Cancer Management and Research

Dove

ORIGINAL RESEARCH

Efficacy and Safety of Apatinib in Treatment of
Unresectable Intrahepatic Cholangiocarcinoma:
An Observational Study

Yubin Hu®'
Hailan Lin'
Mingzhi Hao'
Yan Zhou?
Qizhong Chen'
Zhangxian Chen'

'Department of Tumor Interventional
Radiology, Fujian Cancer Hospital &
Fujian Medical University Cancer
Hospital, Fuzhou, Fujian Province 350014,
People’s Republic of China; 2Department
of Epidemiology, Fujian Cancer Hospital
& Fujian Medical University Cancer
Hospital, Fuzhou, Fujian Province 350014,
People’s Republic of China

Correspondence: Hailan Lin

Department of Tumor Interventional
Radiology, Fujian Cancer Hospital & Fujian
Medical University Cancer Hospital, No.
420 Fuma Road, Fuzhou 350014, Fujian
Province, People’s Republic of China

Tel +86-591-62002039

Fax +86-591-83928767

Email linhailan@fjzlhospital.com

This article was published in the following Dove Press journal:
Cancer Management and Research

Purpose: Unresectable intrahepatic cholangiocarcinoma (ICC) has a poor prognosis. The
aim of this study was to evaluate the efficacy and safety of apatinib for patients with
unresectable ICC.

Patients and Methods: A total of 10 patients with unresectable ICC were enrolled for this
single-center observational study between March 2, 2016, and August 27, 2019. Subjects
received 500 mg apatinib on a daily basis. Tumor response was assessed by 1.1 response
evaluation criteria in solid tumors. The progression-free survival (PFS) and overall survival
(OS) were calculated using the Kaplan—Meier method. The drug-related adverse effects were
also monitored.

Results: Based on the follow-up computed tomography and magnetic resonance imaging
after treatment, 4 (40.0%), 4 (40.0%), and 2 (20.0%) patients achieved a partial response,
stable disease, and progression of the disease, respectively. The response rate and disease
control rate were 40.0% and 80.0%, respectively. The median PFS was 4.5 months (95%
confidence interval: 3.157~5.843 months); the median OS was 6.5 months (95% confidence
interval: 4.744~8.256 months). Furthermore, 3-, 6-, and 9-month OS rates were 77.5%,
61.7%, and 15.0%, respectively. The most common hematologic grade 3 adverse event
was neutropenia (10%); the most common nonhematologic grade 3 adverse events were
hypertension (20.0%) and hand-foot syndromes (20.0%). No treatment-related grade 4 or 5
adverse events were recorded.

Conclusion: Apatinib revealed to have antitumour activity in unresectable ICC patients,
with manageable toxicities, and thus might be used as a new treatment option for patients
with unresectable ICC.

Keywords: apatinib, intrahepatic cholangiocarcinoma, targeted therapy, efficacy, safety

Introduction
Intrahepatic cholangiocarcinoma (ICC) is the second most common primary liver
cancer in humans."? Unlike extrahepatic bile duct cancers, ICC occurs within the
hepatic parenchyma and arises from the epithelial lining of the intrahepatic biliary
tract. ICC accounts for 10-20% of liver cancer and has a high mortality rate.’
Although the frequency of ICC worldwide is considerably lower than hepatocel-
lular carcinoma (HCC), recent studies have reported an increasing number of ICC
cases over the last few decades.*”’

Complete surgical resection is the only potentially curative therapy for ICC.>
However, because of its hidden features and high occurrence of lymph node
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metastases and vascular invasion, the early diagnosis rate
of ICC remains challenging. Moreover, less than 30% of

patients have resectable tumors;>*’

the five-year survival
after surgical resection of ICC is less than 45%, and the
recurrence is approximately 50%.%'%'" Most of the
patients are in the advanced stage at the time of treatment,
and thus lose the opportunity for radical surgery.'? For
advanced unresectable and metastatic ICC patients, the
standard first-line systemic therapy of gemcitabine-
cisplatin has limited efficacy with an overall survival rate
shorter than 1 year.'®'*™'® Thus, new drugs or chemother-
apeutic regimens are urgently required for patients with
unresectable ICC.

Angiogenesis leads to survival, proliferation, and migra-
tion of tumor cells.'® Vascular endothelial growth factor
(VEGF) is overexpressed in 53% of ICC patients, and its
expression level is correlated with poor prognosis.'” Tyrosine
kinase inhibitor (TKI) drugs can inhibit VEGFR and might
be potentially effective targeted therapy for ICC. Clinical
studies of targeted agents have attempted to improve the
outcomes of the disease. However, so far, targeted agents
against epidermal growth factor receptor (EGFR) and vascu-
lar endothelial growth factor receptor (VEGFR), such as
sorafenib, sorafenib plus erlotinib, vandetanib and sunitinib,
did not show survival benefits.'®>!

Apatinib (Hengrui Pharmaceutical Co. Ltd, Shanghai,
People’s Republic of China) is a small-molecule TKI that
selectively binds to and strongly inhibits VEGFR-2, thus
inhibiting VEGF-mediated endothelial cell migration, prolif-
eration, and microvascular tumor density.>> Apatinib was
approved and accepted in 2014 by the China State Food
and Drug Administration as a subsequent-line treatment for
advanced or metastatic chemo-refractory gastric cancer.”
Moreover, apatinib shows a broad potential efficacy in
a variety of solid tumors, including lung cancer, ovarian
cancer, and advanced HCC. B2 Nevertheless, so far, no
study assessed the treatment effect of apatinib in ICC. The
aim of this study was to evaluate the efficacy and safety of
apatinib in patients with unresectable ICC, including those
who did not respond well to first-line standard chemotherapy.

Patients and Methods

Patients

Patients with unresectable ICC were enrolled in this study.
Eligibility criteria were the following: age>18 years; histo-
logically confirmed as ICC; at least one measurable lesion
according to Response Evaluation Criteria In Solid Tumors

(RECIST) version 1.1; Eastern Cooperative Oncology Group
(ECOG) performance status score less than or equal to 2;
metastatic or locally advanced unresectable disease docu-
mented on diagnostic imaging studies, staging III-1V accord-
ing to the American Joint Committee on Cancer (AJCC) 8th
Edition Cancer Staging System; adequate hematologic func-
tion (leukocyte count >3.0 x 10°/uL, absolute neutrophil
count at least 1.5 x 10*/uL, platelets >50 x 10°/uL, hemoglo-
bin >9.0 g/dL), liver function (total bilirubin <2 mg/dL,
aspartate aminotransferase and alanine aminotransferase <5
x upper limit of reference standard) and renal function (crea-
tinine <2 mg/dL); chemotherapy or topical therapy (resec-
tion, radiotherapy, TACE, and RFA) should be ended 4
weeks before the study. Exclusion criteria included hepatic
function Child-Pugh liver function class C; serious respira-
tory or cardiovascular disease; pregnant and lactating
women,; active infection or sepsis; other malignancies that
had been diagnosed or treated before this study.

The study was reviewed and approved by the ethics
committee of Fujian Cancer Hospital. All study partici-
pants, or their legal guardian, provided informed written
consent prior to study enrollment. The study protocol was
conducted according to the principals of the Declaration of
Helsinki.

Study Design and Treatments

This was an observational study. Patients enrolled from
March 2, 2016 to August 27, 2019 received apatinib
500 mg per day, 2 h after a meal. When the patients encoun-
tered grade 3—4 drug-related AEs according to the Common
Terminology Criteria for Adverse Events version 4.0, the
drug dose was adjusted to 250 mg/day or stopped for several
days. After the adverse events were relieved, the patients
were recommended to resume a daily intake of 500 mg/day
apatinib. Treatment was continued until patient’s death, dis-
ease progression, drug intolerance, or withdrawal of consent
from the study.

Efficacy Assessment

Overall survival (OS) was the primary trial endpoint. OS was
defined as the time from treatment initiation to death.
Secondary endpoints included PFS (defined as the time
from treatment initiation until either disease progression or
death due to any cause), objective response rate (ORR,
including the rate of complete response plus partial
response), disease control rate (DCR, including complete
response, partial response, and stable disease) and AE rates.
The efficacy evaluation was conducted according to the
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RECIST 1.1 criteria, including complete response (CR), Table I Baseline Clinical Characteristics of Patients
partial response (PR), stable disease (SD), and progressive Characteristics Value
disease (PD).%° Tumor assessments were performed based on cond N
computed tomography and/or magnetic resonance imaging er:a;? ") 8(80.0)
evaluation as defined by RECIST (version 1.1) at baseline Mean+SD 58.7+7.85
and every 6—8 weeks thereafter. After disease progression, Female 2(20.0)
follow-up was performed every month. Age (years)

Median 56
Statistical Analysis Range 46-71
All data analyses were performed using the SPSS software Weight
(version 18.0; SPSS, Chicago, IL, USA). Median PFS and >60kg 5(50.0)
OS were calculated using the Kaplan-Meier method. <60kg 5(50.0)
Demographic data, outcome data, and other clinical para- Etiology, n (%)
meters were presented as the frequency for categorical vari- HBV 3(30.0)
ables. The mean + standard deviation was used for continuous Unknow 7(70.0)
variables. A p-value of < 0.05 was considered to be statisti- ECOG, n (%)
cally significant. I 7(70.0)

2 3(30.0)
Results Child-Pugh class, n (%)
Patient Characteristics of the Entire Study ’; Zggg;
Group :
A total of 10 patients (8 males and 2 females) were enrolled in Serum CAI9-9, n (%)
he study. Patient characteristics at baseli ized i =27/t 5600
the study. Patient characteristics at baseline are summarized in <2 TUlmL 4(400)
Table 1. The median age of the participants was 56 + 7.85
(range, 46-71) years. The mean tumor size was 6.84 + Tu:°r S'Zseécm)’ n (%) 6 8444]

+ 84+4.
441 cm (range: 1.7-16.9 cm). Two patients were infected >5e:r: 7(70.0)
with hepatitis B; six patients had more than 3 tumors, and <Sem 3(30.0)
three patients had a vascular invasion. Ten patients had extra-
. . . Numb f ,n (%

hepatic metastases, including bone (6, 60%), lung (6, 60%), UITBEr of tumors, n (%) 4(400)
regional lymph node (10, 100%) and distant lymph node (3, >3 6(60:0)
30%). Four patients suffered obstructive jaundice and 4 —
received percutaneous transhepatic catheterization and drai- Ma:roscomc vascular invasion, n (%) 3(300)

es .|
nage (PTCD) before apatinib treatment. Among the 10 No 7(70.0)
patients, 3 were in stage IIIB, and 7 were stage IV. Five
patients (50%) accepted local therapy before taking apatinib, Mems?at'c sites, n (%)
ncludi 1 ch h | radioth | TACE 42 Regional lymph nodes 10(100.0)
including 1 chemotherapy, 1 radiotherapy, , an Distant lymph nodes 3(300)
resections combined chemoradiotherapy. All patients had Lung 6(60.0)
their doses reduced, or their treatment was stopped because Bone 4(40.0)
of the adverse events. Nine patients stopped taking apatinib Billary drainage
because of death or disease progression, and 1 patient is still in Yes 2(20.0)
therapy. The median duration of apatinib therapy was 4.91 + No 8(80.0)
2.11 months (range: 1.5-8.5 months). Previous therapy, n (%)

No 5(50.0)
Efficacy Chemotherapy 1(10.0)
The median follow-up time was 8 months, and the mean Radiotherapy 1(10.0)
follow-up time was 6.56 + 2.78 (range: 2.0-10.3) months. (Continued)
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Table | (Continued). 1.0
Characteristics Value L
Resection and chemoradiotherapy | 2(20.0) 0.5 ‘
TACE 1(10.0)
Disease stage, n (%) %
s 3(30.0) S oo
v 7(70.0) g
Abbreviations: HBV, hepatitis B virus; ECOG, Eastern Cooperative Oncology %
Group; CA19-9, carbohydrate antigen 19-9; TACE, transarterial chemoembolization. 5
@ 047
Median 6.5 months
. . . . . . 95%Cl:4.744-8.256
Nine patients died of disease progression, which was not Lk )
defined by drug-related death by investigators. Kaplan-Meier 0
curves for PFS and OS were depicted in Figures 1 and 2,
respectively. The median PFS was 4.5 (95% CI, 3.157~5.843)
months, and the median OS was 6.5 (95% CI: 4.744 ~ 8.256) 00 . : : : . :
0.0 20 40 6.0 8.0 100 120

months (Figure 1). The 3-month, 6-month, 9-month PFS rate
was 77.5%, 61.7% and 15.0%, respectively (Figure 2). Among
10 patients, 4 (40%) reached PR, 4 (40%) reached SD, and 2
(20%) reached PD; no one reached CR. ORR and DCR were
40% and 80%, respectively (Table 2).

Safety
No grade 4 or 5 adverse events (AEs) occurred; grade 1-3 AEs
are summarized in Table 3. Generally, the treatment-related

1Ao-*’
0.8+ ‘ \
£
§ 0.6
[
a
:
@ o4+ )
Median 4.5 months
(95% Cl:3.157-5.843)
0.2+
00 T T T T 1
00 20 40 60 80 100

Progression-Free Survival (months)

Figure | Progression-free survival of apatinib in treatment of ICC.

Overall Survival (months)

Figure 2 Overall survival of apatinib in treatment of ICC.

AFEs were mild. The most common grade 3 non-hematological
AEs were hypertension (20.0%) and hand-foot syndrome
(20.0%). The most common grade 3 hematological AEs was
neutropenia (10.0%). Grade 1 hypoproteinemia (50.0%) was
the most common liver dysfunction. Grade 3 liver dysfunction
was not found. Three out of the 10 patients (30.0%) had their
dose reduced to 250 mg/day, and seven patients maintained
a dose of 500 mg/day. All patients could adhere to oral
apatinib. No treatment-related death occurred.

Discussion

This single-arm, observational trial evaluated the efficacy and
safety of apatinib treatment in patients with advanced ICC.
The PFS was 4.5 months, and the OS was 6.5 months. The
survival time of patients with advanced unresectable ICC who
did not receive surgery, chemotherapy, or radiotherapy was

Table 2 Treatment Responses

Treatment Responses All Patients Enrolled (n=10)

CR 0

PR 4(40%)
) 4(40%)
PD 2(20%)

ORR (95% Cl)
DCR (95% Cl)

40%(26-88%)
80%(44-97%)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease;
PD, progressive disease; ORR, objective response rate = CR+PR/CR+PR+SD+PD;
DCR, disease control rate = CR+PR+SD/CR+PR+SD+PD; Cl, confidence interval.
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Table 3 Possible Treatment-Related Adverse Events of Apatinib
in the Safety Population

CTCAE Grade 1,n(%) 1,n(%) 1,n(%)

Non-haematological
Fatigue 4(40%) 1(10%) 1(10%)
Anorexia 2(20%) 1(10%) 0
Vomiting 1(10%) 0 0
Diarrhea 1(10%) 0 0
Hoarseness 3(30%) 0 0
Hypertension 2(20%) 4(40%) 2(20%)
Hand-foot syndrome 4(40%) 2(20%) 2(20%)
Mucositis 3(30%) 1(10%) 0
Proteinuria 4(40%) 1(10%) 0
Hypoproteinemia 5(50%) 1(10%) 0
Hyperbilirubinaemia 2(20%) 1(20%) 0
Alanine aminotransferase increased 5(50%) 1(10%) 0
Aspartate aminotransferase increased 4(40%) 2(20%) 0

Haematological
Anaemia 2(20%) 1(10%) 0
Neutropenia 1(10%) 1(10%) 1(10%)
Thrombocytopenia 1(10%) 1(10%) 0

Abbreviation: CTCAE, Common Terminology Criteria for Adverse Events.

3.3 months to 4.7 months if patients only received supportive
therapy, including pain control, ascites control, and biliary
drainage.””*® This indicated that apatinib might be a safe
and effective therapy for unresectable ICC, which was con-
sistent with a previous small-sample retrospective study.?’
Currently, systemic chemotherapy is considered the main
palliative treatment for ICC; yet, its efficacy is still limited
and controversial. ABC-02 study established the standard first-
line chemotherapy regimen of cisplatin plus gemcitabine
with OS of 11.7 months."® Other chemotherapy regimens
like nab-paclitaxel plus gemcitabine (NCT02181634) and
nab-paclitaxel plus gemcitabine-cisplatin (NCT02392637)
indicated an OS of 124 months and 19.2 months,
respectively.'*'> Generally, in terms of survival time, ICC
patients showed poorer prognosis compared to hilar cholan-
giocarcinoma patients.”**° Patients with ECOG performance
status 0 had a significantly better prognosis than patients with
an ECOG 1 or ECOG 2.*'** In ABC-02 study, 13.2% of the
patients were ECOG 2; in NCT02181634 and NCT02392637
study, all of the participants were ECOG 0-1; while in this
study, 30% of the patients were ECOG 2. The patients’ ECOG
status in the current study was worse compared to other
studies. Besides, in the present study, 50% patients received
local therapies and systemic chemotherapy before taking apa-
tinib. Therefore, this study provided evidence for ICC patients

whose ECOG status was more complicated.

Considering that toxicities of combined chemothera-
peutic regimens often lead to treatment cessation, an
understanding of the molecular mechanisms of ICC helps
developing novel targeted therapies.>*>* Several studies
on new drugs targeting different pathways have been con-
ducted, such as dasatinib target IDH, BGJ-398 target
FGFR, non-selective multi-TKIs ponatinib and pazopanib
that target FGFR and MEK1/2 inhibitor selumetinib.>>*
Nevertheless, these trials are mostly small-sample Phase I/
II studies, and there is still no standard regimen of targeted
drugs for ICC patients.

The toxicity profile of apatinib in this trial was similar to
other molecular targeted drugs. All of the AEs were grade 1-3.
There were no grade 4 or 5 AEs and no treatment-related death,
which indicated tolerable toxicity of apatinib in the treatment
of ICC. The incidence of hypertension, hand-foot syndrome,
and proteinuria were 80%, 80%, and 50%, respectively, which
was consistent with previous reports.*>** There was no grade 3
liver dysfunction. Of haematological AEs, the most grade 3
AFEs were neutropenia (10%), while no grade > 3 anaemia or
thrombocytopenia occurred, which indicated that apatinib is
relatively safe. The toxicity in this trial was more tolerable than
those in systemic chemotherapy. In study ABC-02, 70.7% of
the patients suffered grade> 3 AEs, 38.4% of the patients
suffered infection, and 1 patient had grade 5 renal failure."?
Moreover, in study NCT02181634, 82% of the patients suf-
fered grade> 3 AEs,"* while in study NCT02392637, 16% of
the patients withdrew from the treatment because of severe
AEs." Also, in the current study, most AEs were controlled
and reversed through dosage reduction or optimal supportive
treatment. It was reported that adverse events might be pre-
dictive factors for the efficacy of apatinib,** while for unre-
sectable ICC patients, the understanding of adverse events and
efficacy is inadequate. Considering the sample size of the
present study, we did not use multivariate analysis to detect
independent risk factors of efficacy.

This study has a few limitations, which include the lack
of a concurrent control arm, the lack of prognostic factor
analysis, the small patient population, and the selection
bias caused by non-randomization. Besides, the influence
of adverse events on patients’ life quality was not
observed. Furthermore, prospective studies are required
to confirm these findings.

Conclusion

Apatinib has shown to be safe for patients with unresect-
able ICC. However, these findings need to be verified in
a large-sample, multi-center, randomized, control trials.
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