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Abstract. Gallbladder cancer (GBC) is one of the most 
frequently observed cancers in India that is usually diagnosed 
at an advanced stage. Although surgery remains the only cura‑
tive option, the majority of GBCs are unresectable. Palliative 
chemotherapy with gemcitabine and cisplatin is the recom‑
mended treatment in such cases. The current study reports 
a case of a 47‑year‑old female who exhibited GBC that had 
metastasized to the liver and peritoneum. She was adminis‑
tered palliative chemotherapy with gemcitabine and cisplatin, 
but due to disease progression the regimen was changed and an 
aggressive treatment initiated with gemcitabine and oxaliplatin 
with additional biosimilar bevacizumab (modified Gemox‑B 
regimen). The patient completed six chemotherapy cycles with 
partial response and received bevacizumab (7.5 mg/kg 3‑weekly) 
based maintenance treatment for an additional 6 cycles, after 
which she demonstrated disease progression, thus having a 
progression free survival of ~11 months. The patient is currently 
receiving palliative chemotherapy with capecitabine.

Introduction

Gallbladder cancer (GBC) is the most common biliary tract 
cancer (BTC) with characteristic thickening of the gallbladder 
(GB) wall. Most of the GBCs arise from the epithelial lining 
of the GB and the cystic duct (1,2), and most GBCs are adeno‑
carcinomas (1). The incidence of GBC is higher in the Indian 
subcontinent than Western counterparts (3). In India, GBC is 
more common in the northern region when compared with the 
southern region (~10‑folds) (2).

The only curative option for GBC is surgical resection, 
however, most of the patients present with unresectable disease 
at an advanced stage owing to the absence of symptoms in 

the early stages of the disease (4,5). There is no standard 
chemotherapy established for advanced disease. Palliative 
chemotherapy with gemcitabine/cisplatin combination or 
gemcitabine based chemotherapy regimens are recommended 
for the treatment of metastatic GBC by several treatment guide‑
lines (3,6). Gemcitabine/oxaliplatin (Gemox) combination has 
shown more potency when compared with gemcitabine/cisplatin 
combination, and the activity and tolerability of Gemox regimen 
has been evaluated in cancers, including advanced GBC (7).

Studies have revealed the expression of vascular endothelial 
growth factor (VEGF) receptor in BTCs and GBCs (8). Addition 
of an anti‑VEGF agent to the chemotherapy could normalize the 
tumor vasculature and reduce the interstitial pressure in tumors 
leading to overall improved results. Bevacizumab, an anti‑VEGF, 
is an approved agent for the treatment of metastatic colorectal 
cancer and has shown effectiveness in several other cancers (9). 
Bevacizumab in addition to gemcitabine and oxaliplatin chemo‑
therapy (Gemox‑B regimen) has shown antitumor activity with 
tolerable safety in patients with advanced GBCs (8). We report 
here a case of a patient with GBC adenocarcinoma metastasized 
to liver and peritoneum who was treated with biosimilar bevaci‑
zumab based modified Gemox‑B regimen.

Case report

A 47‑year‑old woman presented with complaints of right shoulder 
pain, abdominal pain, decreased appetite and dyspepsia for 
6 months. There was no weight loss, fever, comorbidity or any 
surgical history. Ultrasonography (USG) in July 2019 revealed 
polypoidal wall thickening of gallbladder with maximum thick‑
ness in the fundal region and a mild central intrahepatic biliary 
radical dilatation suspicious of neoplastic etiology. Bilateral 
ovaries were bulky (left > right) and hypoechoic. There was 
moderate left sided hydronephrosis, with upper hydroureter 
while the distal ureter was obscured by bowel gas.

Fig. 1 provides the details of diagnostic and treat‑
ment approaches used in this patient. The computed 
tomography (CT) showed irregular heterogeneously enhanced 
eccentric wall thickening involving the gallbladder mainly in 
the fundal region, loss of fat plane with segment V of liver and 
hepatic flexure of colon, focally indistinct fat plane of the D1 
segment of duodenum with pericholecystic fat stranding and 
enhanced circumferential wall of the cystic duct suggestive of 
GBC. Multiple irregularly shaped hypodense heterogeneously 
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enhancing soft tissue nodules were seen in the perichole‑
cystic region and serosal surface of the ascending colon, 
and caecum/small soft tissue density nodule in the anterior 
abdominal wall in the umbilical region. Also, multiple small 
hypodense nodules scattered in both lobes of liver mainly in 
segment VIII, IVb and III, were seen. These findings were 
suggestive of metastatic disease. Mild ascites was present. 

The histological examination revealed few scattered clusters 
of medium sized ductal cells exhibiting pleomorphic, irregular 
and mildly overlapping dark staining nuclei (Fig. 2).

The baseline positron emission tomography with 
2‑deoxy‑2‑[fluorine‑18]fluoro‑D‑glucose integrated with 
computed tomography (18F‑FDG PET‑CT) done on 11‑Jul‑2019 
revealed asymmetric FDG avid enhancing thickening of wall 
of the distal body and fundic region of the GBC (soft tissue 
mass measuring 3.4x2.8x2.9 cm; standardized uptake value 
[SUVmax]: 6.08), and confirmed the peritoneal and liver metas‑
tasis with narrowing of the common bile duct (CBD). Bulky 
bilateral ovaries (left ovary: 3.8x3.0x2.9; left more than right 
with avid FDG uptake) with left sided hydronephrosis and 
hydroureter were seen (SUVmax: 5.35). 

Her laboratory investigations were abnormal‑CA‑125: 
117.2 U/ml (normal: <46 U/ml), CEA: 5.5 ng/ml (normal: 
<5 ng/ml), CA19.9: 1433.0 U/ml (normal: <37 U/ml), creati‑
nine: 1.3 mg/dl (normal: 0.84‑1.21 mg/dl), total bilirubin: 
5.5 mg/dl (normal: 0.3 mg/dl), alanine transaminase (ALT): 
356 U/l (normal: <40 U/l), aspartate transaminase (AST): 
95 U/l (normal: <40 U/l), alkaline phosphatase (ALP): 421 U/l 
(normal: 20‑140 IU/l), gamma‑glutamyl transferase (GGT): 
187 U/l (normal: <30 IU/l). Her total proteins were 7.84 g/dl 
(normal: 6‑8.3 g/dl), albumin 4.02 g/dl (normal: 3.4‑5.4 g/dl) 
and globulin 3.82 g/dl (normal: 2‑3.5 g/dl).

Magnetic resonance cholangiopancreatography (MRCP) 
performed on 16‑Jul‑2019 suggested neoplastic lesion 
involving fundus of the gallbladder infiltrating adjacent liver 
parenchyma. She underwent endoscopic retrograde cholangio‑
pancreatography (ERCP) with CBD stenting on 18‑Jul‑2019. 
Biliary stricture was seen and self‑expandable metallic stent 
(SEMS; 10x80 mm) was placed for Bismuth type II biliary 
stricture with cholangitis. 

Her liver function tests gradually improved over one week 
The cancer staging was evaluated as T3N2M1 ‑ Stage IV. The 
patient was planned to receive three chemotherapy cycles 
with intravenous (IV) gemcitabine 1,000 mg/m2 and cisplatin 
25 mg/m2 on Days 1 and 8 every 21 days. She received the 1st 

dose of cycle 1 chemotherapy on 6‑Aug‑2019 (Day 1) and the 
second dose on 13‑Aug‑2019 (Day 8).

After 4‑5 days of the first chemotherapy dosing, she 
complained of vomiting (green colored), abdominal pain 
and generalized weakness (all grade 1‑2), which improved 
with conservative treatment. On multidetector CT (MDCT) 
performed on 22‑Aug‑2019, few heterogeneously enhancing 
lesions were seen in the liver (largest: 13 mm, Segment IV‑a). 
A large heterogeneously enhancing centrally necrotic mass 
lesion in the gastrosplenic region, encasing the tail of pancreas 
suggestive of large metastatic deposits (7.5x4.2x8.7) was a 
new finding. There was a mild interval increase in the size 
of bilateral ovarian lesions. These aforementioned MDCT 
findings were suggestive of disease progression, and hence, 
the regimen was changed to an aggressive approach with 

triple drug combination (modified Gemox with bevacizumab) 
of gemcitabine 900 mg/m2, oxaliplatin 80 mg/m2 (Days 1 
and 8 in each 3‑weekly cycle) and bevacizumab 7.5 mg/Kg 
(on Day 1 in each 3‑weekly cycle). Her symptoms gradually 
improved with the treatment. The modified Gemox‑B regimen 
was well‑tolerated with no significant abnormal laboratory 
investigations. In view of clinical response, patient was treated 
with four cycles of bevacizumab based chemotherapy. 

Interim PET‑CT showed reduction in lesions all over except 
in the peritoneum; liver lesions were resolved. The baseline 
(Fig. 3A) and interim PET‑CT images are shown (Fig. 3B). 

The wall of gallbladder was irregularly thickened, which 
was significantly reduced in size and metabolic activity 
(SUVmax was 2.45; largest measuring size: 10 mm). The 
previously noted left ovarian lesions showed reduction in 
size (3x2.5 cm; SUVmax: 1.88). Subsequently, the patient was 
administered fifth and sixth chemotherapy cycles.

The 18F‑FDG PET‑CT after six chemotherapy cycles showed 
interval reduction in metabolic activity of ill‑defined soft tissue 
lesions involving fundus of gallbladder. The SUVmax was 1.77 
and measured approximately 1.5x1 cm. Interval reduction in 
the size of non‑FDG avid serosal deposits in subhepatic space 
was seen, and low grade metabolically active bilateral ovarian 
lesions were unchanged; left ovarian lesion with SUVmax 1.44 
measuring ~3.1x2.1 cm and right ovarian lesion with SUVmax 
1.72 measuring ~2.1x1.6 cm. There was interval reduction in 
the number of non‑FDG avid liver lesions. No other evidence 
of metabolically active disease was seen (Fig. 4).

Her CA19‑9 levels decreased to 70 U/ml. Further mainte‑
nance treatment with bevacizumab (7.5 mg/kg 3‑weekly) was 
planned in view of the excellent response. The patient tolerated 
the maintenance treatment well without any adverse events (AEs). 
Unfortunately, she developed clinically progressive disease with 
reappearance of symptoms like right sided abdominal pain, 
nausea and loss of appetite in June 2020 (progression free interval: 
~11 months). PET‑CT done in June 2020 suggested persistent 
primary gallbladder lesion with mild increase in the number and 
metabolic activity of the serosal deposits in the subhepatic space. 
Mild increases in the size and metabolic activity were noted 
in the bilateral ovarian lesions. Currently, the patient has been 
started on palliative chemotherapy with capecitabine. 

Discussion

Gallbladder cancer is a very aggressive and difficult to treat 
BTC (10). Studies have reported 6‑9 months progression free 
survival and 9.8‑14 months overall survival in advanced unre‑
sected GBC patients (11). Surgery remains the only curative 
option but only 10% patients are eligible as majority of the cases 
are presented at an advanced disease state (6,12). Most GBCs do 
not respond well to chemotherapy with a single agent (13). For 
locally advanced or metastatic unresectable GBC, gemcitabine 
and cisplatin based chemotherapy is the recommended treatment 
option (3,14). Furthermore, chemotherapy in combination with 
bevacizumab has shown promising results in the treatment of 
BTCs (15). We report here a case of a 47‑year‑old woman with 
GBC metastasized to liver and peritoneum who was treated 
with a biosimilar bevacizumab based Gemox‑B regimen. The 
patient underwent ERCP with CBD stenting following which 
she received the first chemotherapy cycle with gemcitabine and 
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cisplatin. The MDCT performed after the first chemotherapy 
cycle demonstrated a new finding of a large necrotic mass lesion 
encasing the pancreatic tail suggesting large metastatic deposits 
(7.5x4.2x8.7). Such a large mass could not be attributed to the post 
ERCP pancreatitis, which was confirmed by an independent radi‑
ologist and indicated disease progression. Hence, the patient was 
switched to an aggressive bevacizumab based Gemox‑B regimen.

Several factors including advanced age, female gender and 
Indian origin are among the established risk factors (12), and 
abdominal pain, discomfort, jaundice, vomiting, abdominal 
mass and ascites are common clinical manifestations of 
GBC (1), which were also seen in our patient.

Majority of the GBCs arise in the fundus (60%), infil‑
trate directly in the liver, and spread to different segments 
(IV and V) of liver and peritoneum, and are of adenocarcinoma 
(98%) histology (12,16,17), similar to as seen in our patient. A 
decrease in pretreatment CA 19‑9 levels after chemotherapy 
are of prognostic relevance in patients with BTCs (12,18). In 
our patient, the CA19.9 levels were decreased from 1433 U/ml 
at baseline to 70 U/ml post treatment.

The NCCN guidelines suggest investigation with MDCT or 
contrast‑enhanced MRI with MRCP and chest CT in case of 
suspicious GBC. Similar imaging modalities were carried‑out 
in our patient. The treatment guidelines suggest gemcitabine‑ 
or fluoropyrimidine‑based chemotherapy for the treatment of 
advanced unresectable GBCs (3,6). Gemcitabine has shown 
clinical benefit rates (complete response+partial response+stable 
disease) of 15‑60% in GBC cases (12). The combination of 
gemcitabine and cisplatin when compared with gemcitabine 
alone has resulted in increased response rates (26 vs. 16%) and 
OS (11.7 vs. 8.1 months) in GBC (19). A systematic review of clin‑
ical studies show that gemcitabine and oxaliplatin combination 
(Gemox) regimen has a better toxicity profile without significant 
difference in the efficacy compared with cisplatin/gemcitabine 

regimen (20). Furthermore, Gemox regimen has demonstrated a 
response rate of 26 to 50% and an OS of 11 to 15.4 months in the 
treatment of advanced gallbladder and BTCs (12).

The combination of molecularly targeted agents with chemo‑
therapy have also been evaluated in patients with BTCs with 
promising efficacy and tolerability (21‑23). Letelier et al, have 
reported that VEGF‑A are expressed in 81% (183/224) of GBC 
cases (24). These findings suggest a possible role of anti‑VEGF 
agent for the treatment of GBCs. Bevacizumab, an anti‑VEGF, 
has been successfully combined with chemotherapy for several 
cancers including GBC (8). The Gemox‑B regimen has reported 
promising results (response rate: 40%, median OS: 12.7 months) 
in the treatment of GBCs in a phase II study (8). Innovator biologic 
bevacizumab based Gemox‑B regimen has been used previously 
in the GBCs. In our patient, a biosimilar bevacizumab (Bevatas of 
Intas Pharmaceuticals Limited, India) based modified Gemox‑B 
regimen was used, which demonstrated a partial response as 
per RECIST 1.1 and a partial metabolic response (PMR). Intas' 
biosimilar bevacizumab was approved in India in 2017, with an 
intent to provide a cost‑effective (up to 40%) alternative formula‑
tion of innovator bevacizumab to the Indian patients (25).

The FDG combined with PET scan is an early, sensi‑
tive, pharmacodynamic marker of the tumoricidal effect of 
chemotherapeutic agents. In our patient, 18F‑FDG‑PET analysis 
showed a mean decrease in SUVmax of ~70% (SUVmax‑baseline: 
6.08; post‑treatment 1.77; difference: 4.31) suggesting a PMR 
as per EORTC criteria (26). Previous studies have correlated 
that a significantly larger decrease in SUVmax was observed in 
patients with longer PFS (>6 months) and overall survival (OS, 
>12 months) (26).

The reported tumor response rate (complete response rate + 
partial response rate + stable disease) in the phase II study with 
Gemox‑B regimen was 69%. However, complete response was 
not seen in any of the patients (out of 35) (8). In our patient, a 

Figure 1. Graphical description of imaging and treatment modalities in a patient with GBC. 18F‑FDG, 2‑deoxy‑2‑[fluorine‑18]fluoro‑D‑glucose; CT, computed 
tomography; ERCP, endoscopic retrograde cholangiopancreatography; FNAC, fine needle aspiration cytology; MDCT, multidetector computed tomography; 
MR, magnetic resonance; PET, positron emission tomography; USG, ultrasonography.
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partial response was observed after Gemox‑B chemotherapy. At 
6 months follow‑up post bevacizumab based chemotherapy, the 
patient developed disease progression showing a progression‑free 
survival of ~11 months, which is comparatively greater than 
those reported in the literature (11). The patient is still alive and 
currently receiving palliative chemotherapy with capecitabine. 
In our patient, there was no grade III or IV AEs observed which 
is in line with the results from the phase II study where Gemox‑B 
regimen showed a favorable tolerability profile in patients with 
BTCs (8).

Overall, biosimilar bevacizumab based modified Gemox‑B 
regimen resulted in a partial response and a progression free 

survival of ~11 months in a patient with advanced gallbladder 
cancer. The current case could provide insights for biosimilar 
bevacizumab based chemotherapy regimen options for the 
palliative treatment of metastatic gallbladder carcinoma and 
need to be further evaluated in clinical studies.
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