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Abstract
Background First-line standard-of-care therapy for advanced cholangiocarcinoma is gemcitabine plus cisplatin; there is no 
established second-line systemic therapy. Fibroblast growth factor receptor (FGFR)-2 fusions/rearrangements can be onco-
genic drivers, occurring almost exclusively in intrahepatic cholangiocarcinoma, but little is known about whether FGFR2 
status affects the response to systemic chemotherapy.
Objective We aimed to evaluate the effects of FGFR2 status on survival outcomes in patients receiving systemic therapy 
for intrahepatic cholangiocarcinoma.
Methods In this retrospective analysis, patients treated with systemic therapy at Memorial Sloan Kettering Cancer Center for 
intrahepatic cholangiocarcinoma were categorized into three cohorts: FGFR2 fusions; other FGFR2 alterations; no FGFR2 
alterations. Endpoints were overall survival and progression-free survival per therapy line.
Results In total, 132 patients with intrahepatic cholangiocarcinoma were included (FGFR2 fusions, n = 15; other FGFR2 
alterations, n = 2 [data not reported]; no FGFR2 alterations, n = 115). First-line therapy was platinum based in 93% of 
patients; 80% received platinum/pyrimidine-based second-line therapy. For patients with FGFR2 fusions and no FGFR2 
alterations, respectively, median overall survival from diagnosis was 31.3 months (95% confidence interval [CI] 5.8–not 
estimable months) [n = 9] and 21.7 months (95% CI 16.1–26.6) [n = 109]; median progression-free survival in first-line 
therapy was 6.2 months (95% CI 2.0–16.8) [n = 15] and 7.2 months (95% CI 5.0–8.3) [n = 107], and median progression-
free survival in second-line therapy was 5.6 months (95% CI 2.8–10.3) [n = 8] and 3.7 months (95% CI 2.6–5.6) [n = 81].
Conclusions Patients with intrahepatic cholangiocarcinoma and FGFR2 fusions may have a better prognosis than those 
without FGFR2 alterations in terms of overall survival, and progression-free survival on second-line, but not first-line 
systemic therapy. Progression-free survival improvement on second-line chemotherapy may imply an important impact of 
prior chemotherapy as first line.

Plain Language Summary
Intrahepatic cholangiocarcinoma (iCCA) can be caused by changes in many different genes. One type of change in iCCA is 
a fibroblast growth factor receptor 2 gene (FGFR2) fusion. In fusions, the FGFR2 gene has fused to another gene. Our study 
examined people with iCCA to compare the overall survival following diagnosis for people with FGFR2 changes and people 
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without. We also measured progression-free survival, which is the time from their first chemotherapy dose until their cancer 
got worse. All participants had iCCA and their first or second treatment was chemotherapy. Fifteen participants had FGFR2 
fusions and 115 had no FGFR2 changes. We found that participants with FGFR2 fusions lived longer (median 31 months) 
than those without these fusions (median 22 months). During their first treatment, median progression-free survival was 
similar for participants with and without FGFR2 fusions. After the second chemotherapy, median progression-free survival 
was about 2 months longer for participants with FGFR2 fusions than those without. Results will vary from person to person 
and will depend on other factors. However, people with iCCA with FGFR2 fusions may stay slightly longer on their second 
treatment without their cancer getting worse. With chemotherapy, they may also live somewhat longer than those without 
FGFR2 fusions.

KeyPoints 

Patients with intrahepatic cholangiocarcinoma and fibro-
blast growth factor receptor (FGFR)-2 alterations appear 
to have longer overall survival and longer progression-
free survival on second-line systemic therapy compared 
with patients without FGFR alterations.

The apparent advantage in progression-free survival 
during second-line systemic therapy in patients with 
intrahepatic cholangiocarcinoma and FGFR2 altera-
tions may have an implication to the value of first-line 
chemotherapy.

1 Introduction

Cholangiocarcinoma (CCA), involving the intrahepatic, 
perihilar, or distal biliary tree, is the second most common 
hepatic malignancy [1]. Symptoms of CCA are often non-
specific, including abdominal pain, malaise, night sweats, 
cachexia, fatigue, and jaundice [2, 3]. Most patients with 
CCA are diagnosed at an advanced disease stage and are 
not qualified for potentially curative surgery; for patients 
who do undergo surgery, the relapse rate is 49–64% [2]. 
First-line standard-of-care therapy for advanced/meta-
static biliary tract cancer, including CCA, is gemcitabine 
plus cisplatin (GemCis) [4], with reported median overall 
survival (OS) of 11.2–11.7 months and progression-free 
survival (PFS) of 5.8–8.0 months [5, 6]. For molecularly 
unselected patients who have progressed on first-line 
therapy, there is no established systemic therapy; current 
second-line chemotherapy regimens are associated with 
limited survival outcomes (OS 6.2–11.0 months; PFS 
3.2–4.0 months) [7–11].

Fibroblast growth factor receptor (FGFR)-2 fusions or 
rearrangements can be oncogenic drivers, occurring almost 
exclusively in patients with intrahepatic CCA (iCCA) [12, 

13]. In patients with CCA, FGFR alterations (predominantly 
FGFR2 fusions or rearrangements) occur more frequently 
in younger patients and women [14, 15]. Supported by data 
from the phase II FIGHT-202 study (NCT02924376) [16], 
pemigatinib, a selective, potent, oral FGFR 1–3 inhibitor 
[17], was the first to receive approval for the treatment of 
patients with previously treated, locally advanced or meta-
static CCA harboring an FGFR2 fusion or other rearrange-
ment in Canada, Europe, Japan, and the USA [18–21]. The 
selective, potent, oral FGFR1–4 inhibitor, infigratinib, is 
also approved for previously treated, unresectable locally 
advanced or metastatic CCA with an FGFR2 fusion or other 
rearrangement [22, 23]; the selective irreversible FGFR1–4 
inhibitor, futibatinib, was granted a priority review by the 
US Food and Drug Administration for the treatment of 
patients with locally advanced or metastatic cholangiocar-
cinoma with FGFR2 rearrangements [24].

The question of whether FGFR2 status affects the 
response to systemic chemotherapy remains to be resolved. 
Evidence in favor of this was provided by a retrospective 
study of 377 patients with biliary tract cancer (72% with 
iCCA) predominantly receiving one line or more of stand-
ard chemotherapy (91%), which demonstrated significantly 
longer OS in patients with (n = 95) versus patients without 
(n = 282) FGFR alterations (37 vs 20 months; p < 0.001) 
[15]. In the same study, PFS in patients who had received 
first-line chemotherapy was not significantly different 
between those with versus those without FGFR alterations 
(33 vs 25 months; p = 0.074) [15]. A more recent post hoc 
data analysis from the phase II FIGHT-202 study assessed 
response to systemic therapy in patients with CCA harbor-
ing FGFR2 fusions or rearrangements before enrollment. 
It demonstrated a median PFS of 5.6 and 4.4 months on 
prior first-line systemic therapy and second-line systemic 
therapy, respectively [25]. Of note, median PFS on first-
line systemic  therapy or second-line systemic therapy 
received before FIGHT-202 enrollment were both shorter 
than the observed median PFS on second-line pemigatinib 
received during FIGHT-202 (7.0 months) [16].

The Memorial Sloan Kettering Cancer Center (MSK) 
[New York, NY, USA] obtains genomic sequencing data 
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for patients with iCCA treated at the institution, allowing 
genomic profiling data to be overlaid with clinical data to 
facilitate a meaningful understanding of patient outcomes, 
and to suggest potential therapeutic options. This retro-
spective analysis evaluated OS and PFS of patients with 
iCCA harboring FGFR2 fusions who received systemic 
therapy at MSK.

2  Methods

2.1  Patients

Patients with iCCA treated at MSK were included in this 
study; clinical and genomic data (based on tissue biopsy) 
were obtained from the MSK database. Patients who 
received FGFR inhibitors or isocitrate dehydrogenase inhibi-
tors were excluded from the analysis. Patients with iCCA 
were categorized into three groups according to FGFR2 
status obtained from next-generation sequencing (MSK-
IMPACT [26]) data: patients with FGFR2 fusions; patients 
with other FGFR2 alterations; and patients with no FGFR2 
alterations. Clinical data included disease history and expo-
sure to prior lines of systemic therapy in the advanced set-
ting; only patients with complete data for initiation and com-
pletion of prior lines of therapy were analyzed.

2.2  Endpoints

Overall survival was defined as the duration from iCCA 
diagnosis (of any stage) until death; PFS was defined as 
the duration from the first dose of first-line or second-line 
systemic therapy until progression, death, last visit, or end-
of-line treatment/cycle. Patients who were lost to follow-up 
were censored at the last known follow-up date.

2.3  Statistical Analysis

Continuous variables were summarized using descriptive 
statistics, including median and range. Binary variables were 
described using number and percentage, with 95% confi-
dence intervals (CIs) calculated where appropriate. Overall 
survival and PFS distributions were calculated using the 
Kaplan–Meier method. Statistical analysis was conducted 
using SAS 9.4 (SAS Institute, Cary, NC, USA).

3  Results

3.1  Patients

Of 160 patients with CCA treated at MSK from 2013 to 
2019, 132 de-identified patients with iCCA were included 
in this analysis: 15 patients (11%) with FGFR2 fusions; 
two patients (2%) with other FGFR2 alterations; and 115 
patients (87%) with no FGFR2 alterations (Fig. 1). Because 
there were only two patients with other FGFR2 alterations, 
data from this group are not reported in this article. Three 
patients received FGFR inhibitors in second-line therapy, 
and three patients received FGFR inhibitors in third-line 
therapy; these patients were therefore excluded from PFS 
and OS analyses in accordance with the eligibility criteria. 
In addition, six patients received isocitrate dehydrogenase 
inhibitors and were ineligible for OS calculations.

In all 132 patients, median age at diagnosis was 62.0 
years, 54.5% were women, and 21.1% had received more 
than three lines of therapy (Table 1). Patients with FGFR2 
fusions were younger than those with no FGFR2 alterations 
(median, 58.0 vs 64.0 years), and other patient character-
istics were similar across cohorts (Table 1). The median 
follow-up was 21.2 months (range, 2–161 months); median 
durations of first-line and second-line treatments were 4.6 
months (< 0.1–36.6 months) and 3.1 months (< 0.1–85.0 
months), respectively. First-line therapy was platinum 

Fig. 1  Distribution of patients. 
FGFR2 fibroblast growth factor 
receptor 2, iCCA  intrahepatic 
cholangiocarcinoma Non-iCCA

(n = 28)

iCCA
(n = 132)

FGFR2 fusion
(n = 15)

No FGFR2 alterations
(n = 115)

FGFR2 alterations
other than fusion

(n = 2)

All patients
(N = 160)
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Table 1  Demographics and clinical characteristics of patients with iCCA 

1L first-line, 2L second-line, FGFR2 fibroblast growth factor receptor 2, iCCA  intrahepatic cholangiocarcinoma
a Two patients with other FGFR2 alterations are not presented
b Gemcitabine + cisplatin; gemcitabine, cisplatin + other therapy; gemcitabine, platinum therapy (not cisplatin) + other therapy; or platinum 
therapy + other therapy
c Gemcitabine monotherapy; gemcitabine, nonplatinum therapy + other therapy; or other therapy

Characteristics FGFR2 fusions  
(n = 15)

No FGFR2 alterations  
(n = 115)

All patients with 
iCCA (n = 132)a

Age at diagnosis, median (range), years 58.0 (36–73) 64.0 (28–86) 62.0 (28–86)
 < 40, n (%) 2 (13.3) 5 (4.3) 7 (5.3)
 40 to <65, n (%) 10 (66.7) 55 (47.8) 66 (50.0)
 ≥ 65, n (%) 3 (20.0) 55 (47.8) 59 (44.7)

Sex, n (%)
 Male 6 (40.0) 53 (46.1) 60 (45.5)
 Female 9 (60.0) 62 (53.9) 72 (54.5)

Race, n (%)
 Evaluable, n 14 106 121

  White 12 (85.7) 96 (90.6) 109 (90.1)
  Black 1 (7.1) 5 (4.7) 6 (5.0)
  Asian 1 (7.1) 5 (4.7) 6 (5.0)

Prior resection, n (%)
 Yes 5 (33.3) 36 (31.3) 42 (31.8)
 No 10 (66.7) 79 (68.7) 90 (68.2)

Disease stage at diagnosis, n (%)
 1 3 (20.0) 9 (7.8) 13 (9.8)
 2 0 18 (15.7) 18 (13.6)
 3 3 (20.0) 26 (22.6) 30 (22.7)
 4 9 (60.0) 62 (53.9) 71 (53.8)

Number of treatment lines following initial diagnosis, n (%)
 Evaluable, n 15 111 128

  0 0 4 (3.6) 4 (3.1)
  1 4 (26.7) 26 (23.4) 31 (24.2)
  2 1 (6.7) 29 (26.1) 31 (24.2)
  3 3 (20.0) 32 (28.8) 35 (27.3)
  >3 7 (46.7) 20 (18.0) 27 (21.1)

1L treatment, n (%)
 Evaluable, n 15 99 115

  Platinum  basedb 14 (93.3) 92 (92.9) 107 (93.0)
  Non-platinum  basedc 1 (6.7) 7 (7.1) 8 (7.0)

2L treatment, n (%)
 Evaluable, n 11 77 89

  Pyrimidine based 7 (63.6) 45 (58.4) 53 (59.6)
  Pyrimidine/platinum 1 (9.1) 17 (22.1) 18 (20.2)
  Other 3 (27.3) 15 (19.5) 18 (20.2)

Duration of 1L therapy
 Evaluable, n 13 89 103

  Overall, median (range), days 105.0 (43–770) 140.0 (1–1114) 139.0 (1–1114)
 Evaluable, n 10 70 81

  Platinum-based, median (range), days 98.0 (43–770) 175.0 (1–1114) 141.0 (1–1114)
 Evaluable, n 3 19 22

  Non-platinum-based, median (range), days 169.0 (97–505) 113.0 (36–751) 117.0 (36–751)
Duration of 2L therapy
 Evaluable, n 10 71 82

  Overall, median (range), days 185.5 (80–1149) 76.0 (1–2584) 93.5 (1–2584)
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based in 93% (107/115) of patients; 80% (71/89) of patients 
received platinum-based or pyrimidine-based second-line 
therapy. The major reason for discontinuation of first-line 
or second-line treatment was disease progression (62% 
[77/125]; 73/93 [78%]).

3.2  Overall Survival and Progression‑Free Survival

Median OS for all evaluable patients included in the analy-
sis was 22.5 months (95% CI 16.9–26.7 months [n = 120]) 
(Table 2; Fig. 2a). Twelve patients were not evaluable for 
OS calculations: six patients who received isocitrate dehy-
drogenase inhibitors and six patients who received FGFR 
inhibitors. Median OS was 31.3 months (95% CI 5.8–not 
estimable) in patients with FGFR2 fusions (n = 9) and 21.7 
months (95% CI 16.1–26.6) for patients with no FGFR2 
alterations (n = 109). From the start of first-line therapy, 
patients with FGFR2 fusions had a median OS of 24.8 
months (95% CI 3.4–not estimable [n = 9]), and patients 
with no FGFR2 alterations had a median OS of 14.5 months 
(95% CI 12.2–20.2 [n = 90]) (Table 2; Fig. 2b). From the 
start of second-line therapy, patients with FGFR2 fusions 
had a median OS of 23.2 months (95% CI 10.8–not estima-
ble [n = 4]), and patients with no FGFR2 alterations had 
a median OS of 8.2 months (95% CI 6.5–14.6 [n = 70]) 
(Table 2; Fig. 2c). Small sample sizes preclude interpretation 
of median OS following second-line therapy.

Median PFS with first-line therapy was 7.1 months (95% 
CI 5.0–8.3) for all patients (n = 124), 6.2 months (95% CI 
2.0–16.8) for patients with FGFR2 fusions (n = 15), and 
7.2 months (95% CI 5.0–8.3) for patients with no FGFR2 

alterations (n = 107) (Table 3). Median PFS with second-
line therapy was 5.6 months (95% CI 2.8–10.3) for patients 
with FGFR2 fusions (n = 8) and 3.7 months (95% CI 
2.6–5.6) for patients with no FGFR2 alterations (n = 81) 
(Table 3). Median PFS following second-line therapy should 
be interpreted with caution owing to the small sample sizes.

4  Discussion and Conclusions

Comprehensive molecular profiling studies have demon-
strated that actionable genetic alterations are present in 
approximately 45% of patients with CCA [13, 27], prompt-
ing a wealth of research into personalized treatment regi-
mens targeting specific oncogenic drivers. However, few 
studies have looked at how these genetic alterations may 
affect outcomes following standard systemic therapy. This 
study provides real-world evidence on the characteristics and 
treatment outcomes of patients with and without FGFR2 
fusion-driven iCCA using next-generation sequencing data 
obtained by MSK-IMPACT.

In general, the baseline demographics and clinical char-
acteristics of patients with FGFR2 fusions included in this 
retrospective study are similar to those of patients enrolled in 
phase II studies of pemigatinib (FIGHT-202) [16], and infi-
gratinib [28]. In addition, the percentage of FGFR2 fusions 
detected in this cohort (15/132; 11%) is consistent with the 
published values (9–14%) [13, 14, 16, 29]. Although com-
parisons across groups were rendered difficult by the small 
numbers of patients and the fact that they were not randomly 
assigned to each cohort, the observation that patients with 
iCCA harboring FGFR2 fusions were younger compared 

Table 2  OS in patients with iCCA 

1L first-line, 2L second-line, CI confidence interval, FGFR2 fibroblast growth factor receptor 2, iCCA  intrahepatic cholangiocarcinoma, NE not 
estimable, OS overall survival
a Two patients with other FGFR2 alterations are not presented

Variable FGFR2 fusions  
(n = 15)

No FGFR2 alterations  
(n = 109)

All patients with 
iCCA (n = 126)a

OS since diagnosis
 Evaluable, n 9 109 120
  Median (95% CI), months 31.3 (5.8–NE) 21.7 (16.1–26.6) 22.5 (16.9–26.7)

OS since start of 1L therapy
 Evaluable, n 9 90 100
  Median (95% CI), months 24.8 (3.4–NE) 14.5 (12.2–20.2) 15.1 (12.6–21.6)

OS since start of 2L therapy
 Evaluable, n 4 70 75
  Median (95% CI), months 23.2 (10.8–NE) 8.2 (6.5–14.6) 10.4 (7.4–14.6)
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with those with no FGFR2 alterations is consistent with the 
published literature [14, 16].

Median OS in all patients with iCCA, regardless of 
genomic status, was 22.5 months; this is longer than the 
median OS of 12.6 months reported in a recent pooled post 
hoc analysis of 109 molecularly unselected patients with 
iCCA receiving first-line chemotherapy in the ABC-01, 
ABC-02, and ABC-03 trials [30]. A previous retrospec-
tive study assessed the natural history of CCA harboring 
FGFR alterations in 377 patients with biliary tract cancer 
(72% iCCA; 12% extrahepatic CCA; 16% gallbladder) 
[15]. Among 341 patients in this analysis who had not 
received FGFR-directed therapy, those harboring FGFR 
genomic alterations (n = 59) were found to have signifi-
cantly longer OS compared with those who did not have 
FGFR alterations (n = 282) [30 vs 20 months; p = 0.027] 
[15]. Another observational study of 571 patients with 
advanced CCA also demonstrated that median OS was 
prolonged for those with FGFR2 fusions or rearrange-
ments compared with those without FGFR2 alterations 
(12.1 vs 7.1 months), although the difference was not sta-
tistically significant (p > 0.05) and FGFR2 status was not 
found to be a significant covariate of OS [31]. Consist-
ent with these previous results, our findings suggest that 
median OS was numerically longer in patients with iCCA 
harboring FGFR2 fusions compared with those with no 
FGFR2 alterations (31.3 vs 21.7 months). Overall sur-
vival from the start of first-line or second-line therapy also 

appeared more favorable in patients with FGFR2 fusions 
(median 24.8 and 23.2 months, respectively) compared 
with patients with no FGFR2 alterations (median 14.5 and 
8.2 months, respectively), although only four patients with 
FGFR2 fusions were evaluable for OS from the start of 
second-line therapy.

A previously published retrospective study demonstrated 
that the median PFS of patients receiving first-line chemo-
therapy predominantly for CCA was not statistically sig-
nificantly different for cohorts with FGFR alterations versus 
those without FGFR alterations (33.9 vs 25.4 weeks [1.1 vs 
0.8 months]; p = 0.07) [15]. Consistent with this finding, 
it was observed here that the median PFS associated with 
first-line systemic therapy in patients with FGFR2 fusions 
was shorter than that observed in patients with no FGFR2 
alterations (6.2 vs 7.2 months). Of note, the observed median 
PFS associated with platinum-based therapy in first-line 
therapy was also shorter in patients with FGFR2 fusions 
versus PFS in patients with no FGFR2 alterations (4.0 vs 
7.1 months), supporting the use of targeted first-line therapy 
in patients with FGFR2 fusions. Furthermore, there is the 
observation that median PFS following second-line systemic 
therapy was longer in patients with versus patients with-
out FGFR2 alterations (5.6 vs 3.7 months). These results 
support the investigation of novel treatment approaches for 
CCA in second-line therapy, particularly in patients without 
FGFR2 alterations given the shorter PFS following second-
line systemic therapy in these patients.

The efficacy and safety of several systemic chemothera-
peutic regimens have been assessed previously for the treat-
ment of patients with molecularly unselected advanced bil-
iary tract cancer in second-line therapy [7, 8, 10, 11, 32, 
33]. Second-line chemotherapies are associated with limited 
survival outcomes [9, 34]. In the ABC-06 trial, molecularly 

Fig. 2  Overall survival (OS) a since diagnosis, b since the start 
of first-line therapy, and c since the start of second-line therapy. CI 
confidence interval, FGFR fibroblast growth factor receptor, FGFR2 
fibroblast growth factor receptor 2, iCCA  intrahepatic cholangiocarci-
noma, NE not estimable

◂

Table 3  PFS in patients with iCCA 

1L first-line, 2L second-line, CI confidence interval, FGFR2 fibroblast growth factor receptor 2, iCCA  intrahepatic cholangiocarcinoma, NE not 
estimable, PFS progression-free survival
a Two patients with other FGFR2 alterations are not presented

Variable FGFR2 fusions  
(n = 15)

No FGFR2 alterations  
(n = 115)

All patients with 
iCCA (n = 132)a

PFS since start of 1L therapy
 Evaluable, n 15 107 124
  Overall, median (95% CI), months 6.2 (2.0–16.8) 7.2 (5.0–8.3) 7.1 (5.0–8.3)

 Evaluable, n 12 78 91
  Platinum-based, median (95% CI), months 4.0 (1.9–NE) 7.1 (4.9–8.2) 6.7 (4.6–8.2)

 Evaluable, n 3 21 24
  Non-platinum-based, median (95% CI), months 6.2 (3.2–NE) 5.3 (3.0–11.2) 5.3 (3.2–11.2)

PFS since start of 2L therapy
 Evaluable 8 81 90
  Median (95% CI), months 5.6 (2.8–10.3) 3.7 (2.6–5.6) 3.7 (2.8–5.6)
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unselected patients with locally advanced/metastatic biliary 
tract cancer who had progressed on first-line GemCis were 
randomized to FOLFOX plus active symptom control or 
to active symptom control alone [10]. For these cohorts, 
median OS was 6.2 months and 5.3 months for all patients 
with biliary tract cancer; and was 5.7 months and 5.2 months 
for a subgroup of patients with iCCA. In the FOLFOX plus 
active symptom control arm, median PFS was 4.0 months for 
all patients with biliary tract cancer and 3.3 months for those 
with iCCA [10]. The phase II NIFTY trial randomized 178 
molecularly unselected patients with metastatic biliary tract 
cancer who had progressed on GemCis to either liposomal 
irinotecan plus fluorouracil and leucovorin or to fluorouracil 
and leucovorin alone [35]. Among 174 patients analyzed for 
efficacy, the median PFS in the liposomal irinotecan plus 
fluorouracil and leucovorin cohort was observed to be signif-
icantly longer than in the fluorouracil and leucovorin alone 
cohort (7.1 vs 1.4 months; p = 0.0019) [35]. Support for 
these findings was provided by a small retrospective study 
of 14 patients receiving nanoliposomal irinotecan in com-
bination with leucovorin plus fluorouracil for advanced bil-
iary tract cancer, who had initially received platinum-based 
chemotherapy [36]. Among 11 patients analyzed, the results 
demonstrated median PFS and OS on second-line chemo-
therapy of 6.1 months and 12.1 months, respectively [36].

The median PFS observed here is slightly longer than 
that observed in a post hoc analysis of response to systemic 
therapy in patients with FGFR2 fusions or rearrangements 
enrolled in FIGHT-202 (first-line: PFS 6.2 vs 5.6 months; 
second-line PFS 5.6 vs 4.4 months) [37]. However, these 
comparisons should be interpreted with caution because of 
the small numbers of patients and differences in the study 
design (e.g., prospective vs retrospective). In a recent retro-
spective analysis in patients with advanced CCA harboring 
FGFR2 fusions who received second-line chemotherapy, 
median PFS was 4.6 months [38]. Despite the observation 
that patients with FGFR2 fusions receiving second-line sys-
temic therapy have longer PFS compared with patients with 
no FGFR2 alterations, PFS appears to be further improved 
by treatment with FGFR inhibitors. Recently updated data 
from FIGHT-202 in patients with CCA who received pemi-
gatinib in second-line therapy showed a median PFS of 7.0 
months for patients with FGFR2 fusions or rearrangements 
[39]. In a pivotal phase II study, infigratinib was associ-
ated with a median PFS of 7.3 months in 108 patients with 
FGFR2 fusions or rearrangements who had previously 
received one or more lines of therapy [28]. The final anal-
ysis of the FOENIX-CCA2 trial of futibatinib in patients 
with iCCA and FGFR2 fusion or rearrangements who had 
received one or more prior treatments including gemcitabine 
plus platinum reported a median PFS of 8.9 months [40]. 

Data for PFS among patients receiving infigratinib or futi-
batinib in second-line therapy only were not reported.

Taken together, median PFS with first-line systemic ther-
apy does not appear to be substantially affected by FGFR2 
fusion status; patients harboring FGFR2 fusions or rear-
rangements may experience longer PFS with second-line 
systemic therapy compared with patients who do not harbor 
FGFR2 fusions or rearrangements—a PFS advantage that 
may be further enhanced with targeted therapy. However, 
these observations require confirmation in future prospective 
randomized controlled studies.

In this study, data interpretation was limited by the 
small population of patients with FGFR2 fusions; there-
fore, numerical differences between patient populations for 
some analyses should be interpreted with caution. Never-
theless, the results of this retrospective analysis suggest 
that patients with iCCA harboring FGFR2 fusions may 
have a better prognosis compared with patients without 
FGFR2 alterations in terms of overall OS and PFS on 
second-line  systemic therapy, but not first-line systemic 
therapy. Further research is warranted on the prognos-
tic value of FGFR2 fusion-driven iCCA in response to 
systemic therapy through prospectively designed stud-
ies. The FGFR-targeted inhibitors, pemigatinib and infi-
gratinib, are approved for the treatment of patients with 
unresectable locally advanced or metastatic CCA with an 
FGFR fusion or other rearrangement in the second-line 
setting [18–21, 41]. However, the present observation 
that for patients with FGFR2 fusions receiving second-
line systemic therapy PFS may be further improved by 
FGFR inhibitor treatment raises the question of whether 
FGFR inhibitors (or other targeted therapies) could pro-
vide additional survival benefit in first-line compared with 
standard-of-care GemCis. Evidence that this may be the 
case for the programmed death-ligand 1-targeted mono-
clonal antibody durvalumab was provided by an interim 
analysis of data from the phase III randomized TOPAZ-1 
trial (NCT03875235), which is evaluating durvalumab 
plus GemCis versus placebo plus GemCis in 685 patients 
with locally advanced or metastatic biliary tract cancer in 
the first-line setting [42]. Importantly, durvalumab plus 
GemCis was associated with significant improvements 
in OS (hazard ratio, 0.80; 95% CI 0.66–0.97; p = 0.021; 
median, 12.8 vs 11.5 months) and PFS (hazard ratio, 0.75; 
95% CI 0.64–0.89; p = 0.001; median, 7.2 vs 5.7 months) 
compared with placebo plus GemCis. It might therefore be 
conjectured, and further research would thus be warranted 
to evaluate, that inclusion of an FGFR inhibitor in first-line 
treatment could also provide a survival advantage com-
pared with GemCis alone. Phase III studies are currently 
ongoing comparing FGFR inhibitors with GemCis for the 
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first-line treatment of patients with unresectable, locally 
advanced, or metastatic CCA and FGFR2 fusions or rear-
rangements, including FIGHT-302 (NCT03656536) with 
pemigatinib [43], the PROOF trial (NCT03773302) with 
infigratinib [44], and the FOENIX-CCA3 (NCT04093362) 
with futibatinib [45].
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