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Purpose: Effective treatment options for intrahepatic cholangiocarcinoma (ICC) are limited. 
This study was intended to explore the efficacy and safety of apatinib in advanced ICC with 
lymph node metastasis or distant metastasis.
Patients and Methods: The efficacy and toxicity of apatinib were evaluated in patients 
with ICC between November 2017 and March 2020 at the Second Affiliated Hospital of 
Anhui Medical University. Survival analysis was estimated using Kaplan–Meier method.
Results: Ten patients with advanced ICC were enrolled. The median progression-free 
survival (PFS) was 3.0 months (95% CI: 1.450–4.550). No patient achieved a complete 
response (CR). One patient gained partial response (PR), and 6 patients had stable disease 
(SD). The objective response rate (ORR) was 10%, and the disease control rate (DCR) was 
70%. The common treatment-related adverse events were hypertension (20%), proteinuria 
(30%), hand and foot syndrome (10%) or emesis (10%). No grade 3/4 toxicities occurred. 
Toxicities were mild and tolerable.
Conclusion: Apatinib is potentially an effective treatment option with tolerable toxicities 
for patients with advanced ICC.
Keywords: intrahepatic cholangiocarcinoma, apatinib, efficacy, toxicity, progression-free 
survival

Introduction
Intrahepatic cholangiocarcinoma (ICC) is a relatively rare tumor that arises from the 
intrahepatic duct.1,2 Surgery is the only radical method, but many patients fail to meet 
the requirement for surgery by the time they are diagnosed with the disease. Combining 
gemcitabine with cisplatin has been approved as the standard treatment for advanced 
ICC, but the efficacy remains limited.3 Therefore, new methods of treatment with 
improved efficacy are urgently needed to boost the lives of patients with ICC.

Because of the lack of effective driver genes, targeted therapies play a limited 
role in ICC. Multiple new drugs such as sorafenib, dabrafenib, and trametinib have 
failed to provide any satisfactory effect.4,5 Recently, some studies have shown that 
anti-angiogenic therapies are effective in treating some cancers.6 However, the 
effect of anti-angiogenic therapies on ICC is unclear.

Apatinib is an effective anti-angiogenic small molecule that not only improves 
the quality of life of tumor patients but also prolongs survival time.7,8 Recently, 
a case report demonstrated the efficacy of apatinib in the treatment of a 23-year-old 
female ICC patient after failed chemotherapy.9 However, for affirmation, further 
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investigations with more ICC patients are needed to ascer-
tain the efficacy of apatinib. Our study, therefore, was 
intended to explore the efficacy and safety of apatinib in 
the treatment of advanced ICC patients.

Patients and Methods
Patients
Ten patients with unresectable or relapsed ICC treated 
with apatinib were collected in Department of Oncology 
of the Second Affiliated Hospital of Anhui Medical 
University between November 2017 and March 2020. 
Eight of ten patients were pathologically confirmed as 
having ICC. The other 2 patients were clinically diagnosed 
as having ICC. All 10 patients had advanced or recurrent 
stage IV ICC according to the tumor, nodes, and metas-
tases (TNM) classification. Nine patients received apatinib 
treatment after the failure of chemotherapy. Prior treat-
ments before apatinib treatment included surgery, radio-
therapy or chemotherapy. One patient refused to receive 
chemotherapy. Inclusion criteria consisted of the follow-
ing: performance status (PS) 0 to 2; at least one measur-
able lesion without radiotherapy; no additional antitumor 
treatments administered at the same time as apatinib treat-
ment; normal heart, liver and kidney functions. The main 
exclusion criteria were: uncontrolled hypertension; bleed-
ing tendencies; a history of other tumors. Ethical approval 
(NO. YX2020-059(F1)) was obtained by the Ethical 
Committee of the Second Affiliated Hospital of Anhui 
Medical University in accordance with the Declaration of 
Helsinki. A written informed consent was provided by 
every patient.

Treatment Methods
Two hundred and fifty or five hundred milligram of apati-
nib was administered daily depending on the age, general 
status, and tolerance level of the patients. Responding or 
stable ICC patients maintained treatment until tumor pro-
gression or intolerable adverse events. The patients were 
followed-up until death or end of the research period.

Response and Toxicity Assessments
A treatment cycle lasted 28 days. Tumor response was 
evaluated after 2 treatment cycles or early when significant 
progression was judged to have occurred. A computed 
tomography (CT) scan was used to estimate the size of 
measurable lesions. Tumor response was assessed by the 
Response Evaluation Criteria in Solid Tumors (RECIST) 

guideline (version 1.1). Toxicities were assessed by the 
Common Terminology Criteria for Adverse Events 
(CTCAE) (version 5.0). Efficacy assessment encompassed 
complete response (CR), partial response (PR), stable dis-
ease (SD) or progressive disease (PD). The objective 
response rate (ORR) consisted of the percentages of CR 
and PR. The disease control rate (DCR) consisted of the 
percentages of CR, PR and SD.

Data Analysis
Statistical analyses were performed using SPSS 16.0. 
Median PFS was calculated using the Kaplan–Meier 
method.

Results
Patient Characteristics
Ten patients with advanced ICC were collected for this 
retrospective study. Eight of the ten patients were patho-
logically diagnosed as having ICC. The other two patients 
were clinically diagnosed with ICC. The characteristics of 
the 10 patients are illustrated in Table 1. Five patients 
(50%) were male, and other 5 ones (50%) were female. 
The daily dosage of apatinib was 250 mg or 500 mg, 

Table 1 Clinical Characteristics of the Study Population

Variables Numbers

Gender (%)

Male 5 (50)
Female 5 (50)

Age, years (%)
≤ 50 2 (50)

≥ 50 8 (50)

ECOG PS (%)

0–1 7 (50)

2 3 (50)

Clinical stage (%)
IVA 1 (50)

IVB 9 (50)

Pathologic types (%)

Adenocarcinoma 8 (50)

None 2 (50)

Treatment line (%)

First line 1 (50)
Second line 7 (50)

Further line 2 (50)
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depending on the age, general status, and tolerance level of 
the patients.

The Efficacy of Apatinib Treatment
The efficacy of apatinib was evaluated in 10 patients. No 
patient attained CR. One patient achieved PR, and 6 patients 
had SD. ORR was 10%, and DCR was 70%. The median PFS 
was 3.0 months (95% CI: 1.450–4.550; Figure 1).

Adverse Events
Every patient was assessed for adverse events, which are 
summarized in Table 2. Toxicities were mild and tolerable. 
The treatment was not interrupted. No drug-related deaths 
occurred. Two patients suffered from hypertension. One 
patient experienced hand and foot syndrome. Three patients 
developed proteinuria. Two patients had symptoms of fati-
gue. One patient experienced emesis. Liver dysfunction was 
not observed. No grade 3/4 toxicities occurred.

Discussion
ICC is insensitive to chemotherapy or targeted therapy. 
Generally, it is hard to find an effective treatment method 
for patients with advanced diseases. However, recent 

developments suggest that there is hope.9 Antiangiogenic 
inhibitors, including apatinib, have been shown to inhibit 
tumor development in some cancers.8

Apatinib is one oral small-molecule angiogenesis inhibi-
tor that could inhibit tumor growth by targeting VEGFR-2. 
The disease control rate of apatinib was 67.4% in advanced 
non-small-cell lung cancer, and the median survival time was 
5.8 months.10 Apatinib has also prolonged the median overall 
survival (OS) of advanced gastric cancer patients who 
received it, compared to placebo after chemotherapy 
failure.11 Likewise, a case report showed that apatinib was 
effective in treating ICC, after a 23-year-old advanced ICC 
female patient treated with apatinib, following chemotherapy 
failure, had a progression-free survival period of 6 months.9 

These findings, particularly the one with the ICC patient, 
suggest that apatinib treatment could be a useful and promis-
ing method for ICC treatment. However, in the case of the 
research with the one patient with ICC, one patient is not 
enough to make a major claim. Therefore, the efficacy of 
apatinib in multiple ICC cases was of necessity.

Our study demonstrated that ORR of patients given apati-
nib was 10%, and the median PFS was 3.0 months, suggesting 
that apatinib could prolong PFS. Nevertheless, our findings 
also showed that the effect of the drug was limited. It is, hence, 
unquestionable that combining apatinib with other treatments, 
such as immunotherapy, could provide a major boost and 
needs to be investigated.12 The limitation in this study is that 
the number of ICC patients is relatively less.

It is important to select an appropriate dose of apatinib for 
the treatment of patients. A daily dose of 850 mg of apatinib is 
recommended. It has, however, been shown that a daily dose 
of 500 mg of apatinib had similar efficacy to that of a high 
dose, and its grades 3 or 4 toxicities decreased.13 In another 
study, a daily dose of 250 mg given to patients with non-small 
cell lung cancer produced a median PFS of 4 months. The 
disease control rate in that research was 61.7%, there were no 
grade 3/4 adverse effects, and 2 patients achieved PR.14 Our 
study showed that a daily dose of 500 mg or 250 mg of 
apatinib was effective in treating patients with ICC. As 
a result, the dose of apatinib can be adjusted according to 
patient conditions. If toxicities are intolerable, the dose of 
apatinib should be decreased. For patients with poor tolerance, 
a low daily dose of 250 mg is recommended to start with, and 
then gradually increase to a daily dose of 500 mg.

Various side effects have been observed during apatinib 
treatment in different tumors. The common side effects of 
apatinib in hepatocellular carcinoma are fatigue, vomiting, 
hand-foot syndrome, hypertension, and hematologic toxicities. 

Figure 1 A progression-free survival curve for advanced ICC patients who 
received apatinib treatment.

Table 2 The Toxicities of Apatinib Treatment

Adverse Events Grades Total  
n (%)

1 2 3–4

Fatigue 2 0 0 2 (20)

Hypertension 0 2 0 2 (20)

Hand-foot skin reaction 1 0 0 1 (10)
Proteinuria 1 2 0 3 (30)

Emesis 0 1 0 1 (10)
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The most common grade 3 nonhematologic or hematologic 
toxicities are hypertension (48.39%) or thrombocytopenia 
(6.45%), respectively.15 For lung cancer, the main toxicities 
of apatinib have been identified as hypertension, hand-foot 
syndrome, and proteinuria.16 Here, we revealed that the side 
effects, including hand and foot syndrome or hypertension, 
were mild, meaning that the toxicities were tolerable. 
Compared with other angiogenesis inhibitors, the side effects 
of apatinib are similar or less.13,17,18 Therefore, apatinib could 
be considered a safe and promising alternative therapy for 
patients with cancer after multiline treatments.

Conclusion
This study showed that apatinib was an effective treatment 
option for patients with advanced ICC. Also, toxicities were 
mild and tolerable. However, further investigations, such as 
the suitable dosage of apatinib or combining apatinib with 
immunotherapy, are required for more affirmative inferences.
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