total bilirubin, hemoglobin,
platelet count, and WBC count. These toxicities were col-
lected as they are commonly attributed to FGFRi use.
Toxicity was graded according to the Common Terminology
Criteria for Adverse Events version 5.0.17 Computed to-
mography and/or magnetic resonance imaging scans were
used to assess for tumor response by Response Evaluation
Criteria in Solid Tumors (RECIST) version 1.1 criteria.

End Points

The primary outcome was toxicity; the highest grade ex-
perienced for each adverse event was used for analysis.
High-grade toxicities were defined as a toxicity grade 3 or
higher. Secondary outcomes were overall survival (OS) and
progression-free survival (PFS). OS is defined as time from
initiation of FGFRi until death, because of any cause. PFS is
defined as time from initiation of FGFRi until disease
progression, per RECIST 1.1. On average, scans were
performed every 2 months while on FGFRi treatment. If the
drug was discontinued because of toxicity and the patient
had not progressed before the next treatment, the patient
was censored at the last disease assessment before next
line of therapy. Carbohydrate Antigen 19-9 (CA 19-9) was
collected within two months of starting FGFRi therapy
(baseline) and during FGFRi therapy. Best CA 19-9 re-
sponse was defined as the lowest value during FGFRi
therapy. Objective response was defined as the composite
of complete response and partial response, per RECIST
1.1. Disease control was defined as the composite of
complete response, partial response, and stable disease,
per RECIST 1.1. Objective response rate and disease

control rate (DCR) were calculated as proportion of patients
experiencing objective response or disease control,
respectively.

Statistical Analysis

Continuous variables were presented as medians with
range, whereas categorical variables were expressed as
count and percentages. The distribution of time-to-event
end points was estimated by Kaplan-Meier curves.18 OS
and PFS comparisons across sex categories were tested
using log-rank test.19 Multivariable Cox proportional hazard
model was used to assess the association between sex and
PFS while adjusting for potential confounders, age (at
FGFRi initiation), FGFR mutation type (fusion or rear-
rangement v other alterations), and stage (I or II v III or IV)
and prior lines of therapy (1 vmore than 1). A P value, .05
was considered statistically significant. All statistical ana-
lyses were performed using JMP 14.1 (SAS Institute, Cary,
NC) and R version 3.6.2 (Vienna, Austria).

RESULTS

Demographics and Clinical Characteristics

Of 655 patients with CCA identified in our study, 123 (19%)
had an identified FGFR alteration as demonstrated by next-
generation sequencing or by fluorescence in situ hybrid-
ization assay. The remaining 532 patients were excluded
from analysis because of absence of FGFR alteration or not
having these results available on chart review. Of the 123
patients with an identified FGFR alteration, 61 (50%) pa-
tients were treated with an FGFRi at the Mayo Clinic, of
which 19 (31%) were male and 42 (69%) were female. A
CONSORT diagram is shown in Appendix Figure A1.

The median age of patients treated with an FGFRi was 58.0
years (range, 22.8-78.9 years). Fifty-three (87%) patients
were Caucasian. Most patients had advanced disease
(n = 52, 85%) and predominantly had intrahepatic chol-
angiocarcinoma (n = 60, 98%). Twenty-one (44%) patients
had poorly differentiated histology. The median time be-
tween FGFR status identification and initiation of FGFRi
therapy was 3.2months (0.0-23.3 months). For all patients,

CONTEXT

Key Objective
Two fibroblast growth factor receptor inhibitors are now approved for use in patients with fibroblast growth factor receptor

alterations in cholangiocarcinoma. Toxicity and efficacy of individual drugs have been reported in their respective trials. Our
study is the first to assess the toxicity and efficacy of this class of inhibitors in a real-world setting.

Knowledge Generated
As a class, common side effects included fatigue, elevation in liver enzymes, decreased platelets, and hyperphosphatemia.

Duration of benefit is longer in females compared with males.
Relevance
FGFR inhibitors as a class have tolerable toxicity with clear clinical benefit in the second line and beyond. Early recognition of

these side effects and interventions will mitigate these effects for improved outcome in precision oncology.
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the median time from diagnosis to initiation of FGFRi
therapy was 12.0 months (1.4-224.8 months). Overall, the
median follow-up time among patients who are alive was
2 years.

The median CA 19-9 (normal , 35 U/mL) at the time
of FGFRi initiation was 64 U/mL (3-22,680 U/mL). The
best median CA 19-9 response during FGFRi therapy
was 62 U/mL (3-23,431 U/mL). Baseline patient de-
mographics and clinical characteristics are summa-
rized in Table 1.

FGFR Inhibitors’ and Mutations’ Descriptions

The 61 patients in our cohort were treated with FGFRi
including ponatinib, pemigatinib, futibatinib, derazantinib,
pazopanib, and infigratinib. A total of six patients received a
second FGFRi during their treatment course. Appendix
Table A1 showed the FGFR alterations that were identified
in patients included in our study. Fifty-six patients (92%)
had the exact alteration identified. The most common
FGFR genetic alteration seen in our study was the FGFR2-
BICC1 fusion (n = 11, 18%). Fifty (82%) patients had an
FGFR2 fusion or rearrangement and 11 (18%) patients had
other FGFR alterations. Appendix Table A2 demonstrates
other clinically significant mutations identified on next-

TABLE 1. Baseline Demographics and Clinical Characteristics

Characteristic
Patients
N = 61

Median age, years (range) 58.0 (22.8-78.9)

Race, No. (%)

Caucasian 53 (87)

African American 1 (2)

Native American 1 (2)

Asian 2 (3)

Unknown 4 (6)

Median BMI (range) 28.8 (18.4-50.1)

Median BSA (range) 1.9 (1.4-2.5)

Tumor grade, No. (%)

Well differentiated 0

Moderately differentiated 27 (44)

Poorly differentiated 21 (34)

Unknown 13 (21)

Stage, No. (%)

I or II 9 (15)

III or IV 52 (85)

Cancer type, No. (%)

Intrahepatic 60 (98)

Extrahepatic 0

Gallbladder 1 (2)

Median time between diagnosis and
FGFRi initiation, months (range)

12.0 (1.4-224.8)

ECOG PS, No. (%)

0 30 (49)

1 26 (43)

2 3 (5)

3 1 (2)

Prior therapies, No. (%)

0 1 (2)

1 10 (16)

2 15 (25)

3+ 35 (57)

Abbreviations: BMI, body mass index; BSA, body surface area;
ECOG PS, Eastern Cooperative Oncology Group performance status;
FGFRi, fibroblast growth factor receptor inhibitors.

TABLE 2. Treatment-Related Adverse Events
Adverse Event Grade Patients, No.

Fatigue All grade 56/61

Grade ≥ 3 2/61

AST increased All grade 46/59

Grade ≥ 3 9/59

Alkaline phosphatase increased All grade 49/59

Grade ≥ 3 10/59

ALT increased All grade 46/58

Grade ≥ 3 7/58

Anemia All grade 47/59

Grade ≥ 3 6/59

Platelet count decreased All grade 37/59

Grade ≥ 3 1/59

Hyperphosphatemia All grade 32/43

Grade ≥ 3 3/43

Peripheral neuropathy All grade 28/60

Grade ≥ 3 1/60

Alopecia All grade 22/61

Grade ≥ 3 0/61

Dry eyes All grade 21/61

Grade ≥ 3 1/61

WBC decreased All grade 15/59

Grade ≥ 3 2/59

Mucositis All grade 13/60

Grade ≥ 3 0/60

Blurry vision All grade 14/61

Grade ≥ 3 0/61

Blood bilirubin increased All grade 11/59

Grade ≥ 3 3/59

Paronychia All grade 9/61

Grade ≥ 3 1/61

Palmar-plantar erythrodysesthesia All grade 8/51

Grade ≥ 3 0/61

Lipase increased All grade 7/25

Grade ≥ 3 2/25

Gile et al
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generation sequencing in all patients included in the study.
Other clinically relevant mutations included BAP1 in 21
(34%), TP53 mutations in four (7%), and CDKN2A/B
mutations in 13 (26%) patients. Thirty-five (57%) patients
had microsatellite stability information available on next
generation sequencing reports and all were microsatellite-
stable (MSI-stable). Tumormutational burden (TMB) status
was available for 37 (61%) patients with a median TMB of
2.2 m/MB (0-13).

Toxicity

All patients in this study experienced at least one grade 1
or worse adverse event. The most common grade 1 or
higher adverse events, regardless of attribution, for all
patients included fatigue (92%), elevation of AST (78%),
anemia (80%), decreased platelet count (63%), and
hyperphosphatemia (74%; Table 2). Five (8%) patients
required podiatry or dermatology appointments for
paronychia. Ten (16%) patients were recommended a
low-phosphorus diet and four (7%) patients met with a
nutritionist related to their hyperphosphatemia. Fifteen
(25%) patients were seen by an ophthalmologist for eye
symptoms including dry eyes and/or blurry vision. Thirty-
seven (61%) of patients had a documented eye exami-
nation before commencing treatment with an FGFRi. The
most common grade 3 or higher events, irrespective of
cause, included liver enzyme alterations (n = 9, 15%) and
anemia (n = 6, 10%). Adverse event information is
summarized in Table 2.

The main reason for discontinuing an FGFRi was pro-
gression of disease in 39 (63%) patients. At the time of this
manuscript preparation, 16 (26%) patients were still un-
dergoing treatment with an FGFRi. Five patients (8%)
discontinued therapy because of side effects including
cytopenias, cognitive changes, severe back pain, and
persistently elevated liver enzymes. Significant fatigue,
myalgias, hyperphosphatemia, cytopenias, elevated liver
enzymes, back pain or abdominal pain, rash, and blurry
vision led to dose reduction in 15 patients (25%).
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FIG 1. Survival curves for patients treated with an FGFRi. (A) PFS for patients treated with an FGFRi. (B) Overall survival for patients treated with an
FGFRi. FGFRi, fibroblast growth factor receptor inhibitors; PFS, progression-free survival.

TABLE 3. Response to Treatment
Response Overall (N = 61)

Best response,a No. (%)

CR 0

PR 8 (13)

SD 38 (62)

PD 13 (21)

Missing 2 (3)

Overall response rate (CR or PR),a No. (%) 8 (13)

95% CI 6.0 to 25.0

Disease control rate (CR, PR, or SD),a No. (%) 46 (78)

95% CI 65.3 to 87.7

NOTE. Data are No. (%).
Abbreviations: CR, complete response; OS, overall survival; PD,

progressive disease; PFS, progression-free survival; PR, partial
response; SD, stable disease.

aAssessed by the investigator per Response Evaluation Criteria in
Solid Tumors v1.1.
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Efficacy

Median PFS for patients treated with an FGFRi was
5.8 months (95% CI, 4.9 to 9.0; Fig 1A). Median OS from
time of FGFRi initiation was 15.3 months (95% CI, 11.8 to
24.0; Fig 1B). At the time of this analysis, 34 (55%) patients
had died from any cause. Median OS from time of diagnosis
was 35.7 months (95% CI, 26.2 to 66.1; Appendix Fig A2).
Of note, six patients received a second FGFRi therapy, and
the median treatment duration for these patients on the
second FGFRi was 4.0 months (range, 1.6-7.9 months).

The objective response rate for the entire cohort of 61
patients was 13% (95% CI, 6.0 to 24.9). The DCR for all
patients was 78% (95% CI, 65.3 to 87.7). Response rates
to treatment with FGFRi are summarized in Table 3.
Treatment duration, best response, treatment received,
and mutation type are depicted in Figure 2. Best percent
change from baseline in tumor measurement, treatment
received, and mutation type are depicted in Figure 3.

Median OS from time of FGFRi initiation for patients with
FGFR2 fusion or rearrangement was 20.2 months (95% CI,
11.8 to 38.3) compared to patients with other FGFR al-
terations at 13.0 months (95% CI, 3.2 to 15.9; P = .08;
Appendix Table A3).

We also assessed PFS for first-line therapy treatment for all
patients. Fifty-four (89%) patients received gemcitabine
and cisplatin as first-line chemotherapy. The overall

median PFS for the whole cohort was 5.0 months (95% CI,
3.8 to 9.4; Appendix Fig A3).

Females had significantly longer PFS at 6.9months (95%CI,
5.2 to 11.8) on FGFRi compared with males at 4.9 months
(95% CI, 2.8 to not estimable; P = .038). There was no
difference in OS from time of FGFRi initiation between males
and females (Appendix Fig A4). Female sex remained
protective with a hazard ratio of 0.48 (95% CI, 0.24 to 0.94,
P = .03) in a multivariable Cox regression model.

DISCUSSION

Genomic profiling has already altered the treatment par-
adigm of biliary tract cancers, specifically CCA, which is
enriched in several actionable mutations. Our current study
describes a large multicenter single-institution experience
with FGFRi in patients with CCA. We identified 61 patients
with advanced or metastatic CCA with an FGFR alteration
treated with FGFRi. The most common grade 1 or higher
adverse events for all patients included fatigue (92%), AST
(78%), anemia (80%), decreased platelet count (63%),
hyperphosphatemia (74%), alopecia (36%), and dry eyes
(34%). This is comparable to adverse event rates in the
published literature.5,20 Paronychia occurred in 15% of
patients in this study and has been reported in 7% of
patients treated with infigratinib and 24% of patients
treated with erdafitinib.5,7,20 The observed difference in
toxicity is likely explained by the use of different FGFRi in
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this study. These agents are well tolerated with 5 (8.2%)
patients discontinuing therapy because of toxicity. Further
assessment on quality of life compared with systemic
chemotherapy is warranted.

In our cohort, the median PFS in all patients treated with an
FGFRi was 5.8 months with a DCR of 78%. OS for patients
treated with an FGFRi, regardless of FGFR fusion or mu-
tation, was 15.3 months. These findings are consistent with
others.5,21 The response rate is lower compared with the
individual therapy reported and likely reflects the selective
and nonselective nature of targets.7,11,22-24 Pazopanib is a
nonselective tyrosine kinase inhibitor, whereas futibatinib is
a third-generation, irreversible FGFR tyrosine kinase
inhibitor.25 Because of the limitation of sample size, our
study is not adequate to compare efficacy among individual
therapy.

Of the patients included in our cohort, a disproportionate
number are females. FGFR alterations have been observed
at a higher frequency in females compared with males in
CCA.3,7,11,26 Females had longer duration of response to
therapy (6.9 v 4.9 months, P = .038); Multivariate analysis
showed a hazard ratio of 0.48 (95% CI, 0.24 to 0.94;
P = .03), adjusting for age, stage, prior one or more therapy,

and FGFR status. OS was not statistically significant
(20.2 months v 10.6 months, P = .16). There was no
significant difference between choice of FGFRi agent be-
tween males and females. The sex-specific differences in
outcome in patients with CCA have been observed
previously.27,28 However, these observations did not include
genomic subtyping of CCA (eg, FGFR2). Our study is
unique from these prior reports in that we analyzed patients
with only FGFR alterations treated with FGFRi. In fact, sex-
specific differences in outcome have been described in
many different solid malignancies including head and neck
cancers.29,30 Independent of circulating sex hormones,
these differences have been linked to sexual differentiation,
a process involving genetic and epigenetic mechanisms,31

in addition to tumor behavior, tumor kinetics, comorbidities
or delayed diagnosis,32 and sex-based molecular
signatures.33 The relationship between sex, molecular
patterns, response to treatment as well as toxicity is un-
known with FGFRi in CCA and warrants further prospective
studies.

Previously, the ABC-02 trial has reported a median PFS for
first-line therapy with gemcitabine and cisplatin of
8.0 months.34 In our cohort, the median PFS for patients
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treated with first-line platinum-based therapy was
5.0 months. A recent study has also demonstrated that
patients treated with FGFRi therapy had shorter PFS on
first-line therapy.35 In another study comparing patients
with CCA with and without FGFR mutations, the authors
found that first-line therapy PFS was 6.2 months in patients
with FGFR mutations.36 These data suggest that patients
with FGFR mutations may have more indolent disease
course and is more resistant to cytotoxic chemotherapy.
The role of using FGFRi in the front-line setting is being
investigated in several clinical trials (NCT04093362,
NCT03773302, NCT03656536). We eagerly await the
results from these trials, which will likely change the
standard of care for these patients.

This study has several limitations including the small
sample size and its retrospective nature. Data set regarding

labs is incomplete and not every patient had all labs per-
formed to assess for toxicities related to FGFRi. We were
able to collect more than 90% of the needed information.
The data collection also introduced potential selection bias
since only patients who survived long enough to receive
FGFRi would be included in this analysis. However, the
results from our study reflect similar findings reported in the
literature.3

In summary, this was a large multicenter single-institution
cohort study assessing the toxicity and outcomes among
patients with CCA treated with FGFRi. These data reflect the
real-world experience at a tertiary cancer center. FGFRi
clearly demonstrated clinical benefit with tolerable toxicity
profile. As this class of drugs is increasingly used in the
clinic, understanding of the toxicity and efficacy will be
important in precision oncology.
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APPENDIX

Diagnosis of cholangiocarcinoma with mention of FGFR status in medical
records between January 1, 2010, and December 31, 2020

(N = 655)

Confirmed FGFR alterations
(n = 123)

Patients excluded
     Treated elsewhere without records available
     Known FGFR alteration and not treated with FGFRi

(n = 62)
(n = 29)
(n = 33)

Patients excluded
     FGFR status not available
     FGFR status negative

(n = 532)
(n = 253)
(n = 279)

Patients with cholangiocarcinoma treated
with FGFRi at Mayo Clinic

(n = 61)

FIG A1. CONSORT diagram depictingpatient disposition. FGFR, fibroblast growth factor receptor; FGFRi, fibroblast
growth factor receptor inhibitors.
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FIG A2. Overall survival from time of diagnosis for patients treated with an
FGFRi. FGFRi, fibroblast growth factor receptor inhibitors.
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TABLE A1. FGFR alterations (No. of patients, N = 61)
FGFR2 Fusion or Rearrangement (n = 50) Other FGFR Alterations (n = 11)

FGFR2-BICC1 (11) FGFR2-TTC28 (1) FGFR2 C382R (3)

FGFR2 fusion 10q26.1 on FISH (7) FGFR2-C10orf118 (1) FGFR2 F276C (2)

FGFR2-VCL (2) FGFR2-PELP1 (1) FGFR3-G380R (1)

Rearrangement intron 17 (2) FGFR2-DNAJC12 (1) FGFR3 amplification (1)

FGFR2-KIAA1217 (1) FGFR2-WDR65 (1) FGFR2 H167_N173del (1)

FGFR2-EVI5 (1) FGFR2-SPERT (1) FGFR N549T (1)

FGFR20-TACC3 (1) FGFR2-KIAA1524 (1) FGFR2 truncation exon 18 (1)

FGFR2-GRSF1 (1) FGFR2-TACC1 (1) Unspecified alteration (1)

FGFR2-GKAP1 (1) FGFR2-LRRFIP2 (1)

FGFR2-TBC1D1 (1) FGFR2-TRIM8 (1)

FGFR2-FILIP1 (1) FGFR2-CCDC6 (1)

FGFR2-DFAP59 (1) FGFR2-AHCYL1 (1)

FGFR2-CREB5 (1) FGFR2-KIAA1598 (1)

FGFR-TNP3 (1) FGFR2-AFF3 (1)

Unspecified fusion (4)

Abbreviations: FGFR, fibroblast growth factor receptor; FISH, fluorescence in situ hybridization.

TABLE A2. Other Clinically Significant Mutations on next generation
sequencing (No. of patients, N = 63)

BAP1 (21) ASXL1 (3)

CDKN2A/B (13) GATA6 (1)

MTAP (4) ATRX (1)

TP53 (4) AKT2 (1)

ATM (2) PTGS2 (1)

PBRM1 (2) MCL1 (1)

SMAD4 (3) RIT1 (1)

IDH1 (3) PIK3CA (2)

KRAS (2) BCL2 (1)

BRCA (1) GNAS (1)

CCND1 (2) HER2 (1)

ERBB2 (1) MYC (2)

ERBB3 (1) PTPR8 (1)

PTEN (1) BRCA2 (2)

CDK4 (1) NF2 (1)

ARIDA (1) PTEN (1)

MDM2 (1) FANCA (1)

FRS2 amplification (1) TERT (2)

FANCF (1) MAPK1 (1)

MAP2K4 (1) CRKL (1)

SOX9 (1) SOX9 (1)

STK11 (1) CDK4 (4)

MYST3 (1) U2AF1 (1)

AKT3 (1) IDH2 (1)

NOTCH1 (1) EGFR (1)

FBXW7 (1) FGFR3 amplification (1)
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TABLE A3. Response to Treatment Stratified by FGFR Mutations (N = 59)

Response

FGFR2 Fusion or Rearrangement
n = 49
No. (%)

Other FGF or FGFR Alterations
n = 10
No. (%) P

Best response,a No. (%)

CR 0 0

PR 8 (16) 0

SD 29 (59) 8 (80)

PD 10 (20) 2 (20)

Missing 2 (4) 0 (0)

Overall response rate (CR or PR),a No. (%) 8 (17) 0 .33

95% CI 7.7 to 30.8

Disease control rate (CR, PR, or SD),a No. (%) 39 (78.7) 8 (80.0) .99

95% CI 64.3 to 89.3 44.4 to 97.5

Median PFS, months (95% CI)a 5.5 (4.0 to 8.2) 7.1 (2.4 to 9.4) .66b

Median OS from cholangiocarcinoma diagnosis, months (95% CI) 40.1 (28.6 to 88.3) 20.9 (10.8 to 45.5) .31b

Median OS from FGFRi initiation, months (95% CI) 20.2 (11.8 to 38.3) 13.0 (3.2 to 15.9) .08b

NOTE. Data are No. (%).
Abbreviations: CR, complete response; FGFRi, fibroblast growth factor receptor inhibitors; OS, overall survival; PD, progressive disease; PFS, progression-

free survival; PR, partial response; SD, stable disease.
aAssessed by the investigator per Response Evaluation Criteria in Solid Tumors v1.1.
bLog-rank.
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