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Second-line systemic treatment for advanced cholangiocarcinoma
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Background: Gemcitabine plus platinum (GEM-P) combination chemotherapy is standard treatment for
first-line advanced cholangiocarcinoma (aCC). GEM-P first-line therapy reports a progression-free survival
(PES) of 8 months and overall survival (OS) of 11.7 months. Treatment in the second-line setting is less clear.
Five-year survival for aCC remains dismal at 5-10%. The purpose of this study was to describe the outcomes
with second-line systemic treatment at our institution.

Methods: This study was a single institution retrospective chart review of aCC patients who initiated
second-line systemic treatment during 1/1/2009 to 12/31/2012. The primary objective was to evaluate
PFS with second-line systemic treatment. Secondary objectives were OS and disease control rate. Second-
line systemic regimens were classified into four treatment groups: GEM-P, gemcitabine + fluoropyrimidine
(GEM-FU), other FU combination (FU-combo), and others.

Results: Fifty-six patients were included and the majority had intrahepatic aCC. A total of 80% received
first-line gemcitabine-based therapy. Second-line therapy consisted of GEM-P (19.6%), GEM-FU (28.6%),
FU-combo (37.5%), and others (14.3%). Median PFS was 2.7-month (95% CI, 2.3-3.8 months) with a
median OS of 13.8 months (95% CI, 12-19.3 months) and a disease control rate of 50%. No significant
difference in survival was identified between the four treatment groups.

Conclusions: This study revealed a 2.7-month PFS, 50% disease control rate, and potential survival
benefit with second-line treatment. Options for second-line systemic therapy include GEM-FU, FU-combo,
GEM-P if not given in the first-line setting. Targeted therapy with erlotinib or bevacizumab could be

considered in addition to chemotherapy.
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Introduction BTC, making it difficult to determine patient outcomes and

Bili BTC b therapeutic decisions specifically for cholangiocarcinoma.
iliary tr ncer r rogen T . L . .
ary tract cancers ( ) are a heterogencous group Curative treatment has historically been with surgical

of rare malignancies that include gallbladder cancer, resection, with extrahepatic cholangiocarcinoma having

ampullary cancer, and intrahepatic, hilar, and extrahepatic the highest chance for resectability (2,3). For extrahepatic

cholangiocarcinoma. In the United States, there are estimated
to be 10,310 new cases in 2013 with 3,230 estimated deaths (1).
Cholangiocarcinomas, tumors that originate in the bile
duct epithelium, are further sub-classified into intrahepatic,
extrahepatic, and hilar depending on the location of the
primary tumor in the biliary tree. Due to the rarity of these
malignancies, trials often combine these heterogeneous

© Pioneer Bioscience Publishing Company. All rights reserved.

cholangiocarcinoma patients who have undergone curative
resection, the S-year survival rate ranges from 16-50% (2).
Unfortunately, the majority of cholangiocarcinoma cases are
unresectable portending a poor prognosis. In these patients,
overall 5-year survival rates are reported at 5-10% (3).
Systemic chemotherapy is considered the mainstay
of treatment for unresectable cholangiocarcinoma.
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Table 1 Patient demographics

Demographics Number (percent or range)

Gender
Male 33 (58.9%)
Female 23 (41.1%)
Disease site

Intrahepatic 53 (94.6%)
Extrahepatic 1(1.9%)
Hilar 2 (3.7%)

1% line chemotherapy

Gemcitabine + cisplatin 36 (64.3%)
Gemcitabine + cisplatin + erlotinib 8 (14.3%)
Gemcitabine 1(1.8%)

Other* 11 (19.6%)

Median baseline CA 19-9
at diagnosis

Median CA 19-9 at 2™ line
treatment initiation
Median CA 19-9 at 2™ line
progression

*Other regimens: FOLFOX, FOLFIRINOX, gemcitabine
+ capecitabine, carboplatin + paclitaxel; CA 19-9,
carbohydrate antigen 19-9.

179.3 U/mL (1.2-15,998)

146.4 U/mL (1.9-8,666)

210.9 U/mL (1.1-29,409)

Gemcitabine plus platinum (GEM-P) is commonly selected
as first-line treatment in advanced cholangiocarcinoma
(aCC) based on the results of the ABC-02 trial. This
was a phase III study that compared gemcitabine plus
cisplatin versus gemcitabine monotherapy in patients with
unresectable, recurrent, or metastatic BT'C (intrahepatic
cholangiocarcinoma, extrahepatic cholangiocarcinoma,
gallbladder cancer, or ampullary cancer) (4). The median
PFS was 8 months in the doublet chemotherapy group
versus 5 months in the gemcitabine only group (P<0.001)
and the median survival was 11.7 versus 8.1 months,
respectively (P<0.001). Treatment options for aCC after
first-line progression are less defined. The purpose of this
retrospective study was to evaluate the outcomes with
second-line systemic therapy.

Patient population and methods

We performed a retrospective chart review of aCC patients
who received second-line systemic treatment during

1/1/2009 to 12/31/2012 at UT MD Anderson Cancer
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Center (MDACC). The primary outcome was median
progression-free survival (PFS), defined as the start of
second-line systemic treatment to radiographic progression
or last follow-up. Secondary objectives included disease
control rate (complete response + partial response + stable
disease evaluated at first restaging imaging) and overall
survival (OS). OS was defined as the date of diagnosis to
death or last follow-up.

Eligible patients were those who had histopathologically
confirmed aCC (including unknown primary with
pathology consistent with cholangiocarcinoma),
documented progression on first-line therapy, and follow-
up reimaging studies after starting second-line therapy at
MDACC. Exclusion criteria included localized treatment
for aCC prior to second-line therapy or consolidative
chemoradiation, mixed histology tumors, and a history
of another malignancy. Second-line systemic therapy
was classified into four treatment groups: gemcitabine +
platinum (GEM-P), gemcitabine + fluoropyrimidine
(GEM-FU), FU combination (FU-combo) such as FU plus
oxaliplatin or 5-fluorouracil (5-FU) plus irinotecan, and
other. Other was defined as targeted therapy or single agent
chemotherapy +/- targeted therapy.

Data collection points consisted of patient demographics
(age, sex), site of disease (intra, extra, or hilar), date of
diagnosis, first-line systemic treatment, progression date
of first-line treatment, type and initiation date of second-
line systemic treatment, type of chemotherapy regimen,
progression date of second-line treatment, baseline
carbohydrate antigen 19-9 (CA 19-9), and date of death or
last follow-up.

Statistical analysis

For statistical methods, the distribution of each continuous
variable was summarized by its mean, standard deviation,
median, and range. The distribution of each categorical
variable was summarized in terms of its frequencies and
percentages. Kaplan-Meier curves were used to estimate the
time to event difference regarding treatment regimen (5).
The Cox proportional hazards regression model was used
to evaluate each variable effect on time to event (6). All
computations were carried out in SAS version 9.3.

Results

Fifty-six patients met criteria for analysis with 95% having
intrahepatic cholangiocarcinoma. Baseline demographics

www.thejgo.org 7 Guastrointest Oncol 2014;5(6):408-413



410

Table 2 Second-line systemic treatment groups

Rogers et al. Second-line therapy cholangiocarcinoma

Group Number of patients (%) Median PFS (months; ClI) Median OS (months; Cl)
GEM-P 11 (19.6) 3.8 (2.3-8.2) 12.3 (10-40.7)
GEM-FU 16 (28.6) 2.6 (1.8-3.9) 15.1 (8.6-22)
FU-combo 21 (37.5) 2.5 (1.8-4.6) 14.7 (9.6-23.5)
Other* 8 (14.3) 2.8 (2-9) 20.9 (1.8-N/A)

*GEM-P, gemcitabine plus platinum; GEM-FU, gemcitabine plus fluoropyrimidine; FU-combo, fluoropyrimidine combination; Cl,

confidence interval.
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Figure 1 OS Kaplan Meier for four second-line systemic groups.
OS, overall survival. GEM-FU, gemcitabine plus fluoropyrimidine;
GEM-P, gemcitabine plus platinum; FU-combo, fluoropyrimidine

combination.

are summarized in Tuable 1. Eighty percent of patients
received gemcitabine based first-line treatment: GEM-P
(64.3%), GEM-P + erlotinib (14.3%) and gemcitabine
monotherapy (1.8%). Median follow-up was 38 months.
Second-line systemic therapy included GEM-P (19.6%),
GEM-FU (28.6%), FU-combo (37.5%), and other (14.3%).
Regimens in the other group consisted of capecitabine +/-
bevacizumab, gemecitabine +/- bevacizumab or erlotinib,
erlotinib + bevacizumab, or erlotinib monotherapy. Baseline
characteristics did not significantly differ between the four
treatment groups. Overall median PFS was 2.7 months (95%
CI, 2.3-3.8). Disease control rate was 50% with a median
OS of 13.8 months (95% CI, 12-19.3). OS and PFS for each
treatment group are summarized in 7able 2. No significant
difference in PFS or OS was identified between the four
treatment groups (Figures 1,2). For patients who had disease
control with second-line therapy, the median duration of
disease control was 6.11 months.
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Figure 2 PFS Kaplan Meier for four second line systemic groups.
PFS, progression-free survival. GEM-FU, gemcitabine plus
fluoropyrimidine; GEM-P, gemcitabine plus platinum; FU-combo,

fluoropyrimidine combination.

OS of our patients who received second-line systemic
therapy was higher in patients who achieved disease control
while on first-line systemic treatment compared to those
who progressed at their first restaging evaluation (median
OS of 22.02 months compared to 9.98 months; P<0.001)
(Figure 3). There was also a trend towards an improvement
in PFS with second-line therapy (median PFS 3.47 vs.
2.51 months; P=0.18) in patients that had response or stable
disease while on first-line systemic treatment (Figure 4).
In addition, a higher CA19-9 at the start of second-line
treatment was associated with significantly poorer PFS

(P=0.03) and OS (P<0.01).

Discussion

Our study revealed a median PFS of 2.7 months, 50%
disease control rate, and a potential survival benefit with
second-line systemic therapy. No statistical difference was
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Figure 3 Overall OS Kaplan Meier based on first-line response or

progression. OS, overall survival.

-
o
|

—— response/stable
— progression

o
o
1

o
[e2)
I

o
N
1

o
N
I

P value =0.18

o
o
1

10 15 20 25 30
Time (months)

Progression free survival probability

o
[$)]

Figure 4 Overall PFS Kaplan Meier based on first-line response or

progression. PFS, progression-free survival.

observed between the four treatment groups which may
be in part due to the small patient population available for
analysis and the various second-line therapies used in our
retrospective review. Patients who had improved survival
outcomes with second-line therapy in our study were those
who had disease control with first-line systemic treatment,
suggesting that the tumor biology of these patients were
more favorable. Further, our study found that a higher
CA 19-9 at the start of second line therapy correlated with
worse outcomes. This finding is consistent with existing
data regarding CA 19-9 as a potential prognostic marker for
BTC (7-9).

Current data in the field of biliary cancers consists of
prospective and retrospective evaluations that include
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all BTC (cholangiocarcinoma, gallbladder cancer, and
ampullary cancer), thus making it difficult to delineate
specific treatment guidelines for these individual rare
tumors. A recent retrospective study evaluated 378 patients
with advanced BTC (gallbladder, cholangiocarcinoma,
and ampullary cancer) in which 25% received second-
line chemotherapy (10). The authors found that those
who received second-line chemotherapy were more likely
younger patients and had longer PFS on first-line therapy.
Regimens identified in the second-line setting were similar
to those identified in our study (i.e., GEM-P, 5-FU therapy,
other). The authors found similar outcomes with regards
to disease control and PFS (disease control: 43%; median
PFS =2.8 months). While this study reported an OS of
7.5 months, survival was measured from the start of second-
line treatment while our study revealed an OS of 13.8 months
measured from the date of diagnosis.

Prospective salvage-line studies in BTC are summarized
in Table 3. FU therapy, gemcitabine based therapy, sunitinib,
and imatinib are among those studied in the second-line
setting (11-20). Median time to progression (T'TP) seen with
these regimens ranged from 1.6 to 5.5 months. As evidenced
by these trials, the lack of a first-line chemotherapy standard
in BTC prior to the ABC-02 trial presented a challenge
for investigating second-line therapy. This also presented
a limitation in our retrospective review. Currently, there
are approximately 300 clinical trials for BT'C; however,
only a limited number focus on second-line treatment for
advanced disease (21). Trials in the refractory setting include
monotherapy or combination chemotherapy (capecitabine
+ mitomycin C; DHA-paclitaxel), chemotherapy + targeted
therapy (SPI-1620 + docetaxel), and targeted therapy
(sunitinib, carbozantinib, pazopanib + trametinib).

Conclusions

More research in the aCC population is necessary to
establish practice guidelines for active chemotherapy
regimens that can improve patient outcomes in both
front-line and second-line settings. With a lack of
phase III data after first-line progression, selection of
appropriate second-line systemic treatment for aCC
is difficult. Based on our retrospective study, potential
options include GEM-FU, FU-combo, or GEM-P if
not received in the first-line setting. Targeted therapy,
including erlotinib or bevacizumab, may also be
considered in addition to chemotherapy. Prospective
randomized clinical trials are needed to confirm the results
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Regimen Patient population 1 line therapy Outcomes

FOLFIRI (12) 44 pancreatic and BTC; Gemcitabine; GEMOX; FOLFOX; 2" line outcomes: PFS,
15 aCC; FOLFIRI given Gem-5-FU 3.5 months; OS, 6.2 months
1 or 2™ line; 21 patients
received 2™ line

Imatinib (14) 9 BTC FOLFIRI; capecitabine + cisplatin; Median TTP: 2.8 months,
gemcitabine + capecitabine; median OS: 4.9 months
gemcitabine; GEMOX

GEM-P (16) 22 BTC Gemcitabine + S-1 Disease control rate: 70%,
median TTP: 3.6 months,
median OS: 5.9 months

S-1(18) 45 BTC;16 patients Gemcitabine 2" line outcomes: disease
received as 2™ line control rate, 43.8 %; median TTP,
5.5 months; median OS, 8 months

Capecitabine plus 35 pancreatic and BTC Gemcitabine based therapy Median PFS: 4.25 months,
celecoxib (20) median OS: 4.75 months
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