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Abstract
Introduction: Biliary tract cancers (BTCs) are relatively rare cancers with poor prognosis. There are few effective
chemotherapy regimens available for the treatment of metastatic disease and gemcitabine-based combination therapy is
frequently utilized. Vascular endothelial growth factor is expressed in the BTCs and is associated with poor prognosis.
Bevacizumab, an antiangiogenic antibody, may play a role in the treatment of metastatic BTCs.
Presentation: We report the outcomes in six patients with BTCs treated with the combination of gemcitabine, oxaliplatin
and bevacizumab (GEMOX-B) at Thomas Jefferson University. Three patients had previously been treated with different
chemotherapy regimens. Two patients achieved partial response and four patients had stable disease. One patient was able
to undergo curative resection. Progression free survival ranged from 6 to 42 months.
Conclusions: GEMOX-B is an active regimen in the treatment of metastatic BTCs and needs to be investigated in a
randomized clinical trial.
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1 Introduction
Biliary tract cancers (BTCs) comprise of neoplasms arising from the epithelium of the gallbladder and intrahepatic and
extrahepatic bile ducts. BTCs are relatively rare cancers with estimated 9,810 new cases diagnosed annually in United
States [1]. The etiology of BTCs remains unclear with most of the cases occurring in patients with the absence of any
known risk factors. Chronic inflammation of biliary ducts, primary sclerosing cholangitis, intrahepatic biliary stones,
parasitic infection, and cirrhosis are associated with cholangiocarcinoma [2].
The prognosis of BTCs remains poor with 5-year relative survival of only 15% [1]. Although surgical resection is the only
curative option, there is a high rate of recurrences. Post-resection, 5 year relative survival ranges from 8% to 47% for
intrahepatic cholangiocarcinoma and 20% to 54% for distal cholangiocarcinoma [2, 3]. The relapse rate depends on the
location of the tumor, extent of the surgery and negative resection margins. Patients with unresectable or metastatic BTCs
have dismal prognosis with the median survival of less than 1 year [4].
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Gemcitabine-based combination chemotherapy is frequently employed in the treatment of BTCs. Several drugs have been
tested in combination with gemcitabine to increase its efficacy. The pooled analysis of 104 trials demonstrated that the
gemcitabine and platinum combination resulted in higher response rate and tumor control rates and trend towards
improved survival [5]. Advanced Biliary Cancer-02 trial, a randomized phase 3 study demonstrated the superiority of the
combination of gemcitabine and cisplatin compared to gemcitabine alone in 410 patients [6]. The median overall survival
was 11.7 months in the combination group as compared to 8.1 months in patients receiving single agent gemcitabine.
Several phase II studies have demonstrated that the combination of gemcitabine and oxaliplatin has similar efficacy with
favorable toxicity profile [7-9].
Vascular endothelial growth factor (VEGF) is considered a primary angiogenic stimulator and is expressed in BTCs.
VEGF expression has been demonstrated to correlate with advanced stage disease and poor prognosis in patients with
extrahepatic BTCs and gallbladder cancer [10-12]. Bevacizumab is a humanized monoclonal antibody against VEGF and has
demonstrated to be active in several tumor types including colorectal cancer, glioblastoma multiforme, and lung cancers.
In addition to the direct antiangiogenic effects, bevacizumab may also improve the delivery of chemotherapy by altering
tumor vasculature and decreasing the elevated interstitial pressure in tumors [13]. A phase II trial testing the addition of
bevacizumab to gemcitabine and oxaliplatin (GEMOX-B) was recently reported [14]. The overall response rate was 40%
with additional 29% of patients achieving stable disease. The median progression-free survival was 7 months.
In this retrospective study, we report the outcomes of the patient with BTCs who received GEMOX-B at our institution.
This study was approved by the Institutional Review Board at Thomas Jefferson University. All patients were
administered Gemcitabine 1000 mg/m2, oxaliplatin 85 mg/m2 and bevacizumab 10 mg/kg on day 1 and 15 of every 28-day
cycle. Table 1 describes the baseline characteristics and clinical outcomes of the patients.

Table 1. Baseline characteristics and clinical outcomes of the patients
Patient

Age

Race

Sex

Diagnosis

Prior
Therapy

1
2
3
4
5
6

50
45
51
40
64
44

Asian
White
White
White
White
White

F
F
F
F
M
F

C
GB
C
C
C
C

No
Yes
Yes
No
No
Yes

Number of
Cycles

Best
Response

Alive

Progression-Free

9
7
9
13
21
7

PR
SD
SD
SD
PR
SD

Yes
Yes
No
Yes
Yes
Yes

Yes
No
No
Yes
Yes
No

ProgressionFree
Survival
(months)
42.2
6.4
10.1
10.2
41.2
11.7

C: Cholangiocarcinoma; F: Female; GB: Gall Bladder; M: Male; PR: Partial Response; SD: Stable Disease

2 Case presentations
2.1 Patient 1
A 50-year-old Asian female with a history of hepatitis B presented with a 15.5 cm × 12.6 cm right hepatic lobe mass.
Based on elevated alpha fetoprotein of 1071 mg/mL and imaging findings, a preliminary diagnosis of hepatocellular
carcinoma was made. She began chemotherapy with GEMOX-B and had partial response after 4 cycles. Her tumor size
decreased to 3.6 × 1.7 cm (Figure 1). She subsequently underwent chemoembolization followed by liver transplant.
Pathology revealed poorly differentiated adenocarcinoma consistent with cholangiocarcinoma. She underwent
postoperative adjuvant chemotherapy with GEMOX-B for 5 more cycles. She currently has no evidence of disease and
remains in complete remission.
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Figure 1. CT scans of the patient 1
demonstrating the response to therapy
after 4 cycles

2.2 Patient 2
A 45 year old female initially presented with right upper quadrant pain. CT scan demonstrated a dominant mass measuring
7.7 × 7.1 cm in right lobe of the liver and two small left upper lobe lung nodules. Liver biopsy was consistent with
adenocarcinoma, arising from gallbladder. She initially was treated with carboplatin and paclitaxel for 4 cycles. She had
progressive disease and was then referred to our institution. She received GEMOX-B for 7 cycles. She initially had a
partial response with decrease in the size of the liver lesion. She progressed after 6.4 months on treatment with
GEMOX-B.

2.3 Patient 3
A 51 year old white female presented with confluent hepatic mass measuring 16.5 × 9.2 cm along with multiple
subcentimeter bilateral pulmonary nodules. Ultrasound guided liver biopsy was consistent with cholangiocarcinoma. She
was initially treated on a clinical trial with gemcitabine, irinotecan and panitumumab for 3 cycles. She had progressive
disease and subsequently received combination chemotherapy with 5-Fluoraouracil, irinotecan, oxaliplatin and
bevacizumab. She had disease progression after 4 cycles. She was then treated with GEMOX-B. She had a partial response
to therapy. She received 8 cycles. However, she developed autoimmune hemolytic anemia requiring splenectomy.
Post-operatively, she received 1 more cycle of chemotherapy. Unfortunately, she developed multifocal pneumonia and
expired.

2.4 Patient 4
A 40 year old white female was found to have a 13.6 × 11.7 cm mass in the left hepatic lobe. Liver biopsy was consistent
with cholangiocarcinoma. PET scan demonstrated another hypermetabolic lesion in the lumbar spine. Biopsy of the bone
lesion was consistent with adenocarcinoma as well. Colonoscopy was negative. She was treated with GEMOX-B and had
decrease in the size of the tumor with measurement of 10.9 × 10 cm. By RECIST criteria, she had stable disease. She
remains on treatment and has completed 13 cycles.

2.5 Patient 5
A 64 year old Caucasian male presented with 13.7 × 9 cm heterogeneous liver mass and periportal lymphadenopathy.
Pathology was consistent with cholangiocarcinoma. Patient received 7 cycles of GEMOX-B. He had a good response to
therapy and underwent laparotomy for possible resection. However, tumor implants were found on the diaphragm and
resection was not performed. The patient remained off treatment for 6.5 months per his wishes. He had interval increase in
the size of the tumor. He was restarted on chemotherapy with GEMOX-B and had partial response. He received 7 cycles.
He then again went off treatment for 8 months and subsequently had progressive disease. He was restarted on GEMOX-B
regimen with partial response. He has received 7 more cycles and continues on treatment.
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2.6 Patient 6
A 45 year old Caucasian female initially presented with right upper quadrant pain. MRI of the abdomen demonstrated
multiple hepatic lesions in segment 5 and 6 with largest mass being 7.2 cm × 6.1 cm. Biopsy of the mass was consistent
with cholangiocarcinoma with liver metastases. She underwent resection of the tumor, cholecystectomy and resection of
segments 5 and 6 of the liver. Post-operatively, she received 5-Fluorouracil based therapy. She developed recurrent
disease and was treated with GEMOX-B. She initially had stable disease and completed 7 cycles. She developed
progressive disease after 11.7 months and was taken off treatment.

3 Discussion
In our series of six patients with BTCs treated with GEMOX-B, two patients achieved partial responses and four patients
had stable disease. One patient was able to undergo regression of the tumor to an extent that the tumor became resectable
and the patient remains free of malignancy. Three patients had received prior therapies. One patient had gallbladder cancer
and others had cholangiocarcinoma. The progression-free survival ranged from 6 to 42 months. The outcome of these
patients argues well with the historical data. In the phase II trial reported by Zhu et al, GEMOX-B was tested in 35 patients
with BTCs resulting in PFS at 6 months of 63% and clinical benefit rate (PR+SD) of 69% [14]. However, the study did not
meet the pre-defined endpoint of improving 6-month PFS from 50% to 70%. The regimen was well tolerated with few
grade 3 or 4 adverse events including fatigue, neutropenic fever, anorexia and elevation of liver enzymes.
The prognosis of unresectable or metastatic BTCs remains dismal with poor sensitivity to chemotherapeutic agents. The
combination chemotherapy of gemcitabine and a platinum agent is considered the standard therapy with the median
survival of less than 12 months. To further improve the efficacy of this regimen, molecular targeted agents have been
investigated with limited success [15, 16]. A phase III trial of gemcitabine and oxaliplatin with or without erlotinib did not
demonstrate any difference in PFS or OS [15]. The role of cetuximab in addition to gemcitabine and oxaliplatin was tested
in a phase II trial of 30 patients [16]. The overall response rate was 63% and median PFS and OS were 8.8 months and 15.2
months respectively. Ninety percent of the patients had tumors that were wild type of KRAS. Despite the fact that the
response rates were high, the median PFS and OS was similar to those reported in ABC-02 trial that investigated the
combination of gemcitabine and cisplatin [6].
Our report suggests that GEMOX-B is an active regimen in BTCs and warrants further investigation in a larger clinical
trial.
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