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LESSONS LEARNED

• Axitinib exhibited marginal activity against gemcitabine-refractory unselected biliary tract cancer.
• Pretreated soluble vascular endothelial growth factor receptor-2 may be a useful biomarker for axitinib treatment

outcome.
• Ascites should be carefully monitored in patients receiving anti–vascular endothelial growth factor receptor therapy

including axitinib in advanced biliary tract cancer.

ABSTRACT

Background. There are no clear options for second-line
treatment in patients with gemcitabine (GEM)-refractory bili-
ary tract cancer (BTC). We conducted a multicenter, single-
arm, phase II trial to confirm the efficacy and safety of
axitinib, a potent selective inhibitor of vascular endothelial
growth factor receptor (VEGFR)-1/2/3, in patients with GEM-
refractory BTC.
Methods. Patients refractory or intolerant to GEM-based
chemotherapy were enrolled. Axitinib was administered
orally at an initial dose of 5 mg twice daily. The primary end-
point was progression-free survival (PFS), and the threshold
and expected values were set at 2 and 3 months, respec-
tively. The target sample size was 32 patients.

Results. Nineteen patients were enrolled. The trial was inter-
rupted for a total of 13 months for the evaluation of adverse
events. Thirteen patients were previously treated with ≥2 reg-
imens. The median PFS was 2.8 months (95% confidence
interval [CI]: 2.1–4.1). The median overall survival was 5.8
months (95% CI: 3.3–9.7). The response rate was 5.3% (95%
CI: 0.0–15.3). Grade 3 ascites occurred in two patients.
Baseline soluble VEGFR-2 levels were significantly associ-
ated with PFS.
Conclusion. Axitinib exhibited marginal activity against GEM-
refractory BTC. Ascites should be carefully monitored in axitinib-
treated patients with advanced BTC. The Oncologist
2021;26:97–e201
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DISCUSSION

This study was the first clinical trial to evaluate the efficacy
and safety of axitinib in patients with GEM-refractory BTC.
This study met the primary endpoint at the lower limit of
95% CI for a median PFS of 2.1 months (Fig. 1A), which was
superior to the 2.0 months of the null hypothesis, with a
response rate (RR) of 5.3% and median overall survival
(OS) of 5.8 months (Fig. 1B). However, we consider that
axitinib exhibited marginal activity against GEM-refractory
unselected BTC.

In addition, this study provides important insights about
biomarker analyses. Pretreated high soluble VEGFR (sVEGFR)-2
levels were significantly associated with longer PFS. In a phase
II study in Japanese patients with cytokine-refractory meta-
static renal cell carcinoma, greater reductions of sVEGFR-2
were associated with high RR and longer PFS. Considering the
mechanism of action of axitinib, sVEGFR-2 may have an impor-
tant role in patients treated with axitinib.

Although multikinase inhibitors targeting VEGFR, such
as sorafenib, sunitinib, and pazopanib, previously showed
modest efficacy in BTC [1–3], we hypothesized that axitinib
could have greater activity, owing to stronger inhibition of
VEGFR-1/2/3, the half maximal inhibitory concentration for
axitinib being 10-fold lower than for the other kinase inhibi-
tors [4]. However, the current study showed similar efficacy
compared with other molecular targeted therapies. VEGF
promotes immune suppression in the tumor microenviron-
ment. In a preclinical study, axitinib reprogramed the
immune suppressive environment; thus, the antitumor

effect of axitinib not only is due to direct antiangiogenic
effects but also involves important effects on tumor immunity.
Axitinib plus immune checkpoint inhibitors have signifi-
cantly improved the PFS compared with sunitinib for
first-line treatment in patients with advanced renal cell
carcinoma. These results suggest that axitinib should be
studied in combination with immune checkpoint inhibi-
tors in selected patients with advanced BTC that exhibit
high levels of sVEGFR-2.

We found that ascites was often observed as an important
adverse event (AE) in the present study. Ascites of more than
moderate degree rapidly worsened in four patients. Addition-
ally, a limited amount of ascites was observed in four patients,
and peritoneal dissemination might have already developed at
study enrollment in some of them. Furthermore, all four
patients had gallbladder cancer (GBC) and were previously
treated with two or more regimens. The indication of sequen-
tial chemotherapy should be carefully considered in patients
with GBC, ascites, and multiple previous treatments. Con-
versely, ascites possibly related to axitinib were observed in
two patients. Clinicians should be attentive to the onset of
ascites in patients treated with anti-VEGFR therapy.

Axitinib exhibited marginal activity against GEM-refractory
unselected BTC. Ascites should be carefully monitored in
patients receiving anti-VEGFR therapy including axitinib in
advanced BTC. Baseline sVEGFR-2 may be a useful biomarker
for axitinib treatment outcome. Further development of new
regimens is required for the treatment of patients with GEM-
refractory BTC.

TRIAL INFORMATION

Disease Biliary tract: Gallbladder cancer and cholangiocarcinoma

Stage of Disease/Treatment Metastatic/advanced

Prior Therapy 1 prior regimen

Type of Study Phase II, single arm

Figure 1. Kaplan-Meier curves. (A): Progression-free survival. (B): Overall survival.
Abbreviation: CI, confidence interval.
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Primary Endpoint Progression-free survival

Secondary Endpoints Overall survival, overall response rate, safety, correlative
endpoint

Additional Details of Endpoints or Study Design

Study design: This study was an open-label, multicenter, single-arm phase II trial from six participating Japanese institutions.
Written informed consent was obtained from all patients before enrollment, and the study protocol was approved by the institu-
tional review board of each participating institution. The study was conducted in accordance with the Declaration of Helsinki.

Patients: The inclusion criteria for enrollment in this study were as follows: patients diagnosed with recurrent or
unresectable biliary tract cancer including intrahepatic cholangiocarcinoma, extrahepatic cholangiocarcinoma, gallbladder
cancer, and ampulla of Vater cancer, with histologically confirmed adenocarcinoma; age ≥20 years; Eastern Cooperative
Oncology Group Performance Status of 0 or 1; refractory or intolerant to gemcitabine-based chemotherapy; ≥1 measurable
lesion; no evidence of brain metastasis; no evidence of moderate or more ascites and/or pleural effusion; and no evidence of
pre-existing uncontrolled hypertension. In addition, patients had preserved organ functions: white blood cell count ≥3,000/
mm3, neutrophil count ≥1,500/mm3, hemoglobin level ≥8.0 g/dL, platelet count ≥100,000/mm3, serum creatinine level ≤1.5
mg/dL, serum total bilirubin level ≤2 mg/dL (≤3 mg/dL in patients with biliary drainage), and serum aspartate transaminase
and alanine transaminase levels ≤75 IU/L (≤150 IU/L in patients with biliary drainage), and urinary protein level ≤1+ by the
dipstick test or <2 g/day. Finally, patients had a life expectancy of ≥3 months and were willing to provide written informed
consent. The main exclusion criteria were as follows: active hemorrhagic ulcer or active diverticulitis; surgery within 28 days
prior to enrollment in the study; radiation therapy within 14 days prior to enrollment in the study; serious gastrointestinal
disorder; serious complications, such as cardiac disease, renal disease, uncontrolled diabetes mellitus; active infections; preg-
nant or lactating women; and use of drugs known to be potent inhibitors or inducers of cytochrome P450 isoenzyme 4A.

Study treatment: Axitinib was administered orally at an initial dose of 5 mg twice daily. Dose escalation of axitinib was
allowed, increasing to 7 or 10 mg orally twice daily, in patients if tolerated. Treatment was continued until disease progres-
sion, emergence of intolerable adverse events (AEs), or patient refusal to continue the treatment. Up to two dose-level mod-
ifications to 3 or 2 mg orally twice daily owing to uncontrolled nonhematological grade 3 AEs were also allowed. Dose
interruption was also allowed for uncontrolled grade 4 AEs, and axitinib was restarted on dose decrease when the patients
recovered to grade 2 or less. The above criteria were for AEs except hypertension and proteinuria. In patients who devel-
oped hypertension during treatment (systolic blood pressure >150 mmHg or diastolic blood pressure >100 mmHg), antihy-
pertensive treatment was started, or if the patients were under antihypertensive treatment, doses of antihypertensive drugs
were increased or other drugs were added. For patients who had persistent hypertension despite maximum antihypertensive
treatment, the axitinib dose was reduced. In patients who developed hypertension during treatment (systolic blood pres-
sure >160 mmHg or diastolic blood pressure >105 mmHg), treatment interruption and antihypertensive treatment adjust-
ment were performed. After blood pressure recovered (systolic blood pressure <150 mmHg or diastolic blood
pressure <100 mmHg), axitinib was restarted with a dose reduction. For patients with proteinuria of 2+ or more measured
by dipstick, quantitative assessment was performed by 24-hour urine collection. If the patients had proteinuria of >3.5
g/24 hours, treatment was interrupted, and after the patients recovered to ≤3.5 g/24 hours, axitinib was restarted at the
same dosage or dose decrease under the investigator’s judgment.

Assessment: Physical examination, including blood pressure measurement and laboratory tests (blood biochemistry tests
and urine tests), was performed at least every 2 weeks. Furthermore, thyroid hormone levels were examined every 4 weeks
for 2 months after starting treatment and every 6 weeks thereafter. Computed tomography or magnetic resonance imaging
was performed every 6 weeks for the evaluation of the treatment efficacy. The exploratory analyses of potential plasma bio-
markers for axitinib were performed by SRL Inc. (Tokyo, Japan). Enzyme-linked immunosorbent assay kits for testing levels of
plasma biomarkers including VEGF-A, VEGF-C, VEGF-D, and sVEGFR-2 from R&D System (Minneapolis, MN, USA), sVEGFR-1
from Roche Diagnostics (Basel, Switzerland), and sVEGFR-3 from IBL (Gunma, Japan) were measured at baseline and 1 month
after treatment, in accordance with the manufacturer’s instructions.

Statistical analysis: Considering the median PFS with S-1 for second-line chemotherapy was 2.5 months, the null hypothesis
for the threshold and the alternative hypothesis for the expected median PFS were set as 2 months and 3 months, respec-
tively. A sample size of at least 30 patients was estimated as the requirement for the study to have a one-sided significance
level of 5% and a power of 73%. Considering dropouts, the target sample size was set as 32 patients in this study.

For PFS and OS, survival curves were estimated using the Kaplan-Meier method and compared using the log-rank test. A Cox
proportional hazards model was used to estimate hazard ratios. All statistical analyses were performed using SAS Release
9.4 (SAS Institute, Cary, NC). Statistically significant differences in plasma biomarker levels between baseline and 1 month
after treatment were determined by the Wilcoxon signed-rank test. Baseline plasma biomarkers were divided into high
group and low group using median values.

Investigator’s Analysis Evidence of target inhibition but no or minimal antitumor
activity

DRUG INFORMATION

Drug 1

Generic/Working Name Axitinib

Trade Name Inlyta
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Company Name Pfizer

Drug Type Small molecule

Drug Class Angiogenesis - VEGF

Dose 5 mg per flat dose

Route p.o.

Schedule of Administration 5 mg orally twice daily with dose adjustments based on
tolerability

PATIENT CHARACTERISTICS

Number of Patients, Male 10

Number of Patients, Female 9

Stage Metastatic/recurrent: 10/9

Age Median (range): 67 (44–80) years

Number of Prior Systemic Therapies Median (range): 2 (1–3)

Performance Status: ECOG 0 — 10
1 — 9
2 —
3 —
Unknown —

Primary tumor site, n (%) Gallbladder, 9 (47%)
Extrahepatic bile duct, 6 (32%)
Intrahepatic bile duct, 4 (21%)

Presence of ascites, n (%) Yes/No: 5 (26%)/14 (74%)

Prior chemotherapy, n (%) First line: 19
GEM + cisplatin, 15 (79%)
GEM + S-1, 1 (5%)
GEM monotherapy, 1 (5%)
Other, 2 (11%)

Second line: 13 S-1 monotherapy, 6 (46%)
GEM + cisplatin, 2 (15%)
GEM + S-1, 2 (15%)
Other, 3 (23%)

Third line: 1 Clinical trial: 1 (100%)

Cancer Types or Histologic Subtypes Adenocarcinoma, 19

PRIMARY ASSESSMENT METHOD: PROGRESSION-FREE SURVIVAL
Number of Patients Screened 19

Number of Patients Enrolled 19

Number of Patients Evaluable for Toxicity 19

Number of Patients Evaluated for Efficacy 19

Evaluation Method RECIST 1.1

(Median) Duration Assessments PFS 2.8 months, CI: 2.1–4.1

Outcome Notes The primary endpoint was met, because the lower limit of the
95% CI was superior to the null hypothesis of 2.0 months.
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SECONDARY ASSESSMENT METHOD: OVERALL SURVIVAL AND OVERALL RESPONSE RATE

Number of Patients Screened 19

Number of Patients Enrolled 19

Number of Patients Evaluable for Toxicity 19

Number of patients Evaluated for Efficacy 19

Evaluation Method RECIST 1.1

Response Assessment CR n = 0 (0%)

Response Assessment PR n = 1 (5.3%)

Response Assessment SD n = 14 (73.7%)

Response Assessment PD n = 1 (5.3%)

Response Assessment OTHER n = 3 (15.8%)

(Median) Duration Assessments OS 5.8 months, CI: 3.3–9.7

Outcome Notes The tumor responses were evaluated in 16 patients. The RR
was 5.3% (95% CI: 0.0–15.3); 12 patients showed shrinkage of
target lesions from baseline (Fig. 2).

ADVERSE EVENTS

All Cycles

Name NC/NA 1 2 3 4 5 All grades

Anemia 11% 58% 26% 5% 0% 0% 89%

Platelet count decreased 31% 53% 16% 0% 0% 0% 69%

White blood cell decreased 84% 11% 5% 0% 0% 0% 16%

Neutrophil count decreased 84% 5% 11% 0% 0% 0% 16%

Hypertension 10% 11% 37% 42% 0% 0% 90%

Anorexia 37% 26% 32% 5% 0% 0% 63%

Fatigue 63% 21% 11% 5% 0% 0% 37%

Palmar-plantar erythrodysesthesia syndrome 68% 16% 11% 5% 0% 0% 32%

Mucositis oral 74% 5% 16% 5% 0% 0% 26%

Nausea 79% 21% 0% 0% 0% 0% 21%

Diarrhea 85% 5% 5% 5% 0% 0% 15%

Vomiting 89% 11% 0% 0% 0% 0% 11%

Dysgeusia 89% 11% 0% 0% 0% 0% 11%

Alkaline phosphatase increased 0% 37% 32% 26% 5% 0% 100%

Hypoalbuminemia 0% 53% 42% 5% 0% 0% 100%

Hyperglycemia 10% 56% 17% 17% 0% 0% 90%

Aspartate aminotransferase increased 21% 47% 11% 21% 0% 0% 79%

Alanine aminotransferase increased 32% 42% 5% 21% 0% 0% 68%

Proteinuria 32% 26% 37% 5% 0% 0% 68%

Hyperkalemia 58% 32% 5% 5% 0% 0% 42%

Blood bilirubin increased 63% 5% 16% 16% 0% 0% 37%

Hypocalcemia 74% 26% 0% 0% 0% 0% 26%

Creatinine increased 79% 11% 5% 5% 0% 0% 21%

Hypercalcemia 79% 21% 0% 0% 0% 0% 21%

Hypokalemia 84% 16% 0% 0% 0% 0% 16%

Adverse Events Legend

The median dose was 8.75 (2.44–9.44) mg/day. No patient required dose escalation. Seven patients (37%) needed at least one dose
reduction, which was due to hypertension in three patients and to hypertension and proteinuria, oral mucositis, malaise, and
palmar-plantar erythrodysesthesia syndrome in one patient each, respectively. Although the most common treatment-related grade
3/4 AE was hypertension (42%), this AE was controllable. There was no treatment-related death owing to close follow-up, appropri-
ate dose interruption, and/or dose decrease. The data collection cutoff date was August 2018. At the time of data cutoff, all patients
discontinued protocol treatment, and 13 of 19 (68%) patients had died. Reasons for protocol treatment discontinuation were disease
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progression in 13 patients (68%), AEs in 4 patients (21%), patient refusal associated with AE in 1 patient (5%), and death due to gas-
trointestinal bleeding because of complications of disease progression in one patient (5%), respectively. This death was evaluated as
not treatment related based on results of postmortem pathology. One patient had missing data for blood glucose determination.
Abbreviation: NC/NA, no change from baseline/no adverse event.

SERIOUS ADVERSE EVENTS

Name Grade Attribution

Gastrointestinal bleeding 5 Unrelated

Ascites 3 Possible

Ascites 3 Possible

Ascites 3 Unrelated

Ascites 3 Unrelated

Jaundice 3 Unrelated

Serious Adverse Events Legend

Ascites of more than moderate entity was observed in four patients during the study treatment. These four patients died as a
result of tumor progression: three patients had early death, which was defined as death within 30 days after completing the study
treatment, and one patient without early death experienced rapidly increasing ascites during study treatment. Two of the four
patients were determined to have experienced ascites as a treatment-related grade 3 AE on discussion with the Data and Safety
Monitoring Committee. Among the two patients presenting treatment-related grade 3 ascites (one patient experienced early
death, and the other patient did not), one patient had evidence of positive ascites cytology, but the AE was attributed to be possi-
bly due to axitinib, because the degree of increasing ascites exceeded the assumption of increasing ascites as tumor progression.
The patient died of liver failure due to progression of liver metastasis. In the other patient without early death, ascites was possi-
bly due to axitinib because of negative ascites cytology. Once the patient’s condition had recovered by palliative treatment for
ascites, he ultimately died as a result of tumor progression. For the other two patients, ascites was attributed to peritoneal dis-
semination due to tumor progression, and both also died from progression. All four patients had GBC with ascites at enrollment,
and three of these patients had previously undergone two or three chemotherapeutic regimens.

PHARMACOKINETICS/PHARMACODYNAMICS

Plasma biomarkers at baseline and 1 month after treatment were evaluated in 16 patients. Axitinib was associated with sig-
nificant increases in VEGF-A and decreases in sVEGFR-1/2/3 (Table 1). Of the baseline biomarkers, high sVEGFR-2 and
sVEGFR-3 were significantly associated with longer PFS and OS, respectively. High sVEGFR-3 and low VEGF-D tended to
increase with PFS, and high sVEGFR-2 and low VEGF-D tended to increase with OS (Table 2).

ASSESSMENT, ANALYSIS, AND DISCUSSION

Completion Study terminated before completion

Terminated Reason Did not fully accrue

Investigator’s Assessment Evidence of target inhibition but no or minimal antitumor activity

Overexpression of vascular endothelial growth factor
(VEGF) has been identified as an important indicator of poor
prognosis in patients with advanced biliary tract cancer (BTC)
[5, 6]. Axitinib, an orally administered selective inhibitor of
VEGF receptor (VEGFR)-1/2/3, strongly inhibits VEGFR [4]. We
have previously reported the promising efficacy of axitinib
against gemcitabine (GEM)-refractory BTC in a preclinical study
and our clinical experience in five patients [7, 8].

This study was the first clinical trial to evaluate the efficacy
and safety of axitinib in patients with GEM-refractory BTC. As
there are currently no clear second-line treatment options, this
study was designed as single-arm trial, and the primary end-
point threshold and expected progression-free survival (PFS)
were set based on historical data [9]. As a result, this study
met the primary endpoint at the lower limit of 95% confidence
interval for a median PFS of 2.1 months, which was superior to

the 2.0 months of the null hypothesis, with a response rate
(RR) of 5.3% and median overall survival (OS) of 5.8 months.

Although this study had planned to enroll 32 patients,
we did not extend the enrollment period after 19 patients.
Although we did not perform integrated analysis, the effi-
cacy of axitinib based on the clinical experience of a total
24 patients, including five patients from a previous study
[8], treated with this drug was marginal. We considered
that this marginal efficacy would not change, even if the
remaining 13 patients were enrolled in this study. Further-
more, as mentioned below, the development of VEGF
inhibition and immune checkpoint inhibitor combination
therapy is expected to be introduced for patients with
selected GEM-refractory BTC such as renal cell carcinoma.

Recently, the ABC-06 trial, conducted in the U.K., was
the first randomized phase III trial comparing FOLFOX
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(5-fluorouracil, folinic acid, and oxaliplatin) plus active symp-
tom control (ASC) and ASC alone in patients with GEM plus cis-
platin (GC)-refractory BTC. FOLFOX demonstrated an improved
OS as the primary endpoint in the trial. However, the improve-
ment in OS was only of approximately 1 month (6.2 months
vs. 5.3 months) [10]. In addition, in two large retrospective
studies, fluoropyrimidine-platinum or fluoropyrimidine-based
combination chemotherapy has not shown any survival ben-
efit after GC or GEM-platinum combination chemotherapy
[11, 12]. Therefore, development of second-line treatment in
patients with advanced BTC is urgently needed.

Although multikinase inhibitors targeting VEGFR such as
sorafenib, sunitinib, and pazopanib showed modest efficacy
in BTC [1–3], axitinib more strongly inhibits VEGFR-1/2/3, as
the half maximal inhibitory concentration for axitinib is
10-fold lower than for these kinase inhibitors [4]. However,
the current study showed similar efficacy compared with
other molecular targeted therapies [1–3, 13–18].

This study provides important findings about biomarker
analyses. In the current study, pretreated soluble VEGFR
(sVEGFR)-2 and sVEGFR-3 levels may be predictive bio-
markers of axitinib treatment outcome. High sVEGFR-2 levels
were significantly associated with longer PFS, and high
sVEGFR-3 levels were significantly associated with longer
OS. In a phase II study in Japanese patients with cytokine-
refractory metastatic renal cell carcinoma, greater reductions
of sVEGFR-2 were associated with high RR and longer PFS
[19]. In addition, plasma biomarker analyses confirmed the
antiangiogenic effects of axitinib in GEM-refractory BTC
because sVEGFR-1/2/3 decreased after administration of
axitinib. Considering the mechanism of action of axitinib, the
results of our study, and those of a phase II trial of metastatic
renal cell carcinoma, sVEGFR-2 may have an important role
in patients treated with axitinib.

Conversely, immune checkpoint inhibitor monotherapy
has shown limited efficacy in previously treated BTC, with an
RR of 3.3%–22%, median PFS of 1.4–3.7 months, and median
OS of 5.2–14.2, respectively [20–22]. Importantly, the useful-
ness of programmed death ligand-1 expression as a predic-
tive biomarker has been controversial in patients with
previously treated BTC [20–22]. According to a review of the
cancer-immunity cycle, VEGF promotes immune suppression
in the tumor microenvironment [23]. In a preclinical study,
axitinib reprogramed the immune suppressive environment;
thus, the antitumor effect of axitinib not only is due to direct
antiangiogenic effects but also may involve important effects
on tumor immunity [24]. Indeed, axitinib plus immune check-
point inhibitors have significantly improved the PFS com-
pared with sunitinib for first-line treatment in patients with
advanced renal cell carcinoma [25, 26]. These results suggest
that the development of axitinib plus immune checkpoint
inhibitors against selected advanced BTC, which have high
sVEGFR-2 and/or sVEGFR-3, will be used in the future.

In addition, we found that ascites was often observed as
an important adverse event in the present study. Ascites of
more than moderate degree rapidly worsened in four
patients, and on consultation with the investigators, the Data
and Safety Monitoring Committee meeting was held to inves-
tigate the causes. A limited amount of ascites was observed

in the four patients, and peritoneal dissemination might have
already developed at study enrollment in some of them. Fur-
thermore, all four patients had gallbladder cancer (GBC) and
were previously treated with two or more regimens. Patients
with advanced GBC with peritoneal dissemination are known
to have an extremely poor prognosis [27]. The indication of
sequential chemotherapy should be carefully considered in
patients with GBC, ascites, and multiple previous treatments.
Conversely, ascites possibly related to axitinib was observed
in two patients. Clinicians should be attentive to the onset of
ascites in patients treated with anti-VEGFR therapy.

There were some limitations in this study. First, the sam-
ple size was small; only 19 patients were enrolled despite
the planned enrollment of 32 patients. Second, previous
treatments varied with two to three regimens and 13 of
19 patients had previously received two regimens at least,
because the S-1 containing regimen was available in Japan.

In conclusion, axitinib exhibited marginal activity against
GEM-refractory unselected BTC. Ascites should be carefully
monitored in patients receiving anti-VEGFR therapy includ-
ing axitinib in advanced BTC. Baseline sVEGFR-2, in particu-
lar, and sVEGFR-3 may be useful biomarkers for axitinib
treatment outcome. Further development of new regimens
is required for the treatment of selected patients with
GEM-refractory BTC.
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FIGURE AND TABLES

Table 1. Plasma biomarkers at baseline and at 1 month after treatment (n = 16)

Biomarleftker Baseline, median (range) 1 month later, median (range) Change amount, median (range) p value

VEGF-A, pg/mL 61.5 (30 to 251) 133.5 (49 to 395) 48.0 (–22 to 311) <.001

VEGF-C, pg/mL 3,075.0 (1,680 to 5,870) 3,080.0 (1,990 to 7,140) –290.0 (–2,030 to 5,350) .140

VEGF-D, pg/mL 394.5 (320 to 647) 446.5 (325 to 675) 31.0 (–152 to 278) .130

VEGFR-1, pg/mL 514.0 (340 to 800) 405.5 (293 to 592) –92.0 (–273 to 71) .002

VEGFR-2, pg/mL 8,195.0 (6,450 to 11,100) 5,240.0 (4,020 to 7,410) –2,730.0 (–5,060 to –850) <.001

VEGFR-3, pg/mL 57.6 (37.6 to 89.4) 35.5 (21.6 to 54.8) –20.8 (–34.6 to –3.2) <.001

Abbreviations: VEGF, vascular endothelial growth factor; VEGFR, vascular endothelial growth factor receptor.

Figure 2. Waterfall plot of change from baseline to the maximum tumor shrinkage of the target lesions.
Abbreviations: CI, confidence interval; NE, not evaluated; PD, progressive disease; PR, partial response; SD, stable disease.
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Table 2. Association between baseline plasma biomarkers and survival (n = 16)

Biomarker Baseline
Median PFS (95% CI),
months

Log-rank
p value

Median OS (95% CI),
months

Log-rank
p value

VEGF-A, pg/mL High 2.8 (1.4–4.1) .102 5.5 (2.3–9.7) .144

Low 4.1 (2.0–5.7) 7.4 (4.9–NA)

VEGF-C, pg/mL High 2.8 (2.0–4.1) .777 7.4 (3.3–NA) .331

Low 3.4 (1.4–5.6) 5.8 (2.3–8.5)

VEGF-D, pg/mL High 2.7 (1.4–4.1) .095 5.0 (2.3–9.7) .076

Low 4.1 (2.8–5.6) 8.5 (3.2–NA)

VEGFR-1, pg/mL High 4.1 (2.1–5.1) .806 8.5 (3.2–NA) .513

Low 2.8 (1.4–5.7) 6.2 (2.3–9.7)

VEGFR-2, pg/mL High 4.1 (2.6–5.7) .028 NA (3.3–NA) .081

Low 2.8 (1.4–4.1) 5.3 (2.3–8.5)

VEGFR-3, pg/mL High 4.1 (2.6–5.6) .125 8.5 (3.2–NA) .047

Low 2.8 (1.4–4.1) 5.3 (2.3–7.4)

Abbreviations: CI, confidence interval; NA, not available; OS, overall survival; PFS, progression-free survival; VEGF, vascular endothelial growth
factor; VEGFR, vascular endothelial growth factor receptor.
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