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Abstract Objective The aim of this study is to investigate the effects of gemcitabine mainte-
nance on progression-free survival (PFS) in patients with metastatic gallbladder can-
cer (GBQ).
Materials and Methods Sixty patients with unresectable or metastatic GBC hav-
ing ongoing response to treatment with initial six cycles of gemcitabine and a
platinum-based doublet chemotherapy were prospectively randomized on day
21 of the 6th cycle in 1:1 fashion to receive either maintenance gemcitabine
1 g/m?intravenously on day 1 and day 8 of three weekly cycle or observation. Survival
analysis was performed using the Kaplan—-Meier method and comparisons by the log-
Udip Maheshwari, MD rank test. A p-value < 0.05 was considered as statistically significant.
Results Of 60 patients, a total of 56 were available for final analysis. The median PFS
was 4.7 months (3.1-6.3) in gemcitabine arm and 2.6 months (2.4-2.8) in observa-
tion arm, hazard ratio (HR) 0.196 (95% confidence interval [Cl]: 0.1-0.39), p < 0.001.
Median overall survival in gemcitabine arm was 12.4 months (9.15-15.6) as opposed

Keywords to 9.9 months (8.29-11.5) in observation arm, HR 0.76 (95% Cl: 0.43-1.35), p = 0.354.
~ gallbladder cancer The grade 3 or 4 side effects in maintenance arm were transaminitis (17.9%), throm-
= gemcitabine bocytopenia (17.8%), neutropenia (14.2%), and febrile neutropenia (7.1%).
= maintenance Conclusions Maintenance gemcitabine therapy in unresectable/metastatic GBC
= progression-free patients responding to first-line gemcitabine and platinum treatment contributes to
survival increase PFS with minimal and manageable side effects.
Introduction and Northeastern states of Uttar Pradesh, Bihar, Orissa,

West Bengal, and Assam.* Majority of these patients present
late in the advanced, surgically unresectable stage and only
palliative treatment and/or supportive care can be offered to
them. Median survival for patients presenting with the unre-
sectable disease is 6 months, with fewer than 5% of patients
surviving 1 year.® The majority of studies on the treatment

Gallbladder cancer (GBC) is a significant health problem.
Very high incidence has been reported in women in coun-
tries such as Chile, Poland, India, Israel, Pakistan, Ecuador,
South Korea, and Japan, whereas it is a rare cancer in most
Western countries and the United States.* In India, the
regions with the highest incidence of GBC are Northern
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of metastatic disease are heterogeneous and have included
patients from all subsites of biliary tract cancers, that is, gall-
bladder carcinoma, cholangiocarcinoma, and periampullary
cancers. Phase IIl randomized studies addressing the treat-
ment of metastatic disease are very few.

The current standard of care for stage 4 GBC comes from a
randomized NCRN (National Cancer Research Network) phase
Il ABC-02° study that established a gemcitabine and cis-
platin combination as first-line therapy. In this study, over-
all survival (OS) was significantly greater with gemcitabine
and cisplatin combination therapy versus gemcitabine alone
(11.7 vs. 8.1 months), as was median progression-free sur-
vival (PFS) (8 vs. 5 months). In another large phase III ran-
domized control study from India, Sharma et al’ randomized
81 patients with unresectable or metastatic GBC reported
median OS of 4.5, 4.6, and 9.5 months for the patients ran-
domized to best-supportive care, Bolus 5 FU/Folinic acid
regimen, and the mGEMOX arms (p = 0.039), respectively.
PFS was reported as 2.8, 3.5, and 8.5 months for the three
groups (p < 0.001), respectively. In both of these trials, the
chemotherapy was well tolerated. Hence, at best, the maxi-
mum median PFS achievable is 8 to 8.5 months. Hence, low
survival rates obtained with these agents and unavoidable
disease progression occurring after discontinuing the first-
line chemotherapy mandate further research to find more
effective and tolerable treatments to delay disease progres-
sion and improve survival in advanced GBC.

At present, there is an increasing interest to investigate
the role of maintenance in various advanced solid tumors.
Few examples of solid cancers where maintenance strategy
has worked are advanced/metastatic nonsmall cell lung can-
cer, metastatic colorectal cancer, and ovarian cancer. Using
the platinum-based chemotherapy could be one option for
increasing survival, but bone marrow suppression, ototox-
icity, and nephrotoxicity are its limitations. Hence, in the
present study, we evaluated the maintenance treatment with
gemcitabine in patients with advanced GBC after standard
chemotherapy.

Materials and Methods

Study Design

The study was conducted at Rajiv Gandhi Cancer Institute and
Research Centre, a tertiary care cancer center located in New
Delhi, India. This prospective randomized observational study
was conducted in compliance with the ethical principles,
and it was approved by the Independent Ethics Committee
of our hospital, and all necessary regulatory approvals were
obtained. The study was hospital funded and all the required
compensations were as per the hospital protocol. All patients
were required to sign written informed consent before ran-
domization. We hypothesized that maintenance treatment
with gemcitabine contributes to survival advantage for
patients with GBC and it is a safe treatment option.

Patients
Patients were recruited between June 2015 and July 2017.
All eligible patients were 18 years of age or older and had
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a confirmed histopathological or cytologic diagnosis of
unresectable, recurrent, or metastatic GBC; the Eastern
Cooperative Oncology Group performance status (PS) of
0-2; ongoing response on initial treatment with six cycles
of gemcitabine 1 g/m? day1 and day 8, plus either cisplatin
75 mg/m? day1 or carboplatin area under the curve 5 day 1
every three weekly regimen as assessed by response eval-
uation criteria in solid tumors (RECIST) criteria 1.1. All eli-
gible patients had adequate hepatorenal and bone marrow
reserves. Patients having active infection, pregnancy and
lactation, uncontrollable diabetes or hypertension, other pri-
mary malignancy, and documented brain metastases were
excluded from the study.

Treatment

At the end of initial six cycles of gemcitabine and platinum
(either cisplatin or carboplatin)-based therapy (day 21 of
cycle 6), patients were randomized into Arm A (intervention
arm) and Arm B (comparator arm) using computerized block
randomization. All patients underwent pretreatment eval-
uation. Arm A was given following chemotherapy regimen:
injection gemcitabine 1 g/m? intravenously on day 1 and day
8 of three weekly cycle on outpatient basis till disease pro-
gression (either on imaging or clinical progression) or unac-
ceptable toxicity or patient’s choice, whereas arm B was kept
under surveillance.

Assessments

Evaluations before each cycle of therapy included a com-
plete history, physical examination, and assessment for toxic
effects of the drugs, complete hemogram, liver function, and
kidney function test. RECIST response criteria (version 1.1)
were used to define the antitumor effects; responses were
assessed only before randomization, after every three cycles
(just prior to subsequent cycle) by clinical assessment and
computed tomography/positron-emission tomography scans
in arm A and every 9 weeks in arm B. The tumor response
was measured as complete response (CR), partial response
(PR), or stable disease (SD).

Statistical Analysis

Cohen’s effect size was used to calculate the sample size.
To detect effect size of 0.75, the minimum required sample
size with 80% power of the study and two-sided o of 5% was
28 patients per arm. Sample size was taken as 66 (33 per
group) to allow for the random dropouts. At the end of ini-
tial six cycles of gemcitabine and platinum (either cisplatin
or carboplatin)-based therapy (day 21 of cycle 6), patients
were randomized into arm A and arm B using computer-
ized block randomization. The final analysis was performed
as per protocol basis. PFS and OS were assessed as per stan-
dard definitions. Toxic effects were categorized according to
the National Cancer Institute’s Common Toxicity Criteria for
Adverse Events, version 4.0. Descriptive summaries were pre-
sented as a mean + standard deviation continuous variables
and as frequencies with percentages for categorical variables.
Two-sample proportion Z-test was performed using MedCalc
for Windows, version 15.0 (MedCalc Software, Ostend,
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Belgium). Survival analysis was performed using Kaplan-
Meier method and comparison between cases and control
was made by log-rank test. Hazard ratio (HR) was calculated
by Cox regression analysis. The data were analyzed using IBM
SPSS Statistics for Windows, Version 25.0. IBM Corp, Armonk,
NY, United States. A p-value < 0.05 was considered statisti-
cally significant.

Results

A total of 66 patients were selected between June 2015 and
July 2017 for this study of which six patients were excluded
as per eligibility criteria. In the remaining 60 patients,
30 patients received maintenance gemcitabine (arm A),
and 30 patients were kept under surveillance (arm B). After
excluding the patients who were lost to follow-up and with-
drew consent, the final analysis was performed 12 months
after the last patient was recruited. At the time of the final
analysis, all the 56 patients had tumor progression and
hence, all 56 patients were eligible for survival analysis.
Majority of patients had adenocarcinoma (92.6%), whereas
three patients had adenosquamous and one patient had
squamous histology.

Treatment Compliance

Of 60 patients who were randomized between arm A and
arm B, one patient withdrew consent for treatment after
one cycle and one patient was lost to follow-up, whereas
two patients were lost to follow-up from arm B. The median
time taken to administer initial six cycles of gemcitabine
and platinum-based chemotherapy was 4.5 months in arm
A and 4.45 months in arm B. The median time from the
randomization to the first maintenance dose was 3 days
(range, 2-8 days), with the majority of patients (95%) initi-
ating maintenance therapy within 7 days. Total numbers of
cycles of gemcitabine maintenance administered were 193.
The median numbers of cycles received were 6 (range, 2-15).
Total of nine cycles were delayed due to various toxicities.
Five (17.8%) patients received <4 cycles, 10 (35.7%) patients
received 4-6 cycles, and 13 (46.4%) patients received >6 cycles
of gemcitabine maintenance. Total of 78.6% and 67.9% (10.7%,
95% of confidence interval [CI]: 12.3-32.3, p = 0.372) in the
maintenance and observation group received second-line
FOLFOX-based chemotherapy and 21.4% and 14.2% (7.2%,
95% CI: 13.3-27.2, p = 0.485) received third-line palliative
chemotherapy.

Survival and Disease Progression

The final analysis was done at 12 months after the last patient
enrolment when all the patients in arm A as well as arm B had
progressive disease. The median PFS was 4.7 months (3.1-6.3)
in arm A and 2.6 months (2.4-2.8) in arm B (p < 0.0001) with
HR for arm A with arm B being reference was 0.196 (95% CI:
0.1-0.39). Across all the subgroups, the median PFS was sta-
tistically significant except for those patients who had SD at
the time of randomization (3.8 vs. 2.05 months, p = 0.425).
On subgroup analysis of arm A, it was observed that median
PFS was better in patients younger than 50 years of age,
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locally advanced group as compared with upfront metastatic
disease and those patients who had CR or PR as compared
with SD before randomization (p = 0.04).

Median OS in arm A was 12.4 months (9.15-15.6) as
opposed to 9.9 months (8.29-11.5) in arm B, p = 0.354.
Two-year survival rate was 17.9% and 15.2% in arm A and arm
B, respectively. HR for arm A with arm B as reference was 0.76
(95% CI: 0.43-1.35). Kaplan-Meier curves are represented in
~Figs. 1 and 2.

Toxicity Analysis

To detect any adverse effect of gemcitabine maintenance
therapy, toxicity data analysis was done from June 2015 to
July 2017 in the arm A. The adverse events were documented
according to Common Terminology Criteria for Adverse
Events Version 4 and were managed accordingly. A total of
nine chemotherapeutic cycles were delayed due to any of
the toxicity. The most common grade 3 and 4 toxicities in
our study in arm A were hematological followed by liver

Progression free survival between cases and control

10 e Median PFs

. A(Cases) -4.7 Months (3.1-6.3)

ol B(Controls) -2.6 Months (2.4-1.8)

1 p-<0.001
o8 HR = 0,196 (0.1-0.39)
0% _‘LL
PFS A
04
| .
B -
02 S |
) 1
o0 !
L] 2 4 ] 10 12

B
Time (Months)

Fig. 1 Kaplan-Meier curves for progression-free survival (PFS)
between arm A and arm B. HR, hazard ratio.
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Fig. 2 Kaplan-Meier curves for overall survival (OS) between arm A
and arm B. HR, hazard ratio.
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dysfunction and fatigue. None of the patients in treatment
arm developed grade 4 liver dysfunction. None of our patient
developed hemolytic uremic syndrome.

Discussion

GBCis an aggressive malignancy and survival in the advanced
stage is less than a year. Maintenance therapy may have a
role in these patients. Maintenance treatment has been suc-
cessfully used in many different cancer types such as breast,
lung, prostate, and ovarian cancers.®'* To the best of our
knowledge, there was no randomized study in the literature
that studied the advantage of maintenance gemcitabine in
patients of advanced GBC.

The majority of studies on the treatment of metastatic
GBC have included heterogeneous patient population and
included patients with tumors from all subsites of biliary
tract, that is, gallbladder, biliary tracts, and periampullary
region. The study had included patients with only GBC.

Some of the studies on GBC, where single-agent chemo-
therapy was used instead before the doublet chemotherapy,
was established as standard therapy. In one of such earlier
trials by Gallardo et al,’® in which metastatic GBC patients
received single-agent gemcitabine till progression, the
median survival time was 7.5 months. Another study by Penz
et al'® in which single-agent gemcitabine was given till pro-
gression reported similar outcomes with a PFS of 5.6 months.
However, in the present study where patients received six
cycles of doublet chemotherapy as per standard protocol
and the patients who responded to chemotherapy received
the maintenance post randomization had a total median PFS
of 9.35 months and median OS of 16.9 months (from start
of induction chemotherapy to progression on maintenance).
These results are certainly better than two studies that used
single-agent gemcitabine till progression without initial
induction therapy. This signifies the need of an induction
with the doublet agent that first achieves a tumor response
followed by the prolonged maintenance by single-agent
gemcitabine.

In one of the earlier study, in 2004, by Doval et al'’ that
exclusively included advanced GBC population (having simi-
lar epidemiological profile as ours) treated with gemcitabine
and cisplatin combination for six cycles reported median OS
as 4.7 months. In the present study, the total median PFS and
0S (from start of induction chemotherapy to progression on
observation) in observation arm was 7 and 14.3 months. The
probable reason seems to lie in the dramatic changes in sup-
portive care including palliative biliary tract stenting over
years that allows us to maintain dose density of the regimen
and also maintains the PS of patients for the second- and
third-line chemotherapies. One of the systematic reviews
published in 2005 that included 13 studies used gemcitabine
alone or in combination with other agents.'® Three of these
studies that used cisplatin-gemcitabine regimen reported
median survivals of 4.6, 6.5, and 10.4 months. The study by
Valle et al® that did not offer maintenance treatment reported
median PFS and OS of 8 and 11.7 months, respectively, with
cisplatin plus gemcitabine combination alone. In the present
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study, the total median PFS and median OS were 9.35 and
16.9 months in the maintenance arm that is certainly better
than the above study implying the need for maintenance in
this population. Our data provides the evidence that mainte-
nance chemotherapy with gemcitabine is an effective treat-
ment option for locally advanced or metastatic GBC. Patients
treated with maintenance gemcitabine lived without evi-
dence of progressive disease for 2.1 months longer than those
kept under surveillance. This benefit was achieved with the
use of an outpatient schedule and manageable toxicity.
Across all the subgroups, that is, males, females, age <50, age
>50, CR + PR (before randomization), metastatic and locally
advanced the PFS of the maintenance gemcitabine arm was
better and the difference was statistically significant com-
pared with the observational arm. In group of patients who
had SD at the time of randomization PFS was better when
given gemcitabine maintenance as compared with arm with
no maintenance gemcitabine, although this was not statisti-
cally significant. Hence, the patients who have SD after initial
six cycles of gemcitabine and platinum-based chemotherapy
seem to be having less benefit with maintenance therapy, but
this needs to be confirmed in larger studies. The tumor size
and the nodal status are well established prognostic factors
according to staging by AJCC (American Joint Committee on
Cancer).” In accordance with this fact, PFS in the mainte-
nance gemcitabine arm was better in locally advanced group
as compared with those patients who had upfront metastatic
disease. In another study by Kayahara et al,* the reported
survival consistently declines with the increasing tumor size
and nodal involvement and our findings correlate well with
these studies. The median PFS in the present study was bet-
ter and statistically significant in patients <50 years age as
compared with those with >50 years age in the maintenance
gemcitabine arm. This was consistent with the findings of the
above-mentioned study in which patients with increasing
age had poorer prognosis as compared with young patients.
The reasons proposed were good PS, ability to tolerate che-
motherapy, and lesser comorbidities.?’ When the population
was analyzed according to the response achieved in terms of
CR, PR, or SD before randomization in maintenance arm, the
median PFS in CR + PR group was 5.9 months, while it was
3.8 months in patients who were having SD at the time of
randomization. The difference was statistically significant (p
=0.04). The probable reason for the best PFS advantage in this
group is that this was the group that was already responding
to chemotherapy and hence continuing maintenance gem-
citabine is most logical in this group. Hence, the best sub-
set according to the present study, patients who benefit the
most with prolonged gemcitabine maintenance are patients
with age <50 years with locally advanced GBC, those in CR or
PR after initial six cycles of gemcitabine and platinum-based
chemotherapy prior to the start of maintenance. Although
the second-line chemotherapy is not well established after
progressive disease as an institutional protocol, we offered
FOLFOX-based chemotherapy to these patients. Total of
78.6 and 67.9% in the maintenance and observation group
received second-line FOLFOX-based chemotherapy and 21.4
and 14.2% received third-line chemotherapy. The difference
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between the two groups for next-line chemotherapies was
not statistically significant, although, numerically more
number of patients could be started on second- and third-
line chemotherapy. OS in the present study was not signifi-
cantly different in the two groups as most patients received
second- and third-line chemotherapy. Toxicity as reported by
other studies was manageable and the most common toxicity
in the present study in arm A was hematological followed by
liver dysfunction. Overall, gemcitabine maintenance chemo-
therapy regimen was very well tolerated in the present study.
The study has certain limitations first, that it is a observa-
tional and not an interventional study, second, it is a sin-
gle institution study and for generalization of results larger
randomized studies would be required, and finally, subset
analysis performed in this study is unplanned and hence the
conclusions need further confirmation. To best of our knowl-
edge, this is the first prospective study to observe the role
of maintenance chemotherapy in advanced and metastatic
GBC; however, further randomized phase III clinical trials are
required to confirm the results.

Conclusions

Maintenance chemotherapy in advanced and metastatic
GBC is an effective and safe alternative especially in patients
<50 years of age or who have a locally advanced disease at
presentation or who have a PR or CR after induction che-
motherapy. However, no OS advantage was observed with
maintenance therapy in GBC and larger randomized phase
Il studies would be required to further confirm these results.
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