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Background: Gallbladder cancer (GBC) and cholangiocarcinoma (CCA) are rare entities with relatively
poor prognoses. We compared treatment outcomes of definitive resection with or without neoadjuvant
therapy in GBC and CCA patients.

Methods: All non-metastatic GBC and CCA patients at a single institution who underwent definitive
resection from 1992-2016 were analyzed. We compared overall survival (OS), locoregional failure (LRF) and
distant failure (DF) in patients who received neoadjuvant therapy (chemotherapy and/or radiation) versus
those who did not receive neoadjuvant treatment. OS was analyzed using the Kaplan-Meier method and log
rank tests. Cox proportional hazard models were used to analyze time to recurrence.

Results: Out of 128 patients, 90 had GBC and 38 had CCA, 25 patients (27%) among GBC and 8
patients (21%) with CCA were T3, T4 or node positive. Overall, 52 (40%) GBC and 25 (20%) CCA
patients received neoadjuvant treatment, chemotherapy alone 60 patients (47%) or radiation with or
without chemotherapy 17 patients (13%). Chemotherapy was single agent in 44 patients (34%) and multi-
agent in 25 (20%). The median OS for GBC patients was 3.1 years with 2.6 years for no neoadjuvant group
and 3.1 years for neoadjuvant group (P=0.6786). Median OS was 2.6 years for CCA patients, 3.6 years for
no neoadjuvant therapy versus 2.0 years for neoadjuvant group (P=0.1613). There was a trend towards
increased DF in patients with CCA and GBC receiving neoadjuvant therapy: HR 2.74, 95% CI, 0.73-10.3,
P=0.14 and 0.92, 95% CI, 0.44-1.93, P=0.82 respectively. The hazard ratio for time to LRF in CCA
patients receiving neoadjuvant treatment was 3.17, 95% CI, 0.62-16.31, P=0.16 whereas HR was 0.15, 95%
CI, 0.10-1.76, P=0.23 for GBC patients. Among GBC patients, the pattern of first failure was locoregional
in 8 (10%) having 3 LRF in neoadjuvant group (2 with chemotherapy, 1 with CRT, 0 with RT alone) as
compared to 5 in adjuvant group. Among 28 (35%) patients with DF first, 15 patients received neoadjuvant
therapy versus 13 patients in non-neoadjuvant group. In CCA patients, LRF occurred first in 6 patients
receiving neoadjuvant treatment (3 with chemotherapy, 1 with CRT, 2 with RT alone) as compared to 2
patients who were treated with non-neoadjuvant CRT. DF was the first site of failure in 9 patients treated
with neoadjuvant CRT (8 with chemotherapy, 0 with CRT and 1 with RT alone) as compared to 4 patients
without neoadjuvant treatment.

Conclusions: In this retrospective data set, a trend towards better survival was seen in adjuvantly treated
CCA patients, but not in GBC patients. Recurrence patterns also appear different among the two, which

might be attributed to treatment modality used, patient selection or unmeasured factors.
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Introduction

Biliary tract (gallbladder and bile ducts) cancers are
uncommon, accounting for about 11,740 cases diagnosed
annually in the United States (1). Being rare biliary tract
cancers (BTC), cholangiocarcinomas (CCAs) are often
challenging in terms of diagnosing and treating (2). These
are highly fatal cancers because of being locally advanced at
presentation and their high proclivity for distant metastases
with 5-15% 5-year overall survival (OS) rates (3,4). Surgery
is only feasible upfront in about 35% of patients because of
unresectable disease at presentation (5). High rates of both
local and distant failure (DF) have prompted interest in
neoadjuvant chemotherapy and radiation therapy (RT).

There is a growing interest in a notion that neoadjuvant
chemoradiation may convert unresectable disease into
resectable and may prolong survival. In a series of 157
biliary tract malignancies from MD Anderson Cancer
Center, neither neoadjuvant nor adjuvant treatment
improved survival in patients undergoing surgical resection
with 1 cm tumor free margins (6). However, neoadjuvant
chemoradiation has shown promising local control rates
without demonstrating improved long term survival (7).
In a report of 45 patients undergoing concurrent
chemoradiotherapy (CRT) in resected extrahepatic
CCA, the benefit for neoadjuvant CRT was shown by
longer 5-year survival (53% vs. 23%) and similar grade
2 to 3 surgical morbidity (16% vs. 33%) compared with
those treated postoperatively. In this series, among 12
patients who were treated neoadjuvantly, 3 had a complete
pathologic response and 11 were able to undergo a complete
(RO) resection despite having more advanced disease at
presentation (8).

In this study, we reviewed treatment outcomes of
definitive resection with or without neoadjuvant therapy in
BTCs. We hypothesized that current neoadjuvant treatment
would improve the survival probability after resection of
BTC with adequate negative margins.

Methods

After approval from our Institutional Review Board, we
retrospectively analyzed all patients of 18 years or elder
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with gallbladder cancer (GBC) and CCA who underwent
definitive resection from January 01, 1992 to June 30, 2016.
CCA was classified as intrahepatic or extrahepatic depending
on anatomic location. Only patients with histologically
confirmed gallbladder adenocarcinoma and CCA were
included. Patients with metastatic disease at presentation
and those who did not undergo operative exploration for
whatsoever reason were excluded. In patients who were
medically fit to undergo resection underwent surgery
with curative intent. Resection was considered potentially
curative if all gross disease was resected successfully.
Palliative chemoradiation was considered in patients with
unresectable disease. Data abstracted included demographic
information, stage, treatment (chemotherapy and/or RT)
and outcome after surgery. We compared OS, locoregional
failure (LRF) and DF in patients who received neoadjuvant
therapy (chemotherapy and/or radiation) versus those who
did not receive neoadjuvant treatment. All neoadjuvant
treatment patients (chemotherapy alone, CRT or RT alone)
were combined for final analysis due to small numbers
in each group. Patient and treatment characteristics are
summarized in Tuble 1.

Data was analyzed using frequencies, percentages, means,
medians, and standard deviations. Group characteristics
were compared using Chi-square tests, Fisher’s exact
tests, Wilcoxon rank-sum tests, Kruskal-Wallis tests, or
Spearman’s correlations as appropriate. We analyzed
trends in OS by creating Kaplan-Meier survival curves
and testing for differences between groups using log-
rank tests. We used Cox proportional hazard models to
control for potential confounders. In our main analysis,
we compared neoadjuvant and adjuvant treatment groups.
We assumed that 50% of patients will receive adjuvant
treatment. Assuming a median survival of 18 months in the
adjuvant treatment group, we had at least 80% power to
detect a difference between this group and the neoadjuvant
treatment group if the median survival for these patients is
36 months. These calculations use the method of Lakatos
and assume uniform accrual over 21.5 years, with 5% type-1
error for a 2-sided test (9). In secondary analysis, we used
multivariate logistic regression models to examine failure
following surgical resection.
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Table 1 Patient and treatment characteristics

Characteristics

Patients, n (%)
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Table 1 (continued)

Age, years
Median
Range
Gender
Male
Female
Race
African American
Caucasian
Other
Primary disease site
Gallbladder
Bile duct
Performance status
0
1
Surgery performed
Complete resection
Partial resection
Timing of treatment
Neoadjuvant total
GBC
Chemotherapy alone
Chemoradiation
RT alone
CCA
Chemotherapy alone
Chemoradiation
RT alone
No neoadjuvant total
GBC
CCA

68.5
35-93

45 (35.0)
83 (65.0)

10 (7.8)
103 (80.5)
15 (11.7)

90 (70.0)
38 (30.0)

81 (63.0)
47 (37.0)

64 (50.0)
64 (50.0)

77 (60.0)
52 (40.0)
40 (31.0)
8 (6.0)
4 (3.0)
25 (20.0)

Characteristics

Patients, n (%)

Stage grouping
Neoadjuvant
GBC
I
I
M
CCA
I
I
M
No neoadjuvant
GBC
I
I
M
CCA
|
I
M
Radiation treatment (cGy)
Chemoradiation
RT alone
Chemotherapy
Single agent

Multi-agent

52 (40.0)
13 (10.0)
21(16.0)
18 (14.0)
25 (20.0)
4 (3.0)
14 (11.0)
7 (5.5)

38 (75.0)
10 (7.8)
10 (7.8)
18 (14.0)
13 (25.0)
4(3.0)
6 (4.7)
3(2.0)
17 (13.0)
9 (7.0)
8 (6.0)
69 (54.0)
44 (34.0)
25 (20.0)

Table 1 (continued)
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GBC, gallbladder cancer; CCA, cholangiocarcinoma.
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Figure 1 Survival estimates. (A) OS for gall bladder patients; (B) OS for cholangiocarcinoma patients. OS, overall survival.

Results

We identified 128 patients from our prospectively collected
data. Among all patients, 90 (70%) had GBC and 38 (30%)
had CCA. Median age was 68.5 years and male to female
ratio was about 1:2 (45 males and 83 females). Twenty-five
patients (27%) among GBC and 8 patients (21%) with CCA
were T3, T4 or node positive. ECOG PS was 0 in 81 (63%)
and 1 in 47 (37%) of patients. Neoadjuvant treatment
was delivered in 77 (60%) patients with 52 (40%) in GBC
group and 25 (20%) in CCA patients. Chemotherapy
alone was given to 60 patients (47%) or radiation with or
without chemotherapy to 17 patients (13%). Forty-four
patients (34%) received single agent chemotherapy whereas
25 (20%) patients got multi-agent chemotherapy.

OS was measured as time from date of diagnosis to death
from any cause; progression free survival was defined as a
time from first day of treatment to disease progression or
death from any cause. Response evaluation was done by
RECIST criteria (comparing with baseline scan performed
not more than one month before the start of treatment). The
median OS for GBC patients was 3.1 years with 2.6 years
for patients not receiving neoadjuvant treatment versus
3.1 years for neoadjuvant group (P=0.6786). For CCA
patients, median OS was 2.6 years. It was 3.6 years for
no neoadjuvant therapy group as compared to 2.0 years
for neoadjuvant group (P=0.1613) (Figure I). A trend
towards increased DF was seen in patients with CCA and
GBC receiving neoadjuvant therapy: HR 2.74, 95% ClI,
0.73-10.36, P=0.14 and 0.92, 95% CI, 0.44-1.93, P=0.82
respectively. The hazard ratio for time to LRF in CCA
patients receiving neoadjuvant treatment was 3.17, 95% CI,
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0.62-16.31, P=0.16 whereas it was 0.15, 95% CI, 0.10-1.76,
P=0.23 for GBC patients.

The pattern of first failure in patients with GBC was
locoregional in 8 (10%) having 3 LRF in neoadjuvant
group (2 with chemotherapy, 1 with CRT, 0 with RT
alone) as compared to 5 in non-neoadjuvant group. In
28 (35%) patients who developed DF as a first site of
failure, 15 patients received neoadjuvant therapy whereas
13 patients got non-neoadjuvant treatment. LRF occurred
first in 6 patients receiving neoadjuvant treatment
(3 with chemotherapy, 1 with CRT, 2 with RT alone)
as compared to 2 patients who were treated with non-
neoadjuvant CRT among CCA patients. DF was the first
site of failure in 9 patients treated with neoadjuvant CRT
(8 with chemotherapy, 0 with CRT and 1 with RT alone)
as compared to 4 patients who did not receive neoadjuvant
treatment.

Of the total 128 treated patients, 50 patients were alive
at the time of analysis. Fifty-nine patients did not show any
evidence of disease at their last follow up.

Discussion

Advanced stage BTCs, whether metastatic or locally
advanced disease, is characterized by local blood vessels
involvement and/or extension to bilateral hepatic lobes
or with node positivity (10). Some of these patients
present with marginally resectable disease. Incomplete
(R1/R2) resections in this group lead to outcomes seen
in individuals not having surgical resection even with
adjuvant chemotherapy and/or radiation (11,12). The
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rationale of neoadjuvant approach for locally advanced or
marginally resected BTC is based on the hypothesis that
down staging the disease before resection could increase
the radical resection (R0) rates and thus the long-term
survival. However this approach is not considered standard
of care, neither it has been incorporated into any guideline
as several reviews have shown its possible negative effect
caused by the delay of potential curative surgery (11,13).

In our analysis, there is no difference in survival between
patients receiving neoadjuvant and adjuvant therapy in
CCA and GBC patients. Both the curves for OS separate
after 5 years with no neoadjuvant arms becoming straight
lines while neoadjuvant curves dropping down further,
implicating that a true difference might be seen after 5
years but indeed with higher sample size in future trials.
Furthermore, the curves in CCA patients with or without
neoadjuvant treatment never met together at any point
which means there might be a difference in these arms but
in our study, it didn’t reach a statistically significant value.
In patients with GBCs, the two lines are intersecting at
multiple levels failing to show any significant difference
between two arms thus confirming the null hypothesis.
Again, it might show improvement in results if sample size
is increased. Another important consideration in analysis of
this data is that in both graphs, there is vertical line at the
end meaning that censoring happened even at the time of
analysis.

In advanced BTC patients undergoing medical
management only, OS is 2-3 months, whereas palliative
surgical biliary bypass increases it to 6—12 months. It
mounts to 12-24 months for resectable cases, which account
for 10-35% of presenting patients (8). As surgical resection
with negative margins is considered the only curative
option (14), there is sparse data on increased survival with
adjuvant therapies. After resection, adjuvant chemotherapy
is often employed because of the inherent poor prognostic
factors (15). With associated co-morbidity and mortality,
the prognosis is dismal even in patients undergoing radical
surgery with >50% local failure rates in modern series (13).

Analyses of patterns of failure after resection alone are
limited with current data suggesting both locoregional and
DF in BTCs. LRF is common and underestimated with
complications such as biliary obstruction and hepatic failure
leading to death. Once patients develop distant disease,
they are unlikely to undergo follow up scans or autopsy,
thus overlooking the true incidence of LRF. Furthermore,
the contribution from persistent locoregional disease to
ultimate development of metastatic disease is not known,
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hence the use of radiation treatment is rational provided the
morbidity and mortality associated with patterns of failure
in biliary tract malignancies (6).

In this retrospective data set, a trend toward better
survival with a P value of 0.16 was seen in CCA patients
who did not receive neoadjuvant treatment, although the
same was not observed in GBC patients. This trend was
also seen in meta-analysis involving 6,712 BTC patients
in whom a benefit of adjuvant therapy was seen in CCA
patients with high risk features (16). Recurrence patterns
also appear different among the two. This may be due
to treatment modality used, patient selection or other
unmeasured factors. Concurrent CRT remains pivotal
tool in management of BT Cs along with definitive surgical
treatment, either preoperatively or postoperatively. Careful
patient selection for neoadjuvant treatment should be done
for better surgical outcomes.

Several studies have considered the efficacy and safety of
adjuvant treatment with chemotherapy or chemoradiation
in resected BTC. Most of these are retrospective including
small number of patients and failed to show any significant
benefit (17,18). With few exceptions, these studies are hard
to interpret as these combined patients with gallbladder
and bile duct cancers which are entirely different entities
with different biology. There are conflicting results of
adjuvant therapy, with one study showing no significant
impact of adjuvant RT in gallbladder patients as opposed
to its benefit shown in hilar CCA patients. Distant site
initial recurrence was higher in GBCA (85%) as compared
to those with hilar CCA (41%) (13). On the other hand,
Horgan ez 4l. reported a nonsignificant improvement in OS
with adjuvant therapy compared with resection alone in
meta-analysis of 6,712 patients with no difference between
GBCA and CCA patients. Chemotherapy or CRT was
associated with statistically greater benefit than RT alone,
having greatest benefit in patients with node positive and
macroscopic residual disease (R1 resection) (16). After
resection, the addition of RT was shown to benefit patients
with T2 or higher stage and node positive disease as
shown by a multivariate Cox proportional hazards model
for determining individualized survival predictions from
adding RT after GBCA surgery (19,20). T1a and T1b, NO
disease can be treated with adjuvant chemotherapy. Phase
II data suggest following chemotherapy combinations for
BTC. Gemcitabine/oxaliplatin, gemcitabine/capecitabine,
capecitabine/cisplatin, capecitabine/oxaliplatin, 5§
FU/oxaliplatin, 5 FU/cisplatin and the single agents
gemcitabine, capecitabine and 5 FU in the unresectable or
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metastatic setting (21).

The main limitations of this study are its retrospective
nature and combining both GBC and CCA patients as one
entity to increase the power of study to investigate relevant
differences although these are entirely different groups
biologically. Despite the challenges associated with accrual
of large numbers of patients with BT'C for randomized
phase III trials, it is widely acknowledged that individual
disease sites are evaluated separately. It is interesting
that the main endpoint, OS, in this study was not
statistically different among the groups but with improved
chemotherapy regimens, evolving radiation techniques and
accrual of large number of patients in future, trials might
show better results.

Conclusions

In this analysis, we have presented patterns of failure
and survival outcomes of a cohort of BTCs treated at an
NCI designated cancer center. Although a trend was seen
towards better survival in CCA patients who did not receive
neoadjuvant chemoradiation, it was not evident in GBC
patients. Recurrence patterns were also different among the
two, which might be attributed to treatment modality used,
patient selection or unmeasured factors.
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