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Abstract 

Purpose: To evaluate efficacy and safety of vandetanib with and without standard chemotherapy in 
Chinese patients with metastatic liver cancer.  
Methods: Patients with confirmed diagnosis of metastatic liver cancer were randomized to receive 
vandetanib (300 mg per day in 28 days cycle) intravenously or standard chemotherapy (FOLFOX4) plus 
best supportive care. Efficacy measures such as overall survival (OS), objective response rate (ORR), 
and progression-free survival (PFS) were assessed after study drug treatment. Safety of vandetanib 
and FOLFOX4 was also assessed. Survival time with respect to disease progression was also 
assessed.  
Results: Vandetanib + standard chemotherapy-based regimens showed significantly higher OS benefit 
when compared to vandetanib and chemotherapy alone. Objective response rate (ORR) was also 
favorable among the patients treated with combination therapy when compared with monotherapy. A 
similar trend was noted for PFS; treatment with vandetanib + chemotherapy showed significantly longer 
PFS when compared to vandetanib and chemotherapy alone, respectively. Trial results demonstrated 
that vandetanib as a monotherapy or in combination with standard chemotherapy appears to be safe.  
Conclusion: The results of this trial may aid clinicians to select appropriate therapeutic intervention for 
patients with metastatic liver cancer. 
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INTRODUCTION 
 
Liver cancer is one of the common types of 
malignancy worldwide, highly prevalent among 
men when compared to women. It is the most 
common reason of cancer-related mortality 
globally [1]. More than 78,000 of patients who 
were diagnosed with liver cancer belong to Asian 
countries, predominantly East Asian region [2]. 

Liver cancer is an important public health issue 
across the world dueto its poor prognosis and 
high death rate, thus new treatment modalities 
are urgently required for patients with Liver 
cancer [2]. Presently, anti-neoangiogenesis is 
one of the most novel approaches for the 
management of cancerous tumors. The process 
of neoangiogenesis was related with numerous 
vessel-related factors, and quickly growing tumor 
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cells releases various growth factors under 
absence of oxygen condition, which stimulates 
tumor angiogenesis [3-5]. The VEGF/VEGF 
receptor signaling pathway is considered as one 
of the most important therapeutic targets [5-9]. 
Inhibition of this pathway has revealed strong 
clinical antitumor activity against different types 
of cancer [10]. 
 
Cytotoxic chemotherapeutic agents have not 
been mostly used in the management of 
advnaced stage of metastatic liver cancer. A first 
phase 3 trial investigated a systemic 
chemotherapy regimen with the FOLFOX4 
containing three chemotherapeutic regimen 
namely as oxaliplatin, 5-fluorouracil [5-FU] and 
folinic acid [FA]), and have shown favorable 
survival outcome in Asian patients with 
metastatic liver cancer [11]. The use of FOLFOX 
[12] has become the standard systemic 
chemotherapy for metastatic liver cancer in 
China and the use of oxaliplatin has been 
approved by the China Food and Drug 
Administration. Even with the emergence of 
novel agents in the treatment of metastatic liver 
cancer, the prognosis of metastatic liver cancer 
remains poor with median survival of less than 1 
year [13-17]. Thus, there is a clear need for a 
more effective and tolerable therapy for patients 
with metastatic liver cancer. Based on the above 
facts, it was assumed that the use of anti-
angiogenic therapy in combination with 
oxaliplatin containing systemic chemotherapy 
could provide more benefit in patients with 
metastatic liver cancer than cytotoxic 
chemotherapeutic agents  as monotherapy such 
as oxaliplatin based therapy alone.  
 
In the current clinical trial, it has been 
hypothesized that vandetanib, a mixed inhibitor 
of VEGFR and EGFR, in combination 
chemotherapeutic agents show a significant 
survival benefit as compared to 
chemotherapeutic agents  as monotherapy 
among Chinese patients with metastatic liver 
cancer. The purpose of the current clinical trial 
was to evaluate efficacy and safety of 
Vandetanib with and without standard 
chemotherapy in Chinese patients with 
metastatic liver cancer.  
 
METHODS 
 
Participants and treatment modalities 
 
The patients with confirmed diagnosis of 
metastatic liver cancer who had BCLC-C and 
stage B of liver cancer with an ECOG PS range 
from 0 – 1, and who had metastases were 
recruited. Exclusion criteria were hepatic loco-

regional therapy within 28 days, current or past 
history of hepatic encephalopathy or current 
clinically meaningful ascites, active or 
uncontrolled clinically serious infection, and 
esophageal or gastric varices that required 
immediate intervention. Trial protocol and other 
essential documents were approved by the 
Institutional Review Board of Tianjin Nankai 
Hospital vide approval number: IRB/TJNH/07-
TJN/267-2018. In this clinical trial, the eligible 
participants were randomized to receive 
vandetanib (300 mg per day in 28 days cycle) 
intravenously or standard chemotherapy 
(FOLFOX4) plus best supportive care. 
 
Efficacy assessment 
 
Primary efficacy measures such as OS, ORR, 
and PFS were assessed after study drug 
treatment. Safety of vandetanib and FOLFOX4 
was also assessed. Survival time with respect to 
disease progression was also assessed. 
Secondary objectives included pharmacokinetics 
assessment of vandetanib; assessment of 
immunogenicity after vandetanib treatment. 
Using RECIST Criteria, OS and PFS was 
recorded from each patient using CT scan and/or 
MRI. Moreover, the patients with PR or CR or 
stable disease or PD were recorded and 
summarized. Survival time of patients was 
derived from date of diagnosis of lung cancer to 
death due to of lung cancer or date of lost to 
follow up.  
 
Safety assessment 
 
Treatment-related adverse event (TEAE) or SAE 
observed in each patient was recorded. No re-
escalation was done for the patients who needed 
dose reductions. In addition, all patients who 
received repeated cycles of treatment were 
monitored for evidence of cumulative toxicity. 
Serious adverse events were followed until 
recovery, death or lost follow-up. Safety was 
measured through common terminology criteria 
for adverse events for adverse events (v 4.03). 
 
Statistical analysis 
 
Since the present investigation was designed as 
a preliminary investigation, therefore formal 
calculation of sample size was not carried out. 
Safety and efficacy analyses are for those who 
received any quantity of vandetanib, regardless 
of their eligibility. In the present trial, PFS and OS 
and response rate were analyzed between both 
treatment groups using a log-rank test. 
SigmaPlot was used for analysis of data (version 
11.0) 
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RESULTS 
 
Patient disposition 
 
Out of 180 patients, a total of 126 patients were 
enrolled and randomly allocated to Vandetanib (n 
= 42) or Vandetanib plus chemotherapy (n = 42) 
or Vandetanib + chemotherapy (n = 42) from Jan 
2017 to Dec 2018. Of these, all enrolled pts were 
subjected in the analysis. 
 
Demographic and baseline characteristics  
 
Both treatment groups have similar demography 
and baseline characteristics. The patient 
demography and clinical features of all recruited 
patients are shown in Table 1. 
 
Efficacy 
 
Treatment with vandetanib + chemotherapy 
showed significantly higher OS benefit when 
compared to Vandetanib and Chemotherapy 
alone, respectively (OS: median 14.55 m versus 
9.59 m versus 10.71 m). Similar trend was noted 
for PFS, treatment with Vandetanib + 
Chemotherapy showed significantly longer PFS 
when compared to Vandetanib and 
Chemotherapy alone, (PFS: median 11.15 m 
versus 5.34 m versus 6.82 m). Overall Survival 
and PFS for patients after treatment with 
Vandetanib and/or chemotherapy is described in 
Figure 1 and Figure 2, respectively. The best 
overall response including disease control rate 
and overall response rate was favorable for the 

patients who were treated with combination when 
compared to monotherapy treatment. 
 

 
 
Figure 1: Overall survival (OS) for patients after 
treatment with vandetanib and/or chemotherapy 
 

 
 
Figure 2: Progression-free survival (PFS) for patients 
after treatment with Vandetanib and/or chemotherapy 
 

 
Table 1: Patients’ characteristics 
 
Variable 

Vandetanib lone (N=42) Chemotherapy alone 
(N=42) 

Vandetanib+ 
chemotherapy 

(N=42) 
Age, (years), mean (SD) 58.6 (9.16) 57.2 (8.7) 55.2 (68.7) 
Sex, %   

Male 70 60 80 
Female 30 40 20 

Initial pathological diagnosis    
Histopathological 40 50 61 
Cytological 30 35 19 
Biochemical Assay and 
Imaging 10 15 20 

ECOG performance status    
0 55.0 70 60 
1 45.0 30 40 

Duration of disease, median, 
months 8.5 7.9 8.2 

BCLC classification    
Stage B 29 46 52 
Stage C 71 54 48 

Viral hepatitis B test positive  100.0 100.0 100.0 
Abbreviations: BCLC = Barcelona Clinic Liver Cancer = ECOG, Eastern Cooperative Oncology Group; n, number 
of patients; N = total population size; SD = standard deviation 
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The disease control rate and overall response 
rate were 60 and 68 %, respectively. The best 
ORR after treatment with vandetanib and/or 
chemotherapy is summarized in Table 2. 
 
Safety and tolerability 
 
Majority of patients in combination group 
experienced at least 1 treatment emergent 
adverse event (TEAE) regardless of relationship 
to trial drug; and at least 1 TEAE considered as 
trial drug related by the investigator. The trial 
drug related treatment emergent adverse events 
after trial treatment are summarized in Table 3. 
The most common TEAEs were decreased 
neutrophil count, decreased white blood cell 
count, diarrhea, increased aspartate 
aminotransferase, and hyponatremia. 
 

DISCUSSION 
 
The current investigation is the first trial carried 
out to compare the efficacy and safety of 
Vandetanib with and without standard 
chemotherapy in Chinese patients with 
metastatic liver cancer. No direct comparison of 
Vandetanib and standard chemotherapy as 
monotherapy or combination therapy was 
performed. Moreover, there has been no 
comparison of effectiveness and safety profiles 
of Vandetanib and standard chemotherapy in 
Chinese metastatic liver cancer patients till date. 
Thus, the present trial was designed to evaluate 
whether vandetanib, a mixed inhibitor of VEGFR 
and EGFR in combination chemotherapeutic 
agents show a significant survival benefit versus 
chemotherapeutic agents as monotherapy in 
Chinese patients with metastatic liver cancer. 
 

Table 2: Tumour Response after treatment with Vandetanib and/or chemotherapy 
 

Tumor 
response Vandetanib 

alone (n=42) 
Chemotherapy 

alone (n=42) 
Vandetanib+ 

chemotherapy 
(n=42) 

Disease 
control rate 
(CR+PR+SD), 
% 

21 23 60 

Overall 
response rate 
(CR+PR) 

16 23 68 

Best overall tumor response 
Complete 
response 
(CR) 

11 14 32 

Partial 
response 
(PR) 

24 28 69 

Stable 
disease (SD) 65 75 34 
Progressive 
disease (PD) 29 32 11 

Table 2: Trial drug related treatment emergent adverse events after trial treatment 
 
Preferred term Vandetanib 

alone (n=42) 
N 

Chemotherapy 
alone (n=42) 

N 

Vandetanib + 
chemotherapy 

(n=42) 
N 

Patients with 1 trial drug related TEAE 38 41 42 
Neutrophil count decreased 2 2 2 
White blood cell count decreased 1 1 2 
Neutropenia 3 1 3 
Diarrhea 3 1 2 
Fatigue 2 1 3 
Hepatic hemorrhage 1 2 2 
Wound complication 1 1 4 
Aspartate aminotransferase increased 1 2 2 
Blood bilirubin increased 2 1 2 
Gamma-glutamyl transferase increased 1 1 4 
Febrile neutropenia 2 2 2 
Note: n, number of patients; N: Total sample size; TEAE, treatment emergent adverse events 
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Vandetanib + Chemotherapy combination 
regimens showed significantly greater OS and 
PFS than the monotherapy treatment. The 
objective response was also favorable among 
the patients treated with combination regimens, 
when compared with monotherapy. The present 
trial results showed that combination regimens 
were superior to monotherapy in improving OS, 
PFS and ORR, and it offered significantly greater 
clinical benefits for advanced stage liver cancer 
patients than monotherapy. The results of the 
present trial may help clinicians to select 
appropriate treatment modalities for advanced 
stage liver cancer patients. These results are 
consistent with previous reports [14-17]. In 
general, Vandetanib and Chemotherapy as 
combination or monotherapy  were well-tolerated 
in the advanced stage liver cancer patients. 
Earlier, ramucirumab in combination with 
Chemotherapy (FOLFOX regimen) has been 
tested in patients with advanced esophageal, 
gastroesophageal junction, or gastric 
adenocarcinoma [19-20] or metastatic colorectal 
cancer [19]. To the best of our knowledge, this is 
the first trial to test this combination of 
Vandetanib with FOLFOX regimen in patients 
with metastatic liver cancer. In the present trial, 
the best overall response including disease 
control rate and ORR was favorable for the 
patients who were treated with combination as 
compared to monotherapy treatment. 
 
In REACH study, the most common severe 
TEAE of ramucirumab in Asians patients with 
metastatic liver cancer were hypertension. Safety 
of ramucirumab therapy for Asians was similar to 
non-Asians [22]. In the present clinical trial, the 
most common grade ≥3 TEAEs (occurring in ≥5 
% of patients) after administration of Vandetanib 
with FOLFOX regimen were hypertension 
followed by increased aspartate 
aminotransferase concentration and thrombocy-
topenia. This is in consistent with REACH trial 
[22], with similar safety profile. Nonetheless, 
most of these TEAEs are common in patients 
with HCC due to underlying malignancies and 
liver diseases. Despite of some differences in 
clinical trial design such as different setting and 
line of treatment between present clinical trial 
and REACH trial, the toxicities of ramucirumab-
FOLFOX4 are more likely to be associated with 
chemotherapy. 
 
Limitations of the study 
 
The present trial was conducted at single 
hospital in China; therefore, results may not be 
generalized to other population. Due to low 
sample size of present study, large clinical trial 
with appropriate sample size warranted to 

designed the efficacy and safety of Vandetanib + 
Chemotherapy (FOLFOX regimen) in Chinese 
patients with liver metastasis to further confirm 
the finding of this trial. 
 
CONCLUSION 
 
The present trial results show the superior 
efficacy of the combination of vandetanib + 
chemotherapy (FOLFOX regimen) compared to 
monotherapy in Chinese patients with metastatic 
liver cancer. The results of the present trial may 
help clinicians to select appropriate the 
therapeutic intervention for patients with 
metastatic liver cancer. However, a larger clinical 
trial is needed to confirm the generalibility of 
present finding before clinical use. 
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