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Abstract 
 
Biliary tract cancers (BTC) are rare and often diagnosed in late stages with advanced, non-

resectable disease. The targeted agents panitumumab and bevacizumab have shown promising 

outcomes in combination with chemotherapy in other gastrointestinal (GI ) cancers. We wanted to 

investigate if panitumumab or bevacizumab was the most promising drug to add to chemotherapy. 

Eighty-eight patients were randomized to combination chemotherapy supplemented by either 

panitumumab 6 mg/kg or bevacizumab 10 mg/kg on day 1 in arm A and B, respectively. All 

patients received gemcitabine 1000 mg/m2 on day 1, oxaliplatin 60 mg/m2 on day 1 and 

capecitabine 1000 mg/m2 twice daily on days 1-7. Treatment was repeated every two weeks until 

progression or for a maximum of six months. At progression cross-over was made to the other 

treatment arm. The primary endpoint was progression free survival (PFS) at six months.  

With 19 of 45 in arm A and 23 of 43 in arm B PFS at six months, the primary endpoint was not 

met. The overall response rate (ORR ) was 45% vs 20% (p=0.03), median PFS was 6.1 months vs 

8.2 months (p=0.13) and median overall survival (OS) was 9.5 months vs 12.3 months (p=0.47) in 

arm A and B, respectively.  

This study showed no consistent differences between adding panitumumab or bevacizumab to 

chemotherapy in non-resectable BTC and none of the two regimens qualify for testing in phase III. 

However, we found a higher response rate in the panitumumab arm with potential implication for 

future trials in the neoadjuvant setting. 
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Introduction 
 
Biliary tract cancers (BTC) are mostly asymptomatic in early phases and often diagnosed in late 

stages with advanced, non-resectable disease. The only curable treatment is complete surgical 

resection, which only applies to a minority of patients with CC, leaving the majority in need of 

other treatment options (1-3). The disease has a very poor prognosis with a median reported 

survival of 3-6 months and a 5-year overall survival for stages III and IV of 10% and 0%, 

respectively (4-7). 

Studies have shown that systemic chemotherapy extends survival rates in patients with BTC 

compared to best supportive care (BSC) (8, 9). 

Experience from other advanced gastrointestinal (GI ) cancers suggests effect of newer targeted 

agents in combination with systemic chemotherapy (10-15). Overexpression of the epidermal 

growth factor receptor (EGFR) and vascular endothelial growth factor (VEGF) is seen in several GI 

cancers, including BTC, making them potential biological targets (16). Furthermore, EGFR and 

VEGF are essential in the carcinogenesis of CC, because their signalling pathways are central to 

growth and proliferation in cancers (10-13). The addition of antibodies against EGFR or VEGF in 

combination with systemic chemotherapy has shown synergetic effect in e.g. colorectal cancer with 

improved OS, progression free survival (PFS) and overall response rate (ORR ) (12, 14, 15). 

Inhibition of EGFR has shown effect only in patients with Kirsten rat sarcoma (KRAS) wild-type 

tumors. This oncogene codes for a RAS protein, which is a part of the RAS-RAF-MEK-ERK 

signalling pathway associated with EGFR. Consequently, mutations in the KRAS oncogene keep 

this pathway continually activated and result in growth, proliferation, and survival of the cell. 

KRAS mutation status has become an important negative biomarker in the prediction of response to 

anti-EGFR therapy (17-19). 

Panitumumab is a recombinant, fully humanized, monoclonal antibody targeting the extracellular, 

binding domain of the EGFR and inhibiting receptor phosphorylation and activation. Panitumumab 

downregulates EGFR, inhibits cell growth, promotes apoptosis, and prevents tumor formation (10, 

11). 

Bevacizumab is a recombinant, humanized, monoclonal antibody neutralizing VEGF by binding to 

the angiogenic factor and thus suppressing angiogenesis. Bevacizumab is the most frequently used 
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anti-VEGF agent and in combination with systemic chemotherapy it has shown to be effective in 

reducing tumor growth in other advanced GI cancers (12, 13, 15). 

These targeted therapies offer hope of improved survival in patients with BTC (20-24). As 

monotherapy they have minor effect, but in combination with systemic chemotherapy they have 

both shown to have synergetic effect (3, 25). 

Our aim was to investigate if panitumumab or bevacizumab in combination with chemotherapy 

should proceed to further clinical development. We designed a randomized cross-over phase II 

screening trial primarily to compare the rate of PFS at six months and secondarily to compare other 

endpoints as signals of clinical effect.  
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Methods 
 
Patients 

Patients meeting the inclusion criteria were enrolled from August 2010. Before enrolment the 

patients had a physical examination with registration of performance status, height, weight, blood 

pressure, pulse, and temperature. Also, blood samples were taken, including haematology and 

biochemistry parameters, a CT scan of the chest and abdomen was performed, and a mutation 

analysis conducted. 

All patients had advanced, non-resectable CC, performance status 0-2, and wild-type KRAS exon 2 

(codons 12 and 13) status. The main inclusion criteria were; histologically verified adenocarcinoma 

arisen from the gall bladder or extra- or intrahepatic bile ducts, and radiologic findings consistent 

with CC. The haematology and biochemistry parameters were ANC ≥ 1.5x109/l, thrombocytes ≥ 

100x109/l, bilirubinaemia ≤ 3 x upper normal level, ALAT ≤ 5 x upper normal level and creatinine 

≤ upper normal level. At raised creatinine level the measured or calculated glomerular filtration rate 

would have to be at least 50% of the lower normal level. Fertile women were required to present a 

negative pregnancy test and use secure birth control. Male patients with a fertile partner were also 

required to ensure contraception. 

The exclusion criteria were; previous cytostatic treatment of non-resectable CC, other concomitant 

experimental treatment, adjuvant or neoadjuvant chemotherapy, radiation therapy or 

immunotherapy within four weeks prior to treatment start, large-scale surgical intervention, 

excision biopsy, or significant traumatic lesions within 28 days prior to treatment start or 

presumption that large-scale surgery would become necessary during study treatment, other 

malignant disease within five years prior to enrolment except from non-melanotic skin cancer and 

carcinoma in situ cervicis uteri, severe medical conditions such as heart disease and serious active 

infection, interstitial pneumonitis or subsequent pulmonary fibrosis, significant non-healing wound 

or ulcers, grade IV fistulas, uncontrolled hypertension, active haemorrhage or increased risk of 

haemorrhage, haemoptysis > 2.5 ml within two weeks prior to enrolment, known hypersensitivity to 

panitumumab, bevacizumab or any of the auxiliary agents. All participants gave written and orally 

informed consent. 

 

Design and treatment 
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Patients were randomized to combination chemotherapy supplemented with either panitumumab 

(arm A) or bevacizumab (arm B). All patients received gemcitabine 1000 mg/m2 and oxaliplatin 60 

mg/m2 on day 1, capecitabine 1000 mg/m2 twice daily on days 1-7, and either panitumumab 6 

mg/kg or bevacizumab 10 mg/kg on day 1. Treatment was repeated every two weeks in 28-day 

cycles. Treatment continued until progression or for a maximum of six cycles, whichever occurred 

first. At progression cross-over was made to the other treatment arm after a treatment pause. During 

the treatment pause and after the last regimen the patients were clinically assessed including blood 

samples and CT scans every three months until progression or death.  

Withdrawal from the study occurred if there was progression after exposure to both panitumumab 

and bevacizumab or if toxicity prevented continued treatment despite dose modifications. 

Postponement of planned treatment for more than four weeks also led to withdrawal from the study.  

The study flow diagram for the randomized phase II cross-over trial is shown in Figure 1. 

 

Endpoints 

The primary endpoint of this investigation was PFS at six months. Secondary endpoints were 

response rate (RR), OS and toxicity before cross-over, and PFS and RR after cross-over. 

Progression and response were evaluated by CT scans and defined according to RECIST version 

1.1 (26). The primary endpoint was defined as the rate of patients alive and without progression at 

the clinical evaluation and CT scan six months (+/- two weeks) after enrolment. PFS after cross-

over was measured from start of new treatment regimen until progression. Survival was calculated 

from the date of enrolment to the date of death. Only patients with initially measurable disease were 

included in the response rate calculation. Toxicity was defined according to CTCAE version 4.0 

and reported as the worst grade experienced during treatment with panitumumab and bevacizumab, 

respectively.  

 

Statistics 

The study was based on Simon’s two-stage design (27) and two parallel phase II trials with a 

primary endpoint of the fraction of PFS at six months. In both treatment arms a PFS at six months 

of 65% was considered clinically relevant. The regimens were uninteresting if less than 45% of the 

patients reached a PFS of ≥ 6 months. Initially, a minimax design was used with inclusion of two 

times 39 patients. The protocol was amended in February 2014 to use an optimal version of the 

Simon’s two-stage design with 43 patients in each arm. If at least 24 patients in one arm had a PFS 
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of ≥ 6 months, the regimen was candidate for further investigation. With this number of patients the 

power to demonstrate an actual difference (1-beta) was 80.4% and the risk of incorrectly accepting 

the given treatment effect alfa was 0.048. Since this was a phase II screening trial, direct 

comparisons between arms were exploratory, and the final conclusion would build on interpretation 

of all observed endpoints. 

Non-parametric methods were applied for comparison of patient characteristics, toxicity, and 

response rates. PFS and OS were reported according to the Kaplan-Meier method reporting medians 

and hazard ratios.  
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Results 
 
Patients 

During a period of four years and three months, 88 patients were enrolled in one Danish (n=86) and 

two Swedish centers (n=2). The patients were randomized to receive combination chemotherapy 

and a biological agent; either panitumumab (n=45) or bevacizumab (n=43). Baseline characteristics 

are shown in Table 1. The median age was 65 years (range 35-83), female/male ratio was nearly 

2:1, and performance status 0 (n=23), 1 (n=47), or 2 (n=18). Fifteen patients had locally advanced 

BTC and 73 patients had metastatic disease.  

 

Efficacy 

Efficacy estimates are summarized in Table 2. Of the 45 patients in arm A, one had complete 

response (CR), 16 had partial response (PR), 17 had stable disease (SD) and four had progressive 

disease (PD). The remaining seven patients were not evaluated due to death (n=3), poor PS (n=2), 

and withdrawal of consent (n=2). Of the 43 patients in arm B, one had CR, six had PR, 24 had SD 

and four had PD. The remaining eight patients were not evaluated due to death (n=5), poor PS 

(n=1), and withdrawal of consent (n=2). ORR was 45% (95% CI 29-62) in arm A and 20% (95% CI 

8-37) in arm B (p=0.03). PFS at six months was 19 of 45 patients (42%; 95% CI 29-58) and 23 of 

43 patients (53%; 95% CI 40-70) in arm A and B, respectively. Thus, the goal of at least 24 patients 

reaching the primary endpoint of PFS at six months was not met in any of the two arms. The 

median PFS was 6.1 months (95% CI 5.8-8.1) and 8.2 months (95% CI 5.3-10.6) in arm A and B, 

respectively (p=0.13) (Figure 2A). Lastly, the median OS was 9.5 months (95% CI 8.3-13.3) and 

12.3 months (95% CI 8.8-13.3) in arm A and B, respectively (p=0.47) (Figure 2B).  

 

Tolerability 

Table 3 shows grade 1-2 and grade > 2 of the most common drug-related toxic effects. Stomatitis 

and diarrhoea were reported twice as frequently in arm A than arm B, and skin reactions such as 

EGFR-related rash and hand and foot skin reaction were much more frequent in arm A than arm B. 

Hypertension was reported twice as frequently in arm B than arm A. The most frequently reported 

grade > 2 adverse events in arm A were EGFR-related rash and infection without neutropenia in 

five and three patients, respectively. The most frequently reported grade > 2 adverse events in arm 
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B were hypertension, pain, and infection without neutropenia in three, three, and six patients, 

respectively. 

 

Second line treatment 

Progression on first line treatment was verified in 29 patients in arm A and 24 patients in arm B, but 

only 21 and 17, respectively, received second line treatment. The median time from end of first line 

treatment to start of second line treatment was nine weeks. The remaining 15 patients were not 

eligible for second line treatment due to declining performance status. Neurotoxicity from 

oxaliplatin was frequent (Table 3) and patients could continue gemcitabine and capecitabine 

without or with reduced dose oxaliplatin according to the allowed dose modifications. Efficacy 

estimates are summarized in Table 4. Response in the 17 patients receiving chemotherapy with 

panitumumab as second line treatment was CR=1, PR=0, SD=8, and PD=5. The remaining three 

patients were not evaluated due to poor PS (n=2) and death (n=1). In the 21 patients received 

chemotherapy with bevacizumab as second line treatment the response was CR=0, PR=1, SD=9, 

and PD=6. Five patients were not evaluated due to withdrawal of consent (n=4) and death (n=1). 

ORR was 7.1% (95% CI 0.2-33.9) in arm A and 6.3% (95% CI 0.2-30.2) in arm B (p=0.93). 

Median PFS was 3.1 months (95% CI 2.6-6.0) and 5.0 months (95% CI 2.8-6.0) in arm A and B, 

respectively (p=0.21) (Figure 2C). Lastly, the median OS was 5.6 months (95% CI 3.1-9.5) and 7.0 

months (95% CI 5.5-9.8) in arm A and B, respectively (p=0.31) (Figure 2D). 
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Discussion 
 
The purpose of this randomized phase II trial was to identify the most favourable treatment for 

advanced nonresectable BTC in a comparable patient population treated with combination 

chemotherapy supplemented with either panitumumab or bevacizumab.  

The primary endpoint was PFS in first line treatment. We chose to use the same chemotherapy 

backbone after cross-over knowing that most cases would be refractory. Signal of effect in second 

line treatment would then be expected to derive mostly from the added opposite antibody. The idea 

was to obtain exploratory data about the potential of reverting chemotherapy resistance with 

panitumumab or bevacizumab.  

Our findings demonstrate no significant difference in the efficacy of panitumumab and 

bevacizumab. In first line treatment, PFS at six months was 42% vs 53% in arm A and B, 

respectively. Median PFS was 6.1 months vs 8.2 months (p=0.13), and median OS was 9.5 months 

vs 12.3 months (p=0.47) in arm A and B, respectively. These data do not indicate that either of the 

two biological agents is favourable over the other.  

The American study by Hezel et al. investigated the efficacy of combination chemotherapy and 

panitumumab in patients with unresectable or metastatic biliary tract and gallbladder cancer (20). 

The study presented a median PFS of 10.6 months (95% CI 5-24) and a median OS of 20.3 months 

(95% CI 9-25), which were both higher and more promising than our findings. However, since their 

treatment regimen was similar to ours, with the exception of capecitabine in our study, the higher 

results in Hezel et al.’s study can be explained by their smaller population of 31 patients, which is 

also shown in the wide confidence interval of their data. Other randomized trials testing the EGFR 

inhibitor, cetuximab, have also failed in suggesting benefit (28, 29). Another study retrospectively 

investigated the efficacy of combination chemotherapy and bevacizumab vs combination 

chemotherapy alone in advanced BTC (23). The study included 57 patients and presented a median 

PFS of 6.5 months vs 3.7 months and a median OS of 11.3 months vs 10.3 months in the two 

groups, respectively. The study demonstrated significantly higher PFS in patients receiving 

combination chemotherapy and bevacizumab those receiving combination chemotherapy alone. 

However, no significant difference was seen in OS. Another antiangiogenetic drug, cediranib, also 

failed in improving PFS (30). 
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At the time of designing the present study in 2008, the preferred regimen in Denmark was the triplet 

of gemcitabine, oxaliplatin and capecitabine (31). Later, a British randomized phase III trial defined 

a new international standard of gemcitabine vs gemcitabine and cisplatin presented a median PFS of 

8.0 months (95% CI 6.6-8.6) and a median OS of 11.7 months (95% CI 9.5-14.3) in the cisplatin-

gemcitabine group of patients with advanced or metastatic BTC (32). Our study did not investigate 

if combination chemotherapy supplemented with a biological agent is better than combination 

chemotherapy alone. Although comparison between two different study populations is indefinite, 

our study does not suggest that combination chemotherapy supplemented with a biological agent is 

better than combination chemotherapy alone, when comparing with Valle’s results, but our 

treatment is within the same range.  

The ORR in the present study was significantly higher in arm A than arm B in first line treatment, 

45% vs 20% (p=0.03), with one CR and 16 PR in arm A. This could hypothesize the usefulness of 

panitumumab in neoadjuvant treatment of a potentially resectable disease. Further exploration of 

this promising finding is warranted. 

In our study, patients in both arm A and B tolerated their treatments reasonably well with more 

frequently reported grade > 2 EGFR-related rash in arm A and more frequently reported grade > 2 

hypertension and infection in arm B. These data are consistent with the known toxicity of 

panitumumab and bevacizumab.  

Our findings from the second line treatment also demonstrate lack of difference between the 

efficacy of the two biological agents and the results are comparable to the findings by others (33). 

In second line treatment, PFS at six months was 24% vs 14% in arm A and B, respectively. The 

median PFS was 3.1 months vs 5.0 months (p=0.21) and the median OS 5.6 months vs 7.0 months 

(p=0.31) in arm A and B, respectively. Thirty-eight of 88 patients were eligible for second line 

treatment, which corresponds to approximately 43% of our study population. This is interesting for 

the planning and dimensioning of future studies engaging in first and second line treatment in a 

prospective, predefined population. 

Targeted therapies have shown promising results in other diseases, but improvement of the current 

treatment of BTC critically requires further genetic subclassification of BTC and definition of 

molecular targets. Currently, no molecular targets have been identified in BTC to predict response 

to panitumumab and bevacizumab. Well-defined molecular targets are fundamental in predicting 

and improving response to targeted therapy and spare patients unlikely to respond of unnecessary 
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toxicities and adverse events. Future trials should be based on the presence of molecular targets and 

associated targeted therapy. 

Limitations of our study include the modest population of 88 patients, which is not sufficient to 

identify a significant difference between the two treatment arms. Future studies would benefit from 

including a larger population and adding a third treatment arm of patients receiving combination 

chemotherapy only. Another limitation is the inclusion of patients based on limited KRAS exon 2 

molecular analysis. We have found no prognostic effect of KRAS mutations (34), but future studies 

would benefit from more detailed molecular analyses to improve a personalized approach.  

Nonetheless, our study is the first randomized phase II trial to compare the efficacy of 

panitumumab and bevacizumab as first and second line treatment combined with chemotherapy in a 

prospective, predefined and comparable population of patients with advanced, non-resectable BTC 

without KRAS mutation.  

In conclusion, neither panitumumab nor bevacizumab combined with chemotherapy is a candidate 

for investigation against chemotherapy alone in a future phase III trial. This study showed no 

difference in PFS and OS between the two treatments. We found a higher response rate in 

panitumumab arm with potential implication for future neoadjuvant trials. In patients eligible for 

second line treatment (43%) the clinical benefit was limited.  

 

Ethics statement 
The study was prospectively registered under ClinicalTrials.gov 

https://clinicaltrials.gov/ct2/show/NCT01206049 and approved by The Regional Committees on 
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Figure legend 

 

Figure 1. Study flow diagram for the randomized phase II cross-over trial. Eligible patients were 
randomized to gemcitabine, oxaliplatin, and capecitabine (GOC) with either panitumumab (P) or 
bevacizumab (B). At progression, the same chemotherapy was given but with the other antibody. 

 

Figure 2. Kaplan-Meier plots of a) progression free survival (PFS) and b) overall survival (OS) 
for first line treatment, and c) PFS and d) OS for second line treatment. 
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Novelty & Impact Statement: IJC-20-3074.R1 
 

Many patients with advanced biliary tract cancer (BTC) do not benefit from surgical resection, leaving 

chemotherapy and supportive care as primary treatment options. Here, in a phase II trial involving pa-

tients with inoperable BTC without KRAS exon 2 mutations, the authors investigated whether either 

bevacizumab or panitumumab, monoclonal antibody therapies targeting specific growth factor receptors, 

improved survival when given in addition to chemotherapy. Analyses show no significant difference in 

efficacy between the two drugs, nor was either combination approach superior in terms of survival com-

pared to chemotherapy alone. Future studies should examine associations between molecular targets and 

BTC genetic subtypes. 



Tables 
 
Table 1. Patient characteristics at baseline. 
 
Characteristics  Patients  

(n=88) 
Arm A (n=45) Arm B (n=43) 

Median age 65 (range 35-
83) 

66 (range 35-80) 64 (range 35-83) 

Gender    
 Male 33 (38%) 15 (33%) 18 (42%) 
 Female 55 (62%) 30 (67%) 25 (58%) 
Performance status    
 0 23 (26%) 12 (27%) 11 (25%) 
 1 47 (53%) 23 (51%) 24 (56%) 
 2 18 (21%) 10 (22%) 8 (19%) 
Disease extent     
 Locally advanced 15 (17%) 9 (20%) 6 (14%) 
 Metastatic 73 (83%) 36 (80%) 37 (86%) 
Primary tumor site    
 Intrahepatic 51 (58%) 24 (53%) 27 (63%) 
 Perihilar or Klatskin 13 (15%) 9 (20%) 4 (9%) 
 Extrahepatic 22 (25%) 11 (25%) 11 (26%) 
 Unknown 2 (2%) 1 (2%) 1 (2%) 
 



 
Table 2. Clinical endpoints in first line treatment with chemotherapy and panitumumab (Arm A) or 
bevacizumab (Arm B).  
 
Efficacy of 1st line treatment Arm A  Arm B  P-value 
PFS at 6 months (95% CI) 42% (29-58) 53% (40-70)  
Best response    
 Complete response 1 1  
 Partial response 16 6  
 Stable disease 17 24  
 Progressive disease 4 4  
 Not evaluable  7 8  
ORR (95% CI) 45% (29-62) 20% (8-37) 0.03 
Median PFS months (95% CI) 6.1 (5.8-8.1) 8.2 (5.3-10.6) 0.13 
Median OS months (95% CI) 9.5 (8.3-13.3) 12.3 (8.8-13.3) 0.47 
 
CI = confidence interval, ORR = overall response rate, PFS = progression free survival, OS = 
overall survival.



 
Table 3. Highest grade of toxicity in first line treatment with chemotherapy and panitumumab (Arm 
A) or bevacizumab (Arm B). 
 
Toxicity Arm A   Arm B   
 Grade 1-2 Grade > 2 Grade 1-2 Grade > 2 
Nausea 22 (49%) 2 (4%) 22 (49%) 1 (2%) 
Vomiting 9 (20%) 1 (2%) 7 (16%) 1 (2%) 
Stomatitis 23 (51%) 0 11 (24%) 0 
Diarrhoea 16 (36%) 2 (4%) 8 (18%) 1 (2%) 
Obstipation 18 (40%) 0 17 (38%) 0 
Pain 25 (56%) 2 (4%) 22 (49%) 3 (7%) 
Proteinuria  24 (53%) 2 (4%) 28 (62%) 1 (2%) 
Infection without 
neutropenia 

7 (16%) 3 (7%) 8 (18%) 6 (13%) 

Febrile neutropenia 0 0 0 0 
Sensory neuropathy 21 (47%) 0 17 (38%) 0 
Motor neuropathy 4 (9%) 0 2 (4%) 0 
EGFR-related rash 26 (58%) 5 (11%) 3 (7%) 0 
Hand and foot skin 
reaction 

22 (49%) 1 (2%) 9 (20%) 1 (2%) 

Hypertension 10 (22%) 0 19 (42%) 3 (7%) 
 



 
Table 4. Clinical endpoints in second line treatment with chemotherapy and panitumumab (Arm A) 
or bevacizumab (Arm B).  
 
Efficacy of 2nd line treatment Arm A (n=17) Arm B (n=21) P-value 
Best response    
 Complete response 1 0  
 Partial response 0 1  
 Stable disease 8 9  
 Progressive disease 5 6  
 Not evaluable  3 5  
ORR (95% CI) 7.1% (0.2-33.9) 6.3% (0.2-30.2) 0.93 
Median PFS months (95% CI) 3.1 (2.6-6.0) 5.0 (2.8-6.0) 0.21 
Median OS months (95% CI) 5.6 (3.1-9.5) 7.0 (5.5-9.8) 0.31 
 
CI = confidence interval, ORR = overall response rate, PFS = progression free survival, OS = 
overall survival. 
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